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DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 
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Preface 

I have kept a journal since I was a boy, most of the time recording 
the events in an organized manner each day. For the rest of the time the 
events were recorded in a non-systematic manner, with the intention that 
all of the material could be organized at a later date into a systematic 
daily journal. These volumes, covering the period 1946-1958, from the 
time of my return to Berkeley from the University of Chicago's 
Metallurgical Laboratory until my start as Chancellor of the Berkeley 
campus of the University of California, fall into the latter category. 

This portion of my journal is based on my notebook entries; memos 
covering phone calls, appointments, and meetings; minutes of meetings; my 
appointment calendars and correspondence files; the Radiation Laboratory 
Chemistry Division personnel files and travel vouchers; laboratory 
notebooks of my scientific colleagues and cyclotron bombardment logs; 
some catalogs and materials from the Bancroft Library and the University 
Archives; back issues of the campus newspaper the Daily Californian and 
clippings from S. F. Bay Area newspapers found in my scrapbook, etc. 
Helen was able to provide me with some of her appojntment calendars, 
which helped clarify family and social activities. Many of these 
resources provided clear and detailed material. Other notes were made 
hastily and casually, using initials for people's names and rather 
cryptic abbreviations; however, when these were deciphered, they provided 
surprisingly complete information. 

This portion of my journal consists of about a dozen volumes, 
starting with Volume 1 (May 19, 1946-December 31,1947). 

I am greatly indebted to Margie Hollander for her invaluable help 
during the eight-year period when this journal was assembled into 
publishable form. 
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Introduction 

This portion of my journal covers the 12-year period during which I served 
as Director of the Division of Nuclear Chemistry of the Radiation Laboratory 
(now the Lawrence Berkeley Laboratory). The Division was created by Radiation 
Laboratory Director Ernest O. Lawrence upon my return to Berkeley from Chicago 
in the spring of 1946. The initial members were composed mostly of people I 
brought with me from Chicago (Albert Ghiorso, Stanley Thompson, Herman 
Robinson, Edgar Westrum, Walter Blaedel, Jerry Howland, and a number of 
graduate students), with a few who had worked at Berkeley during the wartime 
Manhattan Project days (Charles Prescott, Jr., Fred Reynolds, and Eugene 
Huffman). Of the initial members, Blaedel, Howland, Prescott, and Westrum did 
not remain as permanent staff. Amos Newton also joined us, on assignment from 
Eastman Kodak Company. The initial core leadership of the Division consisted 
of Associate Professor Isadore Perlman (Professor, 1949), Associate Director 
of the Division, and Assistant Professor Burris B. Cunningham (Professor, 
1953), leader of the Divisionis inorganic chemistry research program, both of 
whom came with me from Chicago. 

This was a period of great research activity, during which, I believe it 
can be said, this research group was the premier nuclear chemistry research 
group in the country and in the world. Many scientific papers were published, 
including over 100 of which I was author or co-author. The work centered 
around graduate student research. A total of 156 students earned their 
degrees during this period; I had 45 students obtain their Ph.D. degree, 
including a few who were in the process at the end of this period. [The 
following list includes name of student, date of entry into UC and date of 
degree, name of research director, and title of thesis.] 

Albridge, Royal Gaines, Jr. (Fall 1955-June 1960), Perlman, "Nuclear 
Spectroscopic Studies in the Heaviest Element Region. II. An 
Accelerating Electron Spectrograph." 

Altman, Lawrence Lothar (Fall 1956-term. July 1966), Perlman, [passed 
prelims, no thesis]. 

Appelman, Evan Hugh (Fall 1955-June 1960), Perlman (Hyde), "Chemical 
Properties of Astatine." 

Asaro, Francesco (Frank) (June 1950-1953), Perlman, "The Complex Alpha 
Spectra of the Heavy Elements." 

Asprey, Larned Brown (Autumn 1946-1949), Cunningham, "Equilibria in the 
Oxide Systems of Praseodymium and Americium." 

Axe, John Donald (Fall 1955-September 1960), Cunningham, liThe Electronic 
Structure of Octahedral1y Coordinated Protactinium(IV)." 

Bailey, Sylvia Mae (Fall 1953-June 1959), Perlman, "Independent Yields of 
Isomeric Pairs in Nuclear Reactions." 

Barr, Donald Westwood (Autumn 1954-September 1957), Seaborg, "Nuclear 
Reactions of Copper Induced by 5.7-Bev Protons." 
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Barton, George Wendell, Jr. (1946-June 1950), Perlman, "An X-Ray 
Spectrometer for Use in Radioactivity Measurements." 

Batzel, Roger Elw60d (Fall 1948-June 1951), Seaborg, "Fission of 
Medium-Weight Elements." 

Benioff, Paul Anthony (Fall 1951-September 1959), Perlman, "Nuclear 
Reactions of LOw-Z Elements with 5.7-Bev Protons: Nuclear Structure and 
Simple Nuclear Reactions." 

Bi 11 er, Wi 11 i am Frederi ck (Autumn 1949-January 1953), Perlman, 
"Characteristics of Bismuth Fission Induced by 340-Mev Protons." 

Blann, Herbert Marshall (Spring 1957-September 1960), Seaborg, "Fission of 
Gold with 112-Mev C12 Ions: A Yield-Mass and Charge-Distribution 
Study." 

Brink, Gilbert Oscar (Autumn 1953-June 1957), Cunningham, "Nuclear Spins 
of Thallium-197, Thallium-198, Thallium-199 and Thallium-204." 

Broido, Abraham (Autumn 1948-June 1950), Cunningham, "The Vapo~ Phase 
Hydrolysis of the Trichlorides of La, Pr, Sm, a~d Am." 

Brooks, Daniel Phillip (Fall 1947-June 1949), Templeton, [M.S., -thesis 
never submitted--called to active duty]. 

Browne, Charles Idol, Jr. (Summer 1950-June 1952), Perlman, "Precision 
Measurement of X-Rays and Gamma Rays in Radioactive Decay. II 

Bryan, William Phelan (Autumn 1953-January 1958), Cunningham, "The 
Reactions of Mixed Crystals of Rare Earth Fluorides with Fluorine Gas." 

Carnahan, Chalon Lucius (Autumn 1955-January 1958), Seaborg, "Nuclear 
Reactions of Uranium Induced by 5.7-Bev Protons. Radiochemical Yields of 
Light Elements" [M.S.]. 

Carnig1ia, Stephen Charles (Autumn 1951-January 1954), Cunningham, "The 
Vapor Pressures of AmF 3 and Americium Metal." 

Carr, Robert Joseph (Autumn 1951-September 1956), Seaborg, 
"Spallation-Fission Competition in the Nuclear Reactions of Plutonium 
Induced by Alpha Particles." 

Carter, Giles Frederick (Autumn 1949-January 1953), Templeton, "Crystal 
Structures of Sodium Superoxide and yttrium Trichloride." 

Castner, Stanley Vernon (Spring 1948-January 1951), Templeton, "Some 
Neutron Deficient Strontium Isotopes" [M.S.]. 

Chapman, Captain Kenneth Richard (Autumn 1953-June 1954), Seaborg, no 
thesis [M.S.] 

Chasman, Richard Roy (Fall 1955-September 1958), Rasmussen, "Theoretical 
Studies of the Alpha Decay of Deformed Nuclei." 
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Chetham-Strode, Alfred, Jr. (Autumn 1953-January 1957), Seaborg, "Light 
Isotopes of Berkelium and Californium." 

Chubbuck, Lt. Colonel James Burney (Summer 1946-June 1948), Perlman, 
"Artificial Radioactive Isotopes of Cerium and Lanthanum" [M.S.]. 

Clark, Edward Shannon, Jr. (Autumn 1951-January 1956), Templeton, "The 
Crystal Structure of Gold (III) Chloride." 

Coleman, Joseph Arthur (September 1956-June 1958), Seaborg, "Several 
Spallation Reactions of U238 p'lus He 4 " [M.S.]. 

Crane, William Ward Turner (Autumn 1948-June 1951), Perlman, "Some 
Physical and Chemical Properties of Curium." 

Crespo, Vitor Pereira (Spring 1958-January 1962), Perlman/Hyde, "Ejection 
of Large Fragments in High-Energy Nuclear Reactions." 

Diamond, Richard Martin (Autumn 1948-September 1951), Seaborg, "Some 
Properties of the Actinides. An Ion Exchange Study of Hybridized 5f 
Bonding in the Actinides." . 

Dodge, Richard Patrick (Autumn 1954-June 1958), Templeton, "The Crystal 
Structure of Vanadyl Bisacetylacetonate." 

Donovan, Paul Francis (September 1955-September 1958), Seaborg, "Nuclear 
Reaction Mechanisms in the Heavy Element Region." 

Douthett, Major Elwood Moser (Summer 1948-June 1951), Templeton, "Ranges 
of Fragments from High Energy Fission of Uranium." 

Dunlavey, Dean Carl (Autumn 1949-September 1952), Seaborg, "Investigations 
of Alpha Radioactivity Using Nuclear Emulsions." 

Eads, Donald Leroy (September 1956-January 1959), Seaborg then Perlman, 
"Spallation Reactions of Plutonium-240 with Helium Ions and Plutonium-242 
with Deuterons" [M.S.]. 

Eyring, LeRoy (Autumn 1943/military service-June 1949), Cunningham, 
"Thermochemical Studies of Oxides of Praseodymium and Americium, and the 
Calculation of the Pr+++-Pr++++, Am+++-Am++++ Oxidation 
Potentials." 

Faler, Kenneth Turner (Fall 1956-June 1959), Rasmussen, "Nuclear Decay 
Scheme Studies of Some Tantalum and Terbium Isotopes." 

Feay, Darrell Charles (Autumn 1950-June 1954), Cunningham, "Some Chemical 
Properties of Curium." 

Felber, Frank Frederick (Spring 1955-January 1957), Rasmussen, "Nuclear 
Decay Schemes of Some of the Isotopes of Tantalum" [M.S.}. 

Fink, Richard Walter (Autumn 1948-Ju1y 1949), Templeton, "Properties of 
Some Neutron Deficient Cesium Isotopes·· [M.S.]. 
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Fischer, Vera Kistiakowsky (Autumn 1948-January 1952), Seaborg, "A Study 
of the Isotopes of Promethium." 

Flamm, Eileen Joy (Fall 1957-September 1960), Perlman, "Perturbation of 
Alpha-Gamma Angular Correlations in Transuranium Isotopes." 

Fleming, Edward Homer, Jr. (Autumn 1949-June 1952), Cunningham, "The 
Specific Alpha"Activities and Half-lives of U234, U23S , and 
U236." 

Florence, Lt. Mitchell Garth (Summer 1953-January 1955). Perlman, no 
thesis [M.S.]. 

Folger, Robert Lancaster (Autumn 1948-June 1951), Seaborg, "High Energy 
Proton Fission-Spallation of Uranium." 

Foreman, Bruce Milburn (Fall 1953-June 1958), Seaborg, "Spallation and 
Fission in Th 232 and the Masses of the Heaviest Elements." 

Fritsch. Arnold Rudolph (Autumn 1953-January 1957), Perlman, "Energy 
Levels of Neutron Deficient Lead Isotopes." 

Fung, Si-Chang (Autumn 1949-January 1952), Perlman. "Nuclear Excitati-on 
and Recoi 1 by High Energy Particles." 

Futrell, Jean (September 1955-September 1958), Templeton, "The Radiation 
Chemistry of the Symmetrical Dichloroethylene. 1I 

Gallagher, Charles joseph, Jr. (Autumn 1954-January 1958), Rasmussen, 
"Electron-Spectroscopic Studies of Neutron-Deficient Rhenium Isotopes." 

Gibson, Lt. Walter Maxwell (February 1954-June 1957), Seaborg, "Fissi6n 
and Spallation Competition from the Intermediate Nuclei Americium-24l and 
Neptunium-235." 

Gilmore, John (Fall 1956-September 1960), Perlman, "The Effect of Angular 
Momentum on Fission Probability." 

Glass, Richard Alois (Autumn 1950-June 1954), Seaborg, "Studies in the 
Nuclear Chemistry of Pu, Am, and Cm, and the Masses of the Heaviest 
Elements. II 

Glenn, William Ellis, Jr. (Fall 1947-January 1952), l. C. Marshall, "Time 
of Flight Mass Spectrograph" (Ph.D. in Engineering). 

Goeckermann, Robert Herman (Autumn 1946-January 1949), Perlman, 
"Characteristics of Bismuth Fission with High Energy Particles." 

Gonzalez-Vidal, Jose (Autumn 1955-September 1958). Seaborg, "Survey of 
Tritium-Producing Nuclear Reactions." 

Gordon, Glen Everett (Fall 1956-September 1960), Seaborg, "Fission and 
Spallation in Nuclear Reactions Induced by Heavy Ions." 
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Gray, Peter Rygaard (Fall 1952-January 1956), Seaborg, "Electron Capture 
and the Auger Effect in the Heaviest Elements." 

Grover, James Robb (Autumn 1952-January 1958), Seaborg, "The Reactions of 
Tantalum with 5.7-Bev Protons." 

Gruber, John Balsbaugh (Fall 1957-June 1961), Cunningham, IIAn Analysis of 
the Absorption Spectra of Tm(IV) and Am(VI)." 

Gunn, Stuart Richard (Autumn 1.950-June 1954), Cunningham, IIThermodynamics 
of Aqueous Ions of Americium. A 

Hall, Kenneth Lynn (Autumn 1949-July 1951), Templeton, "Counting 
Efficiency of Bismuth 205" [M.S.]. . 

Hardgrove, George Lind (Autumn 1956-September 1959), Templeton, "The 
Crystal Structure of Several Cis-1,2 Diha10benzocyclobetenes." 

Hicks, Harry Gross (Autumn 1946-June 1949), Seaborg, "New 
Neutron-Deficient Radioactive Isotopes of the Rare Earth Region." 

Higgins, Gary Hoyt (Autumn 1949-June 1952), Seaborg, "An Investigation of 
the Isotopes of Americium and Curium." 

Hill, Max Wilmer (Fall 1955-January 1959), Perlman, IINuc1ear Decay Studies 
of Protactinium Isotopes." 

Hoff, Ri chard Wi 11 iam (Autumn 1950-January 1954), Seaborg, II0rbita 1 
Electron Capture in the Heaviest Elements." 

Hollander, Jack Marvin (Autumn 1948-September 1951), Perlman, "Nuclear 
lransformations Using Accelerated Carbon Ions." 

Hopkins, Horace Herbert, Jr. (Autumn 1946-June 1949), Cunningham, 
"Spallation Products of Arsenic with 190 Mev Deuterons." . 

Hulet, Ervin Kenneth (Fall 1949-September 1953), Seaborg, "An 
Investigation of the Isotopes of Berkelium and Californium." 

Hummel, John Philip (Autumn 1953-September 1956), Perlman, "Alpha Decay 
Studies in the Heavy Element Region." 

Jaffe, Harold (Autumn 1951-June 1954), Perlman, "Elecjtron Capture Studies 
in Shielded Nuclei." 

James, Ralph Arthur (Fall 1946-June 1948), Seaborg, "Isotopes of the New 
Element Curi urn (Atomi c Number 96). II 

Johnson, Quintin Calvin (Fall 1957-January 1961), Templeton, "Some 
Problems in Crystallography." 

Jones, Merle Eugene (Autumn 1949-September 1951), Cunningham, "Vapor 
Pressure of Americium Trif1uoride." 
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Jones, Robert Edward, Jr. (Autumn 1953-January 1957), Templeton, "The 
Crystal Structure of Acetic Acid." 

Juliano, Jose Ochoa (Sunvner 1954-June 1957), Perlman, "Coincidence Nuclear 
Spectrometry with Applications to Europium-154 and Europium-155." 

Karraker, David George (Autumn 1947-June 1950), Templeton, nlsotopes of 
Rubidium, Polonium, and Bismuth." 

Koch, Charles William (Autumn .1951-February 1954), Cunningham/Latimer, 
"Thermodynamics of the Trich10rides and Oxych10rides of the Lanthanide and 
Actinide Elements." . 

Kofstad, Per Kristen (Autumn 1950-September 1953), Seaborg, "Spallation 
and Fission of Silver." 

Kyi, Ru-tao (Fall 1956-June 1960), Cunningham, "Paramagnetic Resonance of 
Tetravalent Protactinium." 

La Chape1le, Theodore James (Autumn 1946-June 1948), Seaborg, "Nept~nium 
(V) Chlorides and Oxychlorides" [M.S.]. 

La Salle (Shoaf), Mary Joan (Autumn 1953-January 1955), Seaborg, "The 
Chemistry and Thermodynamics of Vanadium (V)" [M.S.]. 

Less1er, Richard Marshall (Fall 1952/in military/-January 1959), Seaborg, 
"Spallation-Fission Competition in Neptunium Compound Systems. Decay 
Scheme Studies." 

Levine, Charles Arthur (Spring 1948-January 1951), Seaborg, "A Study of 
Naturally Occurring Plutonium." 

Levy, Harris Benjamin (Autumn 1950-September 1953), Perlman, "I. Isomeric 
States of Bismuth 210. II. Relative Yields in the Formation of Nuclear 
Isomers." 

Lindner, Manfred (Spring 1946-September 1948), Perlman, "Nuclear Reactions 
in Antimony with High Energy Particles." 

Lohr, Harold Russell (Autumn 1947-June 1950), Cunningham, "Heats of 
Formation of Some Aqueous Ions of Americium." 

Lokken, Stanley Jerome (Autumn 1953-September 1954), Seaborg, no thesis, 
[M.S.] . 

Lovejoy [Westerdah1], Carolyn Ann (September 1957-September 1961), 
Rasmussen, "Nuclear Orientation of Some Rare Earth Isotopes". 

Luoma, Ernie Victor (Autumn 1954-January 1957), Seaborg, "Deuteron-Induced 
Spallation and Fission Reactions in Plutonium Isotopes" [M.S.]. 

McDonell, Wi 11 iam Robert (Autumn 1948-September 1951), -Perlman, "Chemical 
Products of the Irradiation of Aliphatic Alcohols with High-Energy Nuclear 
Particles." 
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MCLaughlin, Ralph Dexter (Autumn 1951-January 1954), Cunningham, "The 
Absorption Spectrum of PuF 3 " [M.S.]. 

McWhan, Denis Bayman (Fall 1957-September 1961), Cunningham, "Crystal 
Structure and Physical Properties of Americium Metal." 

Magnusson, Lawrence Bersell (Autumn 1946-June 1949), Seaborg, "Isotopes of 
Neptunium." 

Marquez, Luis (Autumn 1947-June 1950), Perlman, "Abnormal Charge Increase 
in Nuclear Reaction." 

Marshalek, Eugene Richard (September 1957-June 1962), Rasmussen, "Theory 
of Collective Vibrations of Even-Even Spheroidal Nuclei." 

Marshall, Thomas Vincent (Fall 1955-September 1960), Rasmussen, I. 
"Beta-Spectroscopic Studies in the Promethium Region. II. The Coriolis 
Interaction in Deformed Nuclei." " 

Mathur, Hirdaya Behari (Spring 1952-January 1955), Seaborg, "Radiochemical 
and Spectrometer Studies of Some New Nuclear Isomers Prepared by Cyclotron 
Bombardment." 

Meinke, William Wayne (Autumn 1947-January 1950), Seaborg, "High Energy 
Bombardment Products of Thorium." 

Michel, Maynard Gornelius (Autumn 1950-September 1953), Templeton, 
"Separation and Assignment of Radioactive Isotopes." 

Miller, Daniel Robert (Autumn 1946-September 1948), Seaborg, "High Energy 
Spallation Products of Copper." 

Mollenauer, James Frederick (Fall 1957-September 1961), Rasmussen, 
"Effects of Angular Momentum on Gamma Ray Production in Compound Nucleus 
Reactions." 

Momyer, Floyd Franklin (Spring 1950-January 1953), Perlman, "Studies of 
Neutron-Deficient Isotopes of Emanation, Francium, and Radium." 

Morgan, Leon Owen (Early 1946-September 1947), Seaborg, "Isotopes of the 
New Element Americium (Atomic Number 95)." 

Nervik, Walter Edward (Surrmer 1951-June 1954), Seaborg, "Tantalum 
Spallation and Fission Induced by 340-Mev Protons." 

Nethaway, David Robert (September 1955-January 1957), Seaborg, "Excitation 
Functions for Reactions of Bev Protons on Indium" [M.S.] 

Neumann, Henry Matthew (Autumn 1947-June 1950), Perlman, "RadioactiVe 
ISQtopes of Bismuth." 

O'Connor, Paul Radell (Spring 1946-September 1947), Seaborg, "The Chemical 
Identification of Isotopes Formed by the Bombardment of Uranium with High 
Energy Particles." 
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O'Kelley, Grover Davis (Autumn 1948-June 1951), Seaborg, "The 
Spectrometric Determination of Some Beta Particle and Conversion Electron 
Energies." 

Orth, Donald Alfred (Autumn 1947-January 1951), Seaborg, "Isotopes of 
Neptunium and Plutonium." 

Parsons, Lt. Russell Kenneth (Summer 1953-September 1954), Perlman, no 
thesis, [M.S.]. 

Passell, Thomas Oliver (Autumn 1951-June 1954), Perlman, "Internal 
Convers i on of Gamma Rad i at ion in the L Sub-She 11 s . " 

Pilger, Richard Christian (Autumn 1954-Septembet 1957), Perlman, "Nuclear 
Decay Schemes in the Actinium Family." 

Prohaska, Charles Anton (Autumn 1948-September 1951), Perlman, "Heavy 
Element Decay Schemes with Alpha-Gamma and Alpha-Electron Coincidental 
Counting." 

Raby, Bruce Alan (Autumn 1952/Army-January 1954), worked with Hyde, degree 
in general chemistry [M.S.]. 

Rasmussen, John Oscar (Spring 1949-January 1952), Seaborg, "Alpha 
Radioactivity of Nuclides with Atomic Numbers Less than 83." 

Reddoch, Allan Harvey (fall 1954-June 1960), tunningham, "Nuclear 
Quadrupole Resonance of Some Inorganic Chlorine Compounds." 

Rhodes, (Coxworth) Ann (Autumn 1955-September 1957), Rasmussen, "Decay 
Studies of Some Neutron Deficient Isotopes of Antimony and Tellurium" 
[M.S.]. 

Ruiz, Carl Phillip (Autumn 1956-June 1961), Perlman, "Alpha Decay Studies 
in the Families of the Light Uranium Isotopes." 

Schooley, James Frederick (Fall 1953/Air Force-January 1961), Rasmussen, 
"Some Low-Temperature Nuclear-Orientation Studies." [M.S. Jan 1955; Ph.D. 
Jan 1961] 

Senko, Michael Edward (Autumn 1953-January 1957), Templeton, "Crystal 
Structure of a Triazole and Choline Chloride." 

Sharma, Hari Dutta (Autumn 1948-September 1951), Seaborg, "Investigattons 
of Some Unusual Nuclear Reactions and Study of Double Beta Decay." 

Shirley, Virginia (Schultz) (Autumn 1955-January 1957), Rasmussen, "Decay 
Scheme Studies of Some Light Gadolinium Isotopes" [M.S.]. 

Shudde, Rex Hawkins (Spring 1952-September 1956), Seaborg, "Fission of 
Uranium with 5.7-Bev Protons." 

Shuey, Richard Lyman (Autumn 1945-September 1950), L. W. Reukema 
(Electricial Engineering), "Instrumentation for Energy Determination of 
High Energy Particles." 
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Sil va, Robert Joseph (Fall 1954-June 1959), Seaborg/Harvey, "Mechani sms of 
the (a,pn) Reaction." 

Slater, Louis Maurice (Autumn 1949-June 1954), Seaborg, "High Energy (d,p) 
Reactions." 

Smith, Warren G. (Autumn 1952-June 1955), Rasmussen, "I. Neutron-Deficient 
Isotopes in the Noble Metal Region, II. Conversion Electron Spectra of 
Some Heavy Elements." 

Stephens, Frank Samuel (Autumn 1952-June 1955), Perlman, "Decay Schemes 
and Nuclear Spectroscopic States in the Heavy Element Region." 

Stewart, Donald Cha'rles (Autumn 1946-June 1950), 'Cunningham/Kirk, "Growth 
of Chick Fibroblasts in Vitro with Special Reference to the Role of Embryo 
in the Liquid Media." 

Stoner, Allan Wilbur (Autumn 1953-September 1956), Perlman, "Nuc1ear 
Properties of Some Neutron-deficient Isotopes of Emanation, Polonium, and 
Astatine." 

Stover. Betsy Jones (Autumn 1947-June 1950), Cunningham, "New Neutron 
Deficient Radioactive Isotopes of Rare Earths and Osmium." 

Street, Kenneth, Jr. (Spring 1946-June 1949), Seaborg, "Isotopes of 
Americium and Curium." 

Strieter, Frederick John (Fall 1956-January 1960), Templeton, liThe Crystal 
Structures of Several Organic Compounds.~ 

Strominger, Donald (fall 1953-September 1956), Rasmussen, "Experimental 
Study of Nuclear Isomers in the Mi11imicrosecond Lifetime Range, II. 
Applications of Nilssonls Wave Functions for Deformed Nuclei." 

Surls, Joseph Pleas, Jr. (Autumn 1951-January 1956), Seaborg, 
ilIon-Exchange Behavior of Actinides and Lanthanides." 

Sweeney, Michael Patrick (Autumn 1953/Air Force-January 1955), Cunningham, 
"Radiation Chemistry of Isopropyl Compounds" [M.S.]. [later Ph.D.] 

Templeton, David Henry (Early 1946-June 1947), Perlman, "Artificial 
Radioactive Isotopes of Polonium, Bismuth, and Lead." 

Thomas, Thomas Darrah (Autumn 1954-September 1957), Seaborg, 
"Spa1lation-Fission Competition from the Compound System U233 Plus 
He 4 • II 

Thompson, Stanley Gerald (Autumn 1946-September 1948), Seaborg, "Nuclear 
and Chemical Properties of Americium and Curium." 

Toth. Kenneth Stephen (September 1954-June 1958), Rasmussen, "Nuclear 
Studies in the Rare Earth Region." 

Unik, John Peter (Fall 1956-June 1960), Rasmussen, "Coincidence 
Measurements in Nuclear Decay Scheme Studies." 
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Va1yosick, Ernest William (Fall 1956-September 1959), Perlman, "Range and 
Range Straggling of Heavy Recoil Nuclei" [M.S.]. 

Vandenbosch, Robert (Autumn 1954-September 1957), Seaborg, "Fission and 
Spallation Competition in Ra226 , Th 230 , U23S, and Np237." 

Vandenbosch, Susanne Elaine (Ritsema) (Autumn 1954-January 1956), Seaborg, 
"Fission and Spallation Excitation Functions of Uranium" [M.S.]. 

Viola, Victor Emanuel, Jr. (Au.tumn 1957-June 1961), Seaborg, "Angular 
Distribution from Heavy Ion Induced Fission." 

Wallmann, James Caswell (Surrvner 1947-June 1951), Cunningham, "The Specific 
Activity and Half-life of Various Isotopes of Plutonium." 

Werner, Louis Bernard (Autumn 1940/Ear1y 1946-September 1948), Perlman, 
"Isolation and Properties of Curium." 

Werning, Joseph Robert (September 1955-January 1959), Templeton, "Thermal 
Ionization at Hot Metal Surfaces." 

Wolfe, Col. Richard Duncan (Summer 1946-June 1948), Seaborg, 
"Radioactivities Produced in the Platinum Group by Bombardment of U with 
400 Mev He Ions" [M.S.]. 

Worthington, John Tre1fa (Autumn 1953-January 1955), Perlman, no thesis 
[M.S.] . 

Worthington, Captain William Jacob, Jr. (Surrvner 1950-January 1952), 
Seaborg, "High Energy Spallation Products of Zinc" [M.S.]. 

Young, Gifford Alan (Spring 1948-June 1949), Templeton, no thesis (M.S.]. 

Za1kin, Allan (Autumn 1948-June 1951), Templeton, "Crystal Structure of 
Lanthanide and Actinide Borides and Fluorides." 

Some of the other graduate students associated with our group during this 
period included Howard W. Anderson (1956-1958, Chern E), Robert S. Brown 
(1954-1959, Chern E), Richard P. Burns (1954-1955), Amado Y. Cabezas 
(1957-1961), William B. Carter (1957-1960, Chern E), Lung-wen (Linda) Chiao 
(1957-1961, Rasmussen), Yung-Yee Chu (1956-1960, Templeton), Henry Cheung 
(1953-1958, Chern E), Denny L. Condotta (1952-1953, Chern E), Harry L. Conley 
(1957-1960), Marshall W. Cook (1950-1954, Chern E), Alberto Cortes (1956-1962 
He1mho1z/Harvey), John E. Cotter (1957-1959, Chern E, EE), Milton W. Davis 
(1946-1951, Chern E), Walter Dong (1952-1956, Chern E), John H. Duffin 
(1954-1959, Chern E), Robert J. Fa11at (1954-1959, Chern E, Medicine), John D. 
Faust (1958-1963, Physics), Eugene J. Fenech (1953-1960, Chern E), J. Leonard 
Fick (1949-1954, Chern E), Stanley D. Furrow (1956-1957), Hugh Garvin (Physics, 
1957), Elwood H. Gift (1954-1955, ChernE), Paul W. Gilles (1946-1947), James 
R. Griffith (1954), John B. Gruber (1957-1961, Cunningham), James N. Haag 
(1957-1962, Templeton), Rodney E. Harrington (1956), William S. Harris 
(1953-1958, Chern E), Russell G. Herron (Autumn 1954-June 1955, M.S. [non-UC 
degree, research done at UCRL with F. Reynolds]), Carol H. Hewitt (1953-1954), 
Thomas E. Hicks (1946-1949, Chern E), Owen G. Holmes (1950-1955, with McClure), 
Robert H. Houston (1954-1958, Chern E), Jens L. Hov (1953-1959, Chern E), Luc 
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Huang (1954-1955, Chern E), Charles D. Hunt (1947-1955, Chern E), Gabriel L. 
Jacques (1954-1958, Chern E), John Jost (1949-1950, Chern E), Wilbur V. Johnson 
(1953-1954), Herbert R. Johnston (1953-1955," EE), James S. Kane (1952-1955), 
William J. Knox (Physics, 1946-1947), L. C. Lavering (1951), Victor L. Ledesma 
(1957-1963, Chern E), Hugh R. Lehman (1948-1952, Chern E), Nian-Tze (Norman) Li 
(1957-1960, Chern E), David Z. Lippmann (1948-1953), Robert E. Lundin 
(1950-1955), Edward J. Lynch (1949-1953, Chern E), John L. Maier (fall 1953), 
Arturo Maimoni (1950-1956, Chern E), Richard Marrus (1957-1959, Physics), 
Robert E. Meredith (1956-1959, Chern E), Eugene I. Motte (1952-1954, Chern E), 
Robert F. Nickerson (1953-1958), Rpna1d Odum (1954), Chern E), Alfred W. 
Petersen (1952-1954, Chern E), John E. Powers (1951-1954, Chern E), Homer E. 
Rea, Jr. (1949-1953, Chern E), Albert J. Rothman (1950-1954, Chern E), Barney 
Rubin (1947-1951, Chern E), Russell H. Sanborn (1952-1955), Sidney D.Skirvin 
(1951-1952), Harry E. Spencer (1950-1954/Connick), Peter O. Strom, Jr. 
(1955-1956), Carol C. Sweeney (1957-1958), Archie B. Treadwell (1954-1955), 
John H. Vanderveen (1954-1961, Chern E), William R. Wilcox (1956-1960, Chern E), 
Joseph Winocur (1955-1960, Chern E), Peter Yankwich (1948), Thomas J. 
Ypsi1antis (Physics, 1949-1950), Rene D. Zentner (1954-/1aw). 

Three of our graduate students showed enough promise to be appointed as 
members of the Department of Chemistry facu1ty--David Templeton in 1947, 
Kenneth Street, Jr., in 1949, John O. Rasmussen, Jr., in 1952,-- and for 
temporary appointments, Jack M. Hollander (1951-1953), James A. Cobble (1953), 
Richard A. Glass (1954), T. Darrah Thomas (1957-1959). They helped administer 
the Division, along with Earl Hyde, who joined us in 1949 from Argonne 
National laboratory. Other UC Chemistry/Chemical Engineering faculty with 
whom we often collaborated included Leo Brewer, LeRoy Bromley, Robert E. 
Connick, Donald N. Hanson, Chester T. O'Konski, Wendell M. Latimer, Bruce 
McGarvey, Edwin F. Or1emann, Charles W. Tobias, Theodore Vermeulen, Charles 
Wilke and Physics Department faculty William A. Nierenberg and Carson D. 
Jeffries. 

In addition to students and staff, we frequently had participating guests, 
including postdoctoral appointments, for varying periods of time. These 
included, for example: John M. Alexander (1957-1958), Saadia Amie1 
(1956-1957), Nathan E. Ballou (1947-1948), Christiane Ba1tzinger (1957-1958), 
Ingmar Bergstrom (September-October 1953), Norman A. Bonner (summer 1948), 
Fred L. Canavan (1955-1956), Albert A. Caretto, Jr. (1956-57), Andre Chesne 
(1957-1958), Gregory F. Choppin (1953-1956, summer 1957), Maung Cho Cho (June
July 1957), T. C. Chu, James W. Cobble (1952-1954), Alexander Cosmatos (1958), 
Ugo Croatto (1951-1952), Lloyd Currie (1957), RichardM. Diamond (summer 
1957), Harold W. Dodgen (summer 1949, summer 1950) Peter Fong (summer 1956), 
Kenneth W. Ford (December 1957), Wilhelm Forsling (1955), Sherman Fried (July 
1952), Gerhart Friedlander (September 1952), Bernard Fries (1947), Jean Fuger 
(1956-1957), Tor Ragnar Gerholm (June 1958), Lawrence G1endenin (1952), 
Richard C. Hoff (1958), Peter Graf (1955-1956), Dieter Gruen (1955-1956), 
Barun C. Haldar (1951), Rolfe H. Herber (1958), Thomas Hicks (1950), Peggy 
Hoffman (Lehigh University) (summer 1956), Lennart W. Holm (1956), Hans Ihle 
(1957), Ralph James (summer 1949), William A. Jenkins (1950-52), Marvin 
Ka1kstein (1951-1956), Berta Karlik (May 1956), Joe Katz (July 1947, October 
1956, other occasions), Richard W. King (June 1958), Truman Kohman (summer 
1949), Russell A. Kurtz (du Pont, summer 1952), lnge-Maria Ladenbauer 
(1957-1958), Walter J. Laird (du Pont, summmer 1952), Lamberto Malatesta 
(1950), J. D. McCullough (1947, summer 1948 and 1949), Hugh McManus (summer 
1951), Lars Melander (1949), John Mihelich (1955), J. Malcolm Miller (summer 
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1949), Ben Motte1son (September 1956), M. Luis Muga (1957-1960), Helmut Munzel 
(May 1958), Keiji Naito (1958-1959), Robert Naumann (August 1952), John Newton 
(1956-1958), Sven-Gosta Nilsson (1956-1957), Ivar 010vsson (1957-1958), 
William C. Orr (1948-1949), Brian D. Pate (May 1958), Rupert Patzelt (1958), 
Arthur M. Poskanzer (1958), Mangipudi V. Ramaniah (spring 1953), Lewis E. J. 
Roberts (March 1955), Mario Rol1ier (1951-1952), Maurice E. Rose (September 
1956), Frank S. Rowland (summer 1957), Gosta Rudstam (1950), Jan Rydberg 
(spring 1951), Jagdish Shankar, Torbjorn Sikkeland 1956-1957), Frederic C. 
Schmidt (1954-1955), Mark D. Snyder (du Pont, 1952), Ellis Steinberg (1952), 
Peter Cooper Stevenson (1949-1951). Nathan Sugarman (May 1958), Sigvard Thulin 
(1955), Edward R. Tompkins (1950-1951), William W. True (summer 1957), Anthony 
Turkevich (summer 1956), Helge lyren (1951-1952), William H. Wade (1955-1958), 
John R. Walton (1957-), A. H. Wapstra (March-April 1957), Fritz Weigel 
(1956-1957), Edwin O. Wiig (August 1948), Geoffrey Wilkinson (1947-1951), 
Lester Winsberg (1955-), Karl-Erik Zimen (June 1948). 

Occasionally undergraduate research students (and even high school 
students) worked with some of our staff, sometimes for only the summer: 
Richard Borg (1953), Dwight Conway (1952), Glenn M. Cook (1957), David D. 
Cudaback (summer 1948, summer 1949), John W. Eastman (1957), Br.uce M. Foreman 
(1953-1954), Warren Heiman (1948), Paul Lasky (1956), Robert A. Naumann 
(1948-1949), Neil L. Nininger, (summer 1956, summer 1957), Ann Pitzer (summer, 
1957), John A. Reed (1957). Also, during some summers a few high school 
teachers worked with various staff people. 

Throughout this period of time I presided (or Perlman in my absence) over 
weekly group meetings to review progress in our research program. Starting 
sometimes at 8 a.m., but more often at 8:30 a.m., and lasting up to 10 a.m., 
they were held on Thursdays (on Tuesdays the first year), first in a 
conference room on the hill in a temporary building (Quonset hut), then on the 
campus in the Old Chemistry Building in a room above the stock room, finally 
in the conference room (Room 191) of Building 70. There was no planned agenda 
for these meetings, at which the graduate students were called on to make 
progress reports on and discuss plans for their research; staff members also 
made reports on the same unstructured basis. 

We had weekly bag lunch planning meetings at Monday noon, first in my 
office in Building 5 and then in my office in Building 70 for the senior 
staff. (My office always had a huge complete chart of isotopes and a periodic 
table on the wall and was equipped with a blaCkboard.) Perlman presided in my 
absence and sometimes another senior staff member when we both were absent. 
The attendees served as a sort of an informal Executive Committee for our 
Division, and included other faculty members, Burris Cunningham, and when they 
assumed this status, David Templeton, Kenneth Street, and John Rasmussen, and 
Earl Hyde, in his administrative role--and other senior staff members such as 
Stanley Thompson, Albert Ghiorso, Bernard Harvey, Herman Robinson, Fred 
Reynolds, Jack Hollander, Frank Asaro, Maynard Michel, Frank Stephens, Darrah 
Thomas, John Conway, and Administrative Assistant Gertrude Steel. Additional 
senior staff members included Walter J. B1aede1 (1946-1947), Thomas E. Hicks 
(1949-1952), (Eugene Huffman (1946-), John C. Hubbs (1955-1959), Jerome 
Howland (1946-1949), Charles Prescott, Jr. (1946-1948), W1adys1aw Swiatecki 
(1957-), James C. Wa11mann (1953-), Edgar Westrum (1946-1947; summers 1948, 
1949). 

During almost all of this period my secretary was Doral Buchholz, 
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following the early, short tenure of Mary (Millard) Bender. Some of the other 
staff, support, and office personnel at this time included: Ursula Abed 
(1957-), Dorothy Abrams, A. E. Baze11, Bernadine Bertink, L. J. Beaufait, 
Richard L. Boegner (1953), Harry R. Bowman (1951-), A. Bratenah1, Edith T. 
Bryan, Margot Carlson (-1955), Eileen Carson (1955-), La Rae B. Chatelain 
(1948), Homer Conzett, Charles A. Corum (1957-), Elwin H. Covey (1946-1949), 
Lucille Cox, Shirley Daney, Carol (Hewitt) Dauben, Mildred Davis, Herbert Di 
Grazia, Roger Dorr, Eileen Doyle, Lucy C. Edwards, Forrest Fairbrother, Jr. 
(1950), Ward Ferris, Antoine Frank, M. Fran Gallagher, Roberta Garrett, 
Raymond Gatti (1956-), Lilly Y. Gada, Ellen J. Grahlman (1946-1947), Lorraine 
Hanna, Al Hartzell, Virginia C. Hempel, Winifred Heppler (1946-), Margie 
(Schnarr) Hollander (1948-1955), Pat Howard (1956-), Glen I. Iddings, Alice 
Israel, Edward Jeung (1956), Frances Jewell, Hildred Jensen, Stephen Kahn, 
Louise Kalm, George W. Kilian, Charles W. Koch, Almon E. Larsh (1950-), Robert 
Latimer (June 1958-), Eugene Lee (-1957), Jeanne (Wheelock) Lilly, Robert C. 
Lilly, Pat (Maguire) McLaughlin, Jeannette Mahoney, Karl Marhenke (1957-1958), 
Donald F. Martin, Ralph McLaughlin, Dacia McKennon, Helen (Vaughn) Michel 
(1956-), Mary Misak, Bobby Ann Mohler, Milton Moore, Duane F. Mosier, James B. 
Niday (1952-1953), Carol V. Oakes (195-1958), Robert F. Osborne, Robert L. 
Oswalt, Tom Parsons, G. Donald Paxon, Lorraine Petch, Llad Phillips (1956), 
Terry Pionteki, Elinor Potter (1952-), Jean Rees (1956-), Carolann Rossi 
(1957-), Helena Ruben (1950-), Jean Samson, Aldo F. Sciamanna, George V. 
Sha1imoff (1953-), Donald Simkin, Dorothy (Bockhop) Stewart, Doris (Heisig) 
Terwilliger, Yoshiko Uchida, Helene Voyer (1947), Jane Waite, Lawrence A. 
Williams, Jane Wulf, Mary Wy1d, Al Wydler, Gifford Young, M. Charles Zeitz, et 
ale 

We had helpful collaboration from the men operating the accelerators: 
Joseph Hamilton, W. Bart Jones, Bernard Rossi, Tom Putnam at the 60-inch 
cyclotron; Jimmy Vale, Lloyd Hauser, at the 184-inch cyclotron; Ed (Edward J.) 
Lofgren, assisted by Bill (William A.) Wenzel, Bruce B. Cork, and Walter 
Hartzell, at the Bevatron; Ed Hubbard, Edward G. Hartwig, Robert M. Main, et 
al at the Hilac. 

Essential for assurance of the safe operation of our research program was 
the support work and radiation monitoring of the Health Chemistry Group under 
the capable leadership of Nels Garden (and his assistant Rosemary Barrett); 
the group included such people as Dale Alloway, Aldo Azzalini, Bill Bennett, 
Herman J. Bradley, Howard Browne, Herb Cantelow, Max Chapman, Leonard Deckard, 
Jim Haley, John Gifford, Red Gordon, E. Kenneth Hulet, Ruth Mary Larimer, 
Francis McCarthy, O. L. (Dusty) Meadors, Elmer Nielsen, Ray O'Dea, John Peck, 
Will Phillips, William Ruehle, Al Salo,Mike Thaxter, Manley Wu, Jenson 
Young. 

At the beginning our entire group was housed in Building 4, the two-story 
chemistry building that was built and used during World War lIon the 
Radiation Laboratory project for development of the electromagnetic method for 
the production of enriched uranium-235. We were very cramped for space but 
received some relief the following year (1948) when the neighboring Building 5 
was constructed, with financial help from the Rockefeller Foundation. 
Although this was primarily a "hot lab," Perlman and I had our offices there; 
this also served as the headquarters for Ghiorso, Cunningham, and Thompson. 
As our requirements for space increased a number of our graduate students were 
accommodated, beginning in 1949, on the top floor of Building 50, the physics 
building. We all came together in our new chemistry building, Building 70, in 
1955. As we neared the end of this period, in 1958, we obtained approval for 
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construction of an adjoining chemistry building (Building 70A) at a cost of 
$2,000,000. 

The 60-inch cyclotron, (furnishing 20 Mev deuterons and 40 Mev helium 
ions) in Crocker Laboratory on the campus, served as our mainstay for 
irradiations of our targets during the entire period. The new 184-inch 
cyclotron (furnishing 340 Mev protons, 180 Mev deuterons, and 360 Mev helium 
ions) became available in 1947 and the bevatron (6 Bev protons) in 1953. The 
heavy ion linear accelerator (HILAC), furnishing heavy ions up to neon with an 
energy of 10 Mev per nucleon and operated as a part of our Division, became 
avai lable in 1957. By 1958 we had- received approval for the construction on 
the hill of an 88-inch spiral ridge cyclotron (60 Mev deuterons, 120 Mev 
helium ions, and 60 Mev protons) at a cost of $5 million for operation by our 
Division. 

The interval 1946-1958 was a period when six new transuranium elements 
were synthesized and identified, i.e., discovered, by this research group 
(together with colleagues from other laboratories in some instances) 
--berkelium (atomic number 97) in 1949, californium (98) in 1950, einsteinium 
(99) in 1952, fermium (100) in 1953, mendelevium (101) in 1955, and nobelium 
(102) in 1958--an average of one every other year. In the 1950 1 s, a program 
of production by intensive neutron bombardment in high flux reactors of 
weighable amounts of elements up to fermium (100) was carried out which also 
led to the determination of the (n,r) and (n,fission) cross sections of 
numerous isotopes of these elements. 

Curium (96) was the first to be isoJated in weighable amount in 1947, 
berkelium (97) and californium (98), in 1958. During this decade the chemical 
properties of berkelium, californium, einsteinium, fermium and mendelevium, as 
well as astatine, were defined by using the tracer technique; macroscopic 
quantities of neptunium, plutonium, americium and curium were used for the 
production and determination of the properties, including crystal structures 
(via x-ray diffraction), of numerous compounds and metallic forms of these 
elements. Such work was also done with many of the rare earth elements. The 
involvement of Sf electrons in bond hydridization in the actinide elements was 
demonstrated in the early 1950s. The efficiency of separation of these 
elements by the ion exchange adsorption-elution method took a huge leap 
forward when ammonium alpha-hydroxy-isobutyrate was discovered in 1956 for use 
as an eluant. 

The bombardment in 1947 of a wide range of elements with 180 Mev deuterons 
and 360 Mev helium ions furnished by the newly operating 184-inch 
synchrocyclotron led to the first observation of nuclear reactions which we 
termed as "spallation" reactions. Also in 1947 such bombardment led to the 
observation of the nuclear fission reaction in elements well below the 
thorium-uranium re-gion, ranging from tantalum (73) to bismuth (83); it was 
shown that such high energy fission has a tendency to be symmetrical. The 
fission of medium weight elements such as copper with 60-70 Mev protons was 
demonstrated in 1950. Bombardment of thorium with 80-150 Mev deuterons and 

. 100-200 Mev helium ions in 1948 led to the observation of extensive 
radioactive decay chains collateral to the thorium (4n), neptunium (4n+l), 
uranium (4n+2), and actinium (4n+3) families. 

During 1948 and 1949 great advances were made in the alpha-decay 
systematics of the heavy elements--both in the relation between alpha particle 
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energy and mass number and atomic number and the relation between half-life 
and energy--which led to continued forefront advances in this field during the 
next decade. Data on alpha radioactivity accumulated in our laboratory had a 
strong influence on the development of the single, collective, and unified 
particle nuclear models. In 1949 alpha emitters in a neutron deficient rare 
earth region were first observed as a result of the bombardment of rare earths 
with 200 Mev protons in the 184-inch cyclotron. By 1951 substantial progress 
had been made in understanding the systematics of spontaneous fission, and by 
1954, the nuclear thermodynamics of the heaviest elements had been 
well-formulated. Evidence for an important nuclear subshel1 at N=152 was also 
recognized in 1954. Double coulomb excitation was discovered at the Hi1ac in 
1958 using oxygen ions on tungsten. 

About 25 radioactive isotopes of transp1utonium elements and more than 100 
isotopes throughout the rest of the elements were discovered during this 
period with the 60-inch cyclotron, along with a similar large number with the 
184-inch cyclotron. Nuclear spin assignments, by molecular beam methods, were 
made on about 45 radioactive isotopes produced by the 60-inch ~yc10tron. 

The mechanisms of nuclear reactions induced over a range of energies by 
protons, deuterons, and helium ions with targets throughout the periodic table 
were investigated. A systematic study of nuclear fission-spallation 
competition in the heaviest elements using deuterons and helium ions in the 
60-inch cyclotron was carried out beginning in the middle 1950's. The yields 
of nuclides formed as spallation and fission products by bombardments with 
340-Mev protons in the 184-inch cyclotron and 6-Bev protons in the bevatron 
were determined; such a program using heavy ions furnished by the HILAC was 
begun in 1957. 

During this entire period of time there was a substantial program in the 
field of radiation chemistry using deuterons and helium ions at the 60-inch 
cyclotron. 

Tables of Isotopes that became the standard reference source throughout 
the world were published in 1948, 1953, and 1958. 

In order to pursue our nuclear chemical research at the increased level 
that our results seemed to warrant, new facilities would be needed, both at 
the national and the local level. I wrote to AEC Chairman Lewis Strauss on 
October 24, 1957, about the need for a "ver~ high flux reactor" and a two-fold 
program to (1) irradiate PU 239 in a high flux production-type reactor to 
produce Cm244 and (2) irradiate the curium in the "very high flux reactor" 
to produce berkelium, californium and einsteinium in substantial quantities. 
This led to the national Transp1utonium Production Program. I testified in 
February 1958 at a hearing before the Joint Committee on Atomic Energy (JCAE) 
on the need for support of basic research and this led, through the help of 
California Congressman and JCAE member Craig Hosmer, to the authorization and 
funding for our new 88-inch cyclotron and our new chemistry building (Building 
70A). 

In 1950 Ernest Lawrence launched a new project at the site of the wartime 
air base in Livermore for which he brought in the California Research 
Corportation (a subsidiary of the Standard Oil Company of talifornia) as the 
operating contractor with the support1of the Atomic Energy Commission. A 
number of people from our Nuclear Chemistry Oivision accepted employment in 



this effort. The objective of the project was to build a large linear 
accelerator, with the camouflaged name of Materials Testing Reactor (MTA), for 
the acceleration of protons to bombard a target to yield copious quantities of 
neutrons. These neutrons were to irradiate uranium for the production of 
plutonium more efficiently than could be done with nuclear reactors. The 
plutonium would be chemically separated from the uranium and fission 
products. This rate of production was to be used to alleviate the perceived 
shortage of available uranium. However, it was soon apparent that the supply 
of uranium would be adequate to fuel the needed number of plutonium production 
nuclear reactors and thus this project was terminated. 

However, in 1952, a second nuclear weapons laboratory (a perceived needed 
competitor to the Los Alamos Laboratory) was established at this Livermore 
site upon the urging of Ernest Lawrence and Edward Teller. At the beginning 
we in the Nuclear Chemistry Division assumed the responsibility for the 
chemical work in this new laboratory. Many of our graduating Ph.D. chemists 
accepted employment there and other members of our Division and of the College 
of Chemistry on campus worked to insure the success of the new venture. At my 
suggestion Kenneth Street was soon placed in charge of the chemical program. 
At times the Livermore chemists attended the Thursday morning research 
meetings of our Chemistry Division. Gradually, the Livermore chemistry effort 
assumed a position of independence. 

I round out this summary by including some description of my personal life 
and some activities outside of the laboratory. 

In May 1946 my wife Helen and I returned to California by train from 
Chicago, where I spent the war years and a little more, working at the 
University of Chicago's Metallurgical Laboratory. (The immediately preceding 
four years, 1942-1946, are covered in the pre~eding four volumes of my 
journal.) We occupied a small rented house on Washington Avenue on the west 
side of the hill in Albany, where we were joined by my sister Jeanette who had 
offered to provide Helen with help in the care of our soon-due child. The 
·child" arrived very prematurely at the end of May (May 31) as twins, Paulette 
Jeanne and Peter Glenn, of which only Peter Glenn survived. 

About a year later we bought a relatively large, two-story house on 
Ellsworth Street in south Berkeley, which was immediately occupied by the four 
of us. Our daughter Lynne Annette arrived within a couple of months, on 
September 6 of 1947, and soon thereafter (October) Jeanette returned to 
Southern California where she was married on December 6, 1947 (and another 
marriage on June 3, 1957). Our second son, David Michael, was born on April 
22, 1949; in this case I performed the obstetrical services for Helen, who was 
unable to proceed beyond the front steps of our house before the birth took 
place. Also in 1949 we purchased a lot in Lafayette, and arranged with a 
contractor to build a one story, U-shaped, redwood house to our specifications 
(limited in size by our finances), which we occupied in July 1951. Our third 
son, Stephen Keith, was born the following month (August 14). With our 
financial situation augmented by my Nobel Prize, the following spring we added 
bedrooms to our Lafayette house. It was built largely during a two-month stay 
(May-July) of our family in Chicago, where I served as a visiting scientist at 
the Argonne National Laboratory. 

Our fourth son, John Eric (who was named after his great grandfather and 
uses the name Eric), was born on November 17, 1954. (I narrowly escaped 
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having also to deliver Eric at his birth.) We purchased the two empty lots 
adjoining our property on the south, which became our "field" upon which we 
laid out a baseball field and built a tennis court, for use by our kids and 
their friends. Soon thereafter, we joined with our neighbors to the north, 
the Isadore Perlmans and Albert Alexanders, to build, in the Perlmans ' back 
yard, a swimming pool for joint use by our three families. 

Helen and I hosted each year a cocktail party, first at our Berkeley home 
and backyard and then at our Lafayette home and patio. This was attended by 
members (and their spouses and some children) of our Nuclear Chemistry 
Division, a few other people from other groups of the Rad Lab, some members of 
the campus College of Chemistry and other campus departments, and the 
Livermore Lab. The number of attendees grew, and the total reached nearly 300 
toward the end of the 1950s. 

Near the end of 1946, President Harry Truman appointed me as a member of 
the nine-person General Advisory Committee (GAC) of the newly established and 
appointed Atomic Energy Commission (AEC). The initial members of the GAC were 
an awesome group--J. Robert Oppenheimer (who served as Chairman), Enrico 
Fermi, James B. Conant, Isidor I. Rabi, Lee A. Du Bridge, Cyril S. Smith, and 
industrialists Hood Worthington and Hartley Rowe. With such a membership the 
GAC exerted a tremendous influence on the initial Commissioners of the 
AEC~-David E. Lilienthal (Chairman), Lewis L. Strauss, Robert F. Bacher, 
Sumner T. Pike and W~lliam W. Waymack. The first meeting of the GAC was held 
in Washington on January 3, 1947, and we met on the average of every other 
month until the end of my term, August 1, 1950. We advised the AEC, in a very 
influential manner, on the rehabilitation of the Los Alamos Weapons Laboratory 
(which had become somewhat disorganized after the end of the war), the 
operation of the AEC facilities for the production of fissionable material, 
the diminishing role of secrecy in the operation of the AEC, the distribution 
of radioactive isotopes produced in the AEC facilities, the instigation of the 
AEC's marvelous program of support of basic research in u.S. universities and 
colleges, the operation of the national laboratories, the direction of the 
emerging civilian nuclear power program, the AEC organizational structure, and 
many other areas where we thought our advice, sought or unsought, would be 
helpful. 

An action that gained the most publicity was the recommendation, at a 
meeting in October 1949, which I missed due to a visit to Sweden, that the AEC 
not proceed with a high priority program to develop the hydrogen bomb. I had 
sent a letter to Oppenheimer saying that I had reluctantly come to the 
conclusion that the United States should proceed with such a program because 
it was certain that the Soviet Union would do so. The members of the GAC 
learned from President Harry Truman on January 31, 1950, of his decision that 
the United States should proceed with the development and production of the 
hydrogen bomb. 

I made five visits to Europe during this period of time. The first of 
these, which was also my first-ever visit to Europe, occurred in October and 
November 1949. I accepted an invitation from the Swedish Royal Academy of 
Sciences to visit Sweden to give a series of lectures on the transuranium 
elements in Stockholm, Goteborg, Lund, and Uppsala. On this occasion it was a 
great thrill for me to meet, for the first time, a number of my Swedish 
relatives, on both my mother's and my father's side, in such places as 
Stockholm, VasterKs and Kopparberg. I was particularly interested to meet my 
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mother's brother, Karl Adolfsson, and his family in Kopparberg, and he took me 
to visit my mother's childhood home in nearby Grangesberg, which she left at 
the age of 17 in 1904 to emigrate to Ishpeming, Michigan. My father was born 
in Ishpeming of parents born in Sweden. 

On the way home from Sweden I visited England to make a tour of a number 
of their nuclear laboratories and production facilities at the request of the 
AEC, which wanted my evaluation of their competence in order to decide whether 
it would be worthwhile for the United States to initiate a cooperative program 
with them; I gave a favorable report to the AEC after my return home. 

In December 1951, my wife Helen accompanied me on a trip to Stockholm, 
where I was awarded the Nobel Prize in Chemistry, together with Edwin M. 
McMillan for our investigations on the chemistry of the transuranium 
elements. Visiting Stockholm at the same time were Edwin and Elsie McMillan, 
and, also, Ernest and Molly Lawrence, in order that Ernest might give his 
Nobel Address, which he was prevented from doing when he won the Nobel Prize 
in Physics in 1939 during World War II. We three couples were an especially 
close group as Molly and Elsie are sisters and Helen served as Ernest's 
secretary from 1938 until 1942. The memorable events included the afternoon 
Nobel Ceremony in the Concert Hall on December 10th, the gala Nobel Banquet 
that evening in the Town Hall, the banquet, the following evening in the Royal 
Castle with the King and Queen, our three Nobel Lectures on December 12th, and 
the numerous receptions and dinners preceding the Nobel Ceremony. Also during 
this visit, preceding the Nobel Ceremony, the Lawrences and Seaborgs travelled 
by train to nearby Uppsala to see The Svedberg and his colleagues and to 
participate in the dedication of his newly completed cyclotron. Also during 
this visit I had the pleasure of crowning the Lucia Queen of Stockholm at the 
traditional Lucia ceremony in the Town Hall on December 13th. On the way home 
Helen and I stopped in Paris where I visited Madame Irene Joliot-Curie at the 
Institute of Radium, Marie and Pierre Curie's old laboratories, and Frederic 
Joliot at the nearby College de France. 

In September 1955, I attended the first International Conference on the 
Peaceful Uses of Atomic Energy, where I gave one of the Plenary Lectures. 
Here I was excited to meet for the first time and learn of the experimental 
results of a number of Soviet nuclear chemists and nuclear physicists, to meet 
Otto Hahn, the co-discoverer of nuclear fission, and to meet and talk to many 
other famous nuclear scientists. Ernest Lawrence became acquainted with many 
of these scientists at evening dinners, and one result of this was a visit of 
Otto Hahn, at our invitation, to the United States and Berkeley later that 
fall. Al Ghiorso, Stan Thompson, and I took an automobile tour of Switzerland 
during the middle weekend of the Conference. 

My fourth visit was to England in June 1956, to give the Centenary 
Lectures at the invitation of The Chemical Society in Liverpool and in London 
on the subject of the transuranium elements. It was a thrill to give the 
London lecture in Burlington House, in the same room where Michael Faraday 
gave his famous series of lectures. Also during this visit I visited the 
Harwell Research Establishment, England's outstanding nuclear research 
laboratory. 

My last visit to Europe during the period covered by this portion of my 
journal occurred in July 1957, when I accepted an invitation to attend and 
speak at the XVIth International Congress of Pure and Applied Chemistry and 
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the XIXth Conference of the International Union of Pure and Applied Chemistry 
in Paris. In order to take her mind off my father's death, which had occurred 
the previous February, I persuaded my 70-year-old mother to accompany me on a 
visit to Sweden, which I could conveniently visit before and after my visit to 
Paris. Soon after our arrival in Stockholm, I visited the Nobel Institute for 
Physics, which coincided with the news conference, in which I participated, at 
which the Swedish-British-American international team announced the discovery 
of the element with atomic number 102. (This was later shown to be wrong by 
our research team at the Radiation Laboratory in Berkeley.) We visited my 
mother's relatives in Stockholm, Kopparberg (her brother Karl Adolfsson) and 
the Dalarna district (where she was born, in Grangesberg), and also a cousin 
on the Seaborg side, Carl Tersmeden. I left my mother to continue her visits 
while I flew to Paris, where I gave my talk, "Recent Research on the Actinide 
Elements," attended a number of ceremonial functions and dinners, visited the 
Sac lay Laboratory of the French Atomic Energy Commission, and visited a number 
of my friends including my wartime French colleague, Bertrand Goldschmidt. I 
flew back to Stockholm, joined my mother, visited some more with my relatives, 
and returned with her to Stockholm in order to fly home. 

During this period I gave hundreds of talks at meetings of scientific 
societies such as the American Chemical Society and the American Physical 
Society, colleges, universities, etc. I was chosen to give a number of name 
lectures or series of lectures: the William Conger Morgan Memorial Lecture on 
the Transuranium Elements at UCLA in June 1946; the annual Harrison Howe 
Memorial Lecture of the Rochester Section of the American Chemical Society 
("Plutonium and Other Transuranium Elements") in November 1946; a "Frontiers 
in Chemistry" lecture at Western Reserve University ("The Transuranium 
Elements") in March 1947; the Twentieth Annual Faraday Lecture in Pasadena 
("New Elements and How to Make Them") in April 1947; t~e Nieuw1and Lectures at 
Notre Dame University ("The Transuranium Elements") in November 1947; the 
annual Sigma Xi Lecture at the AAAS meeting in Chicago ("The Eight New 
Synthetic Elements") in December 1947; the Foster Lectures at Buffalo 
University (five lectures on nuclear chemistry and our Berkeley research 
program) in April 1951; the Third Annual Phi Lambda Upsilon Lectures at Ohio 
State University (two lectures on the "Transuranium Elements") in March 1952; 
the William Pyle Philips Lecture at Haverford College ("The Transuranium 
Elements") in October 1953; the Sigma Xi Lecture at Berkeley ("The Present 
Status of the Transuranium Elements") in November 1953; the third annual 
Gilbert N. Lewis Memorial Lecture at Berkeley ("The Future Synthetic 
Elements") in October, 1956; the ninth annual E. C. Franklin Memorial Lecture 
at the University of Kansas ("Recent Research on the Transuranium Elements") 
in April 1951; the Silliman Lectures at Yale University (four lectures on "The 
Transuranium Elements") in April-May 1951; the first Joseph W. Kennedy 
Memorial Lecture at Washington University, St. Louis, ("The Future Synthetic 
Elements") in April 1958. 

I made appearances on numerous radio and television programs. Perhaps the 
most notable of these is the series of ten half-hour films on the chemical 
elements made by San Francisco educational television station KQED for the 
national Educational Television and Radio Center. This series was filmed in 
1956 in the "Cave Room" of the Radiation Laboratory, an underground section of 
our nuclear chemistry building (Building 70). This .series was shown 
nationwide on educational television stations beginning in 1957. The producer 
was Evans G. (Red) Valens; the chief writer was Daniel M. Wilkes; Radiation 
Laboratory chemist Bernard G. Harvey appeared with me as a co-host throughout, 
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and guest appearances were made by Melvin Calvin (explaining organic 
chemistry), Ernest O. Lawrence (his only filmed appearance showing him 
explaining his invention and the operation of the cyclotron), Emilio Segre 
(explaining his discovery in 1937 of the first synthetic element technetium, 
atomic number 43), Edwin M. McMillan (explaining his discovery in 1940 of the 
first transuranium element neptunium, atomic number 93), Albert Ghiorso and 
Stanley G. Thompson (recreating their discovery in 1955 of the element 
mendelevium, atomic number 101), and Otto Struve (describing the creation of 
the chemical elements in cosmic processes involving nuclear reactions). 

1 served as author, co-author Or co-editor of a number of books: in 1953, 
Volume One of Comprehensive Inorganic Chemistry with co-authors W. N. Lipscomb 
and P. R. O'Connor (one of my earlier graduate students), the first of an 
intended series edited by M. Cannon Sneed, J. Lewis Maynard and Robert C. 
Brasted; in 1949, the two-volume, The Transuranium Elements: Research Papers, 
with co-editors Joseph J. Katz and Winston M. Manning, Volume 14B of the 
Plutonium Project Record (PPR) of the National Nuclear Energy Series (NNES); 
in 1954, The Actinide Elements, with co-editor Joseph J. Katz, Volume 14A (a 
survey volume) of the PPR of the NNES; in 1957, The Chemistry of the Actinide 
Elements, with co-author Katz; in 1958, The Transuranium Elements, based on my 
four Silliman Lectures at Yale University in the spring of 1957; and also in 
1958, Elements of the Universe, with co-author Evans G. (Red) Valens, based on 
my ten half-hour educational television programs on the chemical elements 
filmed'in 1956 and first broadcast nationwide on educational television 
stations in 1957. ' 

At the end of 1952 and the beginning of 1953, I embarked on a new 
adventure, a result of my devotion to athletics. I had followed closely the 
triumph of the U.C. Berkeley baseball team in the College World Series in 
1947; watched with admiration Coach Lynn "Pappy" Waldorf's successful football 
teams in 1948, 1949, 1950 (three successive Rose Bowl teams) and attended the 
Rose Bowl games in Pasadena on January 2, 1950 and January 1, 1951. (I had 
missed the Rose Bowl game on January 1, 1949 because it was thought 
inadvisable for Helen to travel at that time due to her pregnancy.) Because 
he had learned that I was a regular attendee at U.C. Berkeley intercollegiate 
athletic contests, newly appointed Berkeley Chancellor Clark Kerr in the fall 
of 1952 asked me to serve as the Berkeley Faculty Athletic Representative. 
(Stanley Freeborn was leaving this post to become Chief Administrative Officer 
of the Davis Campus.) I accepted the offer, attended the next meeting of the 
Pacific Coast Intercollegiate Athletic Conference (PCIAC or simply PCC) with 
Freeborn in Pasadena in December 1952, and assumed my official duties the next 
month. My duties as Faculty Athletic Representative included supervising the 
academic aspects of the participation of student athletes in major and minor 
intercollegiate sports (ruling on student athletic eligibility, compliance 
with entrance requirements, conformance with the PCC Athletic Code, etc.), 
attendance as the Berkeley representative at the semiannual and special 
meetings of the PCC, attendance at the annual meetings of the National 
Collegiate Athletic Association (NCAA), and, fortunately, attendance at 
intercollegiate athletic contests. This brought Helen and me into a new 
social circle, which we enjoyed very much. It also brought me into close 
contact with Chancellor Kerr, which led, I believe, to my appointment as 
Chancellor in the summer of 1958 when he assumed the presidency of the 
University of California (my two and one-half years as Chancellor are covered 
in the next three volumes of my journal). 
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In 1956 I was appointed press ~pokesman for the PCC, which meant that I 
had the responsibility for conducting the press conferences following the 
sessions at the PCC meetings. These press conferences soon became exciting 
events (facing the most newspaper and radio reporters and TV cameramen that I 
had ever faced) when the cheating scandals erupted at several member 
institutions. Disclosure of illegal financial aid to athletes led to 
penalties and loss of eligibility of football players at USC, UCLA and the 
University of Washington and lesser penalties, for less serious violations, at 
U.C. Berkeley. This led to the withdrawal of USC, UCLA and Berkeley from the 
PCC in 1957, and the University of. Washington, in 1958. I then played a 
leading role in putting together in 1958 a new athletic association, the 
Athletic Association of Western Universities (AAWU), consisting of USC, UCLA, 
Berkeley and the University of Washington, soon to be joined by Stanford 
Un i vers ity. 

Throughout this period I received a number of honors: named one of 
HAmerica's Ten Outstanding Young Men of 1946 11 by the U.S. Chamber of Commerce 
in 1947, the American Chemical Society Award in Pure Chemistry in September 
1947, the John Ericsson Medal of the American Society of Swedish Engineers in 
february 1948, the Nichols Medal of the New York Section of the American 
Chemical Society in March 1948, the IIAlumnus of the Year ll Award from the 
University of California at Berkeley in 1948, my first honorary doctor's 
degree (D.Sc.) from the University of Denver in 1951, the Nobel Prize in 
Chemistry in December 1951, Honorary Membership in the American Institute of 
Chemists in September 1952, the Dickson Achievement Award, also IIAlumnus of 
the Year,lI from the UCLA Alumni Association in 1953, the John Scott Award and 
Medal of the City of Philadelphia in 1953, honorary doctor's degree (D.Sc.) 
from Gustavus Adolphus College in May 1954, honorary doctor's degree (O.Sc.) 
from Northwestern University in June 1954, the Perkin Medal of the Society of 
Chemical Industry in January 1957, honorary doctor's degree (LL.D.) at the 
University of Michigan in June 1958. 

I made my first major address on a non-scientific (i.e., sociological) 
subject on March 23, 1953--the Charter Day Address at the University of 
California, Riverside, on the subject, IIDawn of the Nuclear Age. 1I I worked 
hard on the preparation of this address, trying to make my first venture into 
this arena a success. (I had, however, made a number of talks on atomic power 
to lay audiences, including participation in President Robert Gordon Sproul's 
Alumni Tour throughout the state south of the Bay Area in February 1952.) I 
gave the Commencement Address at my alma mater, David Starr Jordan High School 
in the Watts district of Los Angeles, on June 19, 1953. 

My first college level Commencement Address was given at Gustavus Adolphus 
College on May 30. 1954. I also spoke to a lay audience upon my visit to my 
hometown of Ishpeming, Michigan, in July 1954, on the occasion of its 
Centennial Celebration. I presented the awards to the winners of the first 
San francisco Bay Area Science Fair in April 1955, and addressed the National 
Science Fair participants in Los Angeles in May 1957, on liThe Making of a 
Scientist. u One talk I gave that attracted wide attention was liThe Role of 
Basic Research," given to the jOint meeting of the Atomic Industrial Forum and 
the Stanford Research Institute in San Francisco in April of 1955. I made my 
first address to the Commonwealth Club in San Francisco in August 1957 on 
UAtomic Energy and You. 1I In 1957 and 1958 .1 spoke extensively on the problems 
of pre-college education, especially in the areas of science and mathematics. 
This included a rather pre-eminent talk on "Education in Our Age: Let's 
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Define the Problem" at the Conference on Science and Mathematics Education in 
the Public Schools at Sacramento in February 1958 and my Commencement Address, 
"Education Today" at San Francisco State College in June 1958. Another talk 
which attracted a good deal of attention, in April 1958, was entitled "Nuclear 
Power--Its Scientific Basis, Its Current Status, and Some Conclusions," which 
I gave at the Asilomar Conference on the International Atom sponsored by the 
World Affairs Council of Northern·California. 

These years marked a period of great scientific productivity and exciting 
landmarks in my personal life. 
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Sunday. May 19. 1946 

Helen and I arrived in Berkeley from Chicago this morning after 
travelling since early Friday evening on the streamliner, "City of San 
Francisco. 1I (I spent yesterday confined to our roomette with a migraine 
headache.) 1z Perlman and my sister Jeanette met 'and drove us to otir new 
home at 836 Washington Street in Albany, which we are renting from Sophia 
Ryan, a high school English teacher who delves in real estate. Miss Ryan 
also owns the house at 527 Colusa Avenue, Berkeley, in which the Perlmans 
are living. Through this connection with Miss Ryan, 1z located the house 
for us. Although it is rather small--a living room, a kitchen with a 
breakfast room, one bedroom, a bathroom, and a small sleeping 
porch--Helen and I decided that it is much better for us than t~e attic 
apartment that we had rented from Rebekah L. Young, a secretary in the 
Department of Physics. Jeanette will be living with us and will help 
take care of our baby, who is expected in early July. 

Jo Owen, a friend of Helen's from college days, and Lee Perlman came 
by in the afternoon to welcome us. Later we telephoned my parents and 
Helen's mother in Southern California t~ let them know that we arrived 
safely. 

Monday, May 20. 1946 

I drove to the campus in Jeanette's car (a 1939 Dodge sedan), which 
she will allow me to use until I can buy a car, a difficult t~ing to do 
these days. In Gilman Hall I checked in with Dean Wendell M. Latimer: I 
am ready to resume my academic position, professorial level, in the 
Department of Chemistry of the University of California. I greeted 
others in the College of Chemistry. I then went up the hill to the 
Radiation Laboratory to see Professor Ernest O. Lawrence (Director) and 
others. After checking in with the Personnel Department of the Radiation 
Laboratory (I am being paid $650/month for a forty-one hour week as 
Executive), I began my position as Head of the newly formed Nuclear 
Chemistry Division. In Building 4, the wartime Chemistry Building of the 
Radiation Laboratory, I became better acquainted with Mary E. Millard, 
who serves as my secretary. 

• """:"""-T 

Building 4 
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Several members of the Chicago group are already working in 
Berkeley. Isadore Perlman, Louis B. Werner, and Herman P. Robinson 
started on December 3; Leon O. (Tom) Morgan began on December 4; Paul R. 
O'Connor on January 2; Jerome J. Howland, Jr. (via Monsanto) on January 
2B; David H. Templeton on February 25; Edgar F. Westrum, Jr. on March 4; 
Robert H. Goeckermann and Larned B. Asprey on approximately April 1; 
Walter J. Blaede1, William J. Knox, Jr., and Lawrence B. Magnusson on 
April 15; Daniel R. Miller (via Oak Ridge) on approximately April 20; 
Ralph A. James on approximately May 1; Stanley G. Thompson on May 10; 
Burris B. Cunningham on May 13; and Theodore J. La Chape11e on May 16. 
[Albert Ghiorso is expected within a few days.] 

Many of these men will be working on their doctorates: James, 
Morgan, O'Connor, La Chapel1e, Thompson, Miller, and Magnusson with me; 
Goeckermann, Knox, Werner, Templeton, and Manfred Lindner (via Hanford, 
and already in graduate sChool with a teaching assistantship) with 
Perlman (newly appointed as a Research Associate Professor of Chemistry); 
LeRoy Eyring (already in graduate school) and Asprey wjth Cunningham 
(newly appointed as a Research Assistant Professor of Chemistry). Other 

. staff members who did not come with us from Chicago include: Dorothy 
Bockhop, Norman W. Gregory (who will leave in the fall), Thomas E. Hicks 
(hired May 7, 1946), Eugene H. Huffman (in charge of an analytical 
chemistry group), Robert C. Lilly, George E. MacWood (who is leaving soon 
to go to Ohio State), Mary E. Millard (secretary, hired December 7, 
1945), Charles H. Prescott, Jr., and Fred L. Reynolds. Amos S. Newton, 
who worked at the Ames Laboratory in Iowa during the war, is here on 
assignment' from the Eastman Kodak Company. Robert E. Connick and Leo 
Brewer, who worked in Berkeley on the Plutonium Project during the war, 
now hold faculty positions in the Chemistry Department, and have offices 
and laboratories in Gilman Hall. Although not members of our group, 
they, along with their graduate students (Le Roy A. Bromley, Paul W. 
Gilles, Edward L. King, William H. McVey, et al.), will attend our group 
meetings. 

Helen did some shopping. Mrs. Wallace M. Webb, a neighbor across the 
street, stopped in to welcome her with a bouquet of flowers. 

Tuesday. May 21, 1946 

This morning I presided at a meeting of the chemistry group, attended 
by Asprey, B1aede1, Bromley, Connick, Cunningham, Eyring, Gilles, 
Goeckermann, Howland~ Huffman, James, Knox, La Chapelle, Lindner, 
Magnusson, Miller, Morgan, Newton, O'Connor, Perlman, Reynolds, Robinson, 
Templeton, S. Thompson, Werner, and Westrum. I talked mainly about the 
future research program of the group. Those who are graduate students 
will begin work on their thesis problems. We plan to try to make some 
pure curium so that we can study its properties, and we will try to 
develop a separation procedure in order to study the general chemical 
properties of americium and curium. Attempts will be made to make 
transcurium elements by the reaction of helium ions on Am241. In 
addition, we have two samples (2 and 4 mg) of Am241 in the Hanford pile 
for bombardments. Later we plan to attempt bombardments with heavier 
particles, such as carbon ions. We want to extend the study of the dry 
chemistry and metallurgy of protactinium and neptunium. B1aede1 may 
study the hydrolysis of plutonium. Westrum and Eyring will work on the· 
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metallurgy of amerlClum, protactinium, and neptunium. Ghiorso will 
continue his work on slow neutron fissionability. We want someone to 
study the chemical properties of the rare earths, in particular the 
oxidation states of such elements as praseodymium, neodymium, and 
terbium. The new accelerators will enable us to look for new types of 
reactions and radioactivities; of particular interest will be the 
possible splitting of lighter elements. We also still have several 
problems in the heavy region to be solved. Perlman mentioned that 
another problem is light mass isotopes that would be formed by bombarding 
T1203 with high energy deuterons and helium ions when these become 
available in the l84-inch cyclotron. Perlman also talked about changes 
in the working space--near1y everything not requiring good shielding or 
good hoods will have to be done in the big laboratory upstairs. 

* * * * * 
In the mail awaiting me upon my arrival in Berkeley yesterday, I 

found a notice from the Graduate Division stating that I, along with F. 
A. Jenkins, R. B. Brode, L. W. Alvarez, and E. D. Kane, form the 
committee in charge of Edward Joseph Lofgren's research, dissertation, 
and final examination. This notice was dated May 3, 1946. I also had a 
letter from M. W. Welch of the W. M. Welch Manufacturing Company, which· 
confirmed our arrangements for the publication of a chart of isotopes. 
Stewart S. Kurtz, Jr., wrote that he is sorry that I will be unable to 
stay for the Gibson Island dinner but he is happy that I can come at 
all. Other mail was received from Donald A. McPherson of John Wiley & 
Sons who, along with Brad Wiley, has discussed the possibility of my 
writing a book for them to publish; and from Alexander Silverman of the 
University of Pittsburgh, ·who asked for information on new elements that· 
might be included on a periodic table. Robert Campbell of Life magazine 
sent me a copy of the layout and text of the article, "Plutonium 
Laboratory," scheduled for publication in Life; this is a story of the 
work of our group at the Metallurgical Laboratory and includes 
photographs taken there. 

The Research Conference Meeting, which was held on Tuesday afternoon 
in prewar days, is now held at 7:30 p.m. on Tuesday evenings in Room 102, 
Gilman Hall. Tonight's meeting, conducted by Dean Latimer, had the same 
format as before--a student reporting on a paper in the literature and a 
staff member reporting on his own research--but lacked the flavor and 
spice of the old prewar meetings presided over by Professor Lewis. 

Helen had tea at Glatha (Mrs. Wendell M.) Latimer's home at 810 
Euclid Avenue. 

Wednesday. May 22. 1946 

I made the rounds of the laboratories in Building 4 to bring myself 
up to date on the progress of the research of the various men. 

I read a copy of the following telegram sent out today by Albert 
Einstein to prominent Americans who have supported progressive causes: 

OUR WORLD FACES CRISIS AS YET UNPERCEIVED BY THOSE POSSESSING POWER 
TO MAKE GREAT DECISIONS FOR GOOD OR EVIL. THE UNLEASHED POWER OF THE 
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ATOM HAS CHANGED EVERYTHING SAVE OUR MODES OF THINKING AND WE THUS 
DRIFT TOWARD UNPARALLELED CATASTROPHE. WE SCIENTISTS WHO RELEASED 
THIS IMMENSE POWER HAVE OVERWHELMING RESPONSIBILITY IN THIS WORLD 
LIFE AND DEATH STRUGGLE TO HARNESS ATOM FOR BENEFIT OF MANKIND AND 
NOT FOR HUMANITY'S DESTRUCTION. BETHE, CONDON, SZILARD, UREY AND 
FEDERATION OF AMERICAN SCIENTISTS JOIN ME IN THIS APPEAL. WE BEG YOU 
TO SUPPORT OUR EFFORTS TO BRING REALIZATION TO AMERICA THAT MANKIND'S~ 
DESTINY IS BEING DECIDED TODAY NOW THIS MOMENT. WE NEED TWO HUNDRED 
THOUSAND DOLLARS AT ONCE FOR NATIONWIDE CAMPAIGN TO LET THE PEOPLE 
KNOW THAT NEW TYPE OF THINKING ESSENTIAL IF MANKIND IS TO SURVIVE AND 
MOVE TOWARD HIGHER LEVELS. THIS APPEAL SENT YOU.ONLY AFTER LONG 
CONSIDERATION IMMENSE CRISIS WE FACE. URGENTLY REQUEST YOU SEND 
IMMEDIATE CHECK TO ME AS CHAIRMAN, EMERGENCY COMMITTEE OF ATOMIC 
SCIENTISTS, PRINCETON, NEW JERSEY. WE ASK YOU HELP IN THIS FATEFUL 
MOMENT AS SIGN THAT WE SCIENTISTS ARE NOT ALONE. 

Helen went shopping in downtown Oakland; her friend Jo Owen visited 
with her in the afternoon. 

Thursday. May 23. 1946 

I stopped in First Aid (near 184-inch cyclotron) for lab tests (blood 
count and urinalysis), preparatory to my re-entry physical examination. 

After talking with the fellows in the various laboratories about 
their research, I accepted the May 14 invitation from Ernest Grunwald, 
President of Alpha Kappa Chapter of Phi Lambda Upsilon at UCLA, to 
deliver the Morgan Memorial Lecture on June 5. In my letter to him I 
included a draft copy of "The Heavy Elements" and suggested other 
material that he might use for public.ity. 

Helen and I had dinner at the home of Leonard and Dagmar Dreher, who 
live at 140 San Carlos St. in El Cerrito. [Leonard was a fellow 
chemistry major at UCLA and worked in my group at the Met Lab; I also 
knew Dagmar (Lundgren) at UCLA.] 

Friday, May 24. 1946 

A report is being issued in Chicago today (addressed to Farrington 
Daniels) by A. Ghiorso, W. M. Manning, and G. T. Seaborg. It describes 
the slow neutron fissionability of heavy nuclei of the odd-odd type. The 
neutron source was the thermal column of the Argonne heavy water pile. 
Protactinium-230, prepared in the Berkeley GO-inch cyclotron, was found 
to undergo fission with slow neutrons with a cross section of about 
18,000 barns. Incomplete experiments have yielded preliminary values of 
700 barns for the fission cross section of Pa 232 and 1000-500 barns for 
Np238, also prepared in the GO-inch cyclotron. 

I returned to Robert Campbell (Life magazine) the material that he 
recently sent me. along with comments and corrections, and with the 
suggestions of Stan Thompson. Burris Cunningham, and others. I added the 
comment of Dean Latimer and Daniel M. Wilkes, newswriter from the 
University of California Office of Public Information. who suggested that 
recognition should be made that many of the men mentioned in the article 
are now members of the University of California plutonium laboratory. 
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I had my re-entry physical examination today, given me by the Rad Lab 
physician, Anton H. Schaefer, which I passed--my lab tests were ok; 
however, I was found to weigh only 132 pounds (considerably underweight), 
a consequence, I suppose, of my hectic schedule over the past several 
years at the Metallurgical Laboratory. My blood pressure was also quite 
10w--90/62. 

Helen spent part of the afternoon with Genevieve (Gen) Calvin; then 
she and I, along with the Francis Jenkinses, had dinner at the Calvin 
home, at 1431 LeRoy Ave., with Melvin and Gen. [Francis Jenkins, whom 
Helen and I knew before the war, is a professor in the Department of 
Physics; I have known Melvin since 1937, and Helen and I have known Gen 
since the Calvins were married in 1942.] 

Saturday. May 25. 1946 

I spent the morning in my Radiation Laboratory office and 
laboratories. 

John Lewellen of the "Quiz Kids" wrote, in a letter dated May 23, 
about how pleased everyone is with our "atomic" phonograph record. 
Lewellen suggests, if I am willing, that I make another (a second) record" 
when I visit Chicago in June. Lewellen mentioned that we had a couple of 
boners on the first record. 

A telegram arrived from W. A. Higinbotham (Chairman, Federation of 
American Scientists), reading: 

MOST IMPORTANT PHASE OF OUR WORK IS NOW POLITICAL EDUCATION CARRIED 
ON PRIMARILY THROUGH THE NATIONAL COMMITTEE ON ATOMIC INFORMATION, 
WOULD APPRECIATE YOUR ASSISTANCE TO RAISE FUNDS FOR THIS VITAL 
ACTIVITY IN RESPONSE TO TELEGRAM FROM EINSTEIN. 

I spent the afternoon at home with Helen and Jeanette. 

Sunday. May 26. 1946 

After a casual Sunday morning, Helen, Jeanette, and I took a drive to 
Pleasanton. 

Monday. May 27. 1946 

Much of my day was taken up with reading and answering my mail, by 
dictating to Mary Millard. I received a May 18 letter, forwarded from 
Chicago, from Inez L. Magill, thanking me for information about John H. 
Lawrence's work in leukemia. John W. Tietz (from De Witt Clinton High 
School, Bronx) thanked me for the reprint I sent him. Nell A. Parkinson 
of Chemical and Engineering News wrote, in a letter dated May 21, that 
she is sending me a copy of the State Department Board of Consultants' 
"Report on the International Control of Atomic Energy" for review. To 
Professor Alexander Silverman who asked for information for use in a 
periodic table, I explained that the information on elements 43, 61, 85, 
and 87 of the type to be used in a periodic table is lacking at the 
present time--I did give him the half-lives of the longest-lived 
isotopes. 
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John Herman Ross of St. Louis, Missouri, in a letter dated May 19, 
asked some thoughtful questions about the properties of neptunium, 
plutonium, americium, and curium. Although I replied that all that the 
military has permitted to be said has appeared in C & E News and the 
Smyth Report, I enclosed a reprint of my article "The Chemical and 
Radioactive Properties of the Heavy Elements," from the December 10, 1945 
issue of C & E News. 

I also answered a May 8 letter from Or. Adrian Ziegler of New York, 
saying that I believe it will be possible to prepare more elements than 
the 96 now known. I included the names and symbols for the transuranium 
elements. -

I sent Professor Frank' A. Long (a friend from graduate school days) 
at Cornell Uni vers i ty in Ithaca, New York, the names of Or-. Raymond 
Stoughton and Dr. Norman R. Davidson as possible radiochemists for a 
position he has available at Cornell. Finally, I wrote to Ruth Rogers in 
Chicago (my last secretary at the Met Lab), asking her for a copy of the 
letter of recommendation I wrote for Or. N. R. Davidson, as well as 
asking about the transfer of the laboratory notebooks of our people who 
have moved to Berkeley from Chicago. 

This afternoon Helen had an appointment with Or. Herbert Traut, an 
obstetrician at U.C. Hospital in San Francisco. Or. Traut was highly 
recommended by Or. E. M. Davis, Helen's obstetrician at the University of 
Chicago Lying-In Hospital. We took his suggestion despite the 
inconvenient distance to Traut's office. 

Esther Wells, a cousin of my mother, and her son Lawrence Risem 
visited us during the evening. 

I presided at the group meeting beginning at 8:58 a.m. In attendance 
were Blaedel, Connick, Cunningham, Eyring, Goeckermann, Howland, James, 
Knox, La Chapelle, Lindner, Magnusson, Miller, Newton, Perlman, Robinson, 
Templeton, S. Thompson, Werner, and Westrum. I made some general 
announcements, including the fact the Joe Hamilton would like to know how 
much longer to bombard the U238 target (now has 300 pah) and what other 
bombardments we want for the next six months. Suggestions were: Am241 
plus helium ions; plutonium plus deuterons to settle the situation 
regarding Am240 and Am239 ; U233 plus deuterons to prepare Np234 for 
fission measurements; protactinium plus deuterons to confirm the 
formation of U229 by a d.4n reaction; and plutonium plus helium ions to 
prepare Cm240 and Cm 241 to t~st their fissionability. Reports today 
included Templeton's description of Lofgren's results on the proton 
bombardment of enriched Pb 208 ; Werner announced that, as a result of his 
recent e~periments. he has concluded that TTA shows very little promise 
as a reagent for the separation of 95 and 96; Knox reported cross 
sections for some products produced from U235 plus helium ion 

. bombardment; and Blaedel described his method of analysis of pulse 
analyzer curves. 

* * * * * 
My review of Henry D. Smyth's Atomic Energy for Military Purposes was 

mailed to Nell A. Parkinson of C & E NeWs. I said in part, 
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As a description of the physics of the atomic bomb development, this 
report must be rated as an excellent, even brilliant, account. 
However, if it was intended as a complete account of all the 
scientific development in this enterprise, it must be recorded that 
it falls short of this objective and, in particular, the description 
of the role which chemistry played is far from adequate. 

I answered John Lewellen's letter of May 23, saying that I am willing 
to try another recording session when I am in Chicago. I mentioned that 
my only free time will be the afternoon on June 14. 

Also, I received a thank-you note, dated May 25, from L. Reed 
Brantley (a UCLA friend) of Occidental College in Los Angeles, thanking 
me for the material I sent for a talk he will make on atomic energy. 

Don Cooksey, Associate Director of the Radiation Laboratory, 
requested, at my urging, in a memorandum to the Office of the Area 
Engineer, that I be maintained on the personnel list of the Metallurgical 
Laboratory to receive, here in Berkeley, the same reports that I received 
in Chicago. 

A1 Gh1orso has arrived in Berkeley and was placed on our payroll 
today. 

Helen's friend, Jo OWen, spent the evening with her while I attended .,
the Chemistry Department's weekly Research Conference meeting. 

Wednesday. May 29. 1946 

After talking with some of the fellows, I replied to a May 21 letter 
from Edwin O. Wiig at the University of Rochester, saying that Monday, 
November 18, 1946, is satisfactory as a date for my Harrison Howe 
Lecture. To Donald A. McPherson of John Wiley and Sons, I suggested that 
he contact me at the Windermere East Hotel in Chicago between June 13 and 
June 22. I also dropped a note to Saul Winstein, asking that he arrange 
for someone to pick me up at my South Gate address (9237 San Antonio 
Avenue) on June 5 (date of Morgan lecture) for I have a fair-sized box of 
slides to carry. 

I declined a recent invitation from Prof. Dr. R. De1aby to attend a 
meeting of the Union Internationa1e de Chimie on the 24th to 27th of July 
in London. 

Margaret M. Lamm began working as a clerk ($165/month) for our group 
today. 

MUC-WMM-3, dated May 20, arrived from Donald C. Stewart at the 
Metallurgical Laboratory. Addressed to me, this is a report by L. B. 
Asprey and D. C. Stewart, summarizing the carrying and solvent extraction 
experiments (tracer scale) with americium that were carried out during 
the winter of 1945-46 in Chicago. 

Mary Millard, our secretary, wrote to Ruth Rogers to request a copy 
of the press release that I worked on for the Lilienthal Board. She 
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mentioned that she has not yet found the outline of Volume 14A. 

Thursday, May 30, 1946--Memorial Day 

Since this was a holiday, Helen, Jeanette, and I drove north to look 
over additional golf courses on which I might play. The local courses 
include Mira Vista Country Club, Tilden Regional Park, and Contra Costa 
Golf Club. Although we drove as far as the Sonoma Golf Course, we found 
few additional suitable courses. By the time we returned home Helen felt 
rather ill. She tried to go to bed early. but an upset stomach kept her 
up. 

Friday, May 31, 1946 

Helen's condition did not improve during the evening; by 1 a.m. this 
morning, we concluded that she was in premature labor. I reached Dr. 
Traut at 1:30 a.m. at his home in San Francisco. but, to my dismay, he 
showed little interest in our problem. Helen remembered that Genevieve 
Calvin's obstetrician was Dr. Josephine E. Borson, whom I managed to 
phone at about 2 a.m. I somewhat frantically introduced myself, 
described the situation. and pleaded with her to serve as Helen's 
obstetrician. Dr. Borson arranged for an ambulance to pick up Helen and 
me and take us to Alta Bates Hospital. Helen soon went into the delivery 
room while I waited nervously in the waiting room. At about 4 a.m. the 
nurse came by to show me my very small (3 pounds, 7 ounces) daughter, who 
was then taken to the nursery to be placed in an incubator. I noticed 
continued activity near the delivery room, and soon I was shown my little 
son (4 pounds, 7 ounces, born at 4:14 a.m.>, who was also taken to an 

"incubator in the nursery. Dr. Borson, who thought I looked overly 
excited, gave me some sleeping pills and sent me home with Jeanette, who 
had driven to the hospital in the meantime, with orders to go to bed. 
Later I got up and drove back to the hospital to ~ee Helen and the twins. 

I then went to my Rad Lab office and found a confirmatory letter, 
dated May 25, to last Saturday's telegram from W. A. Higinbotham 
requesting my support for the "Emergency Committee of Atomic 
Scientists." I also heard from Ruth Rogers, who wrote that the personnel 
folders were mailed on May 27 and that the laboratory notebooks were also 
sent. Ruth also said that she has arranged for a roomette for me on the 
Broadway Limited to New York on September 21. Ruth reported that Winston 
Manning has finally had his reservations confirmed for his trip to 
Berkeley next week. In another letter, dated May 30, Ruth said that she 
would mail two copies of A-33 ("Properties of 94 23911 ) on May 31. She 
also commented on the status of other items I have requested. 
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Saturday, June 1, 1946 

When I arrived on campus this morning, I met Professor Giauque and 
learned that the news of our twins has already gotten around the 
Chem~stry Department. 

At the Radiation Laboratory I found a letter from a John M. Novak of 
Vallejo, who is concerned that an explosion of an atomic bomb on the 
surface of the ocean will continue until all of the hydrogen in th~ ocean 
will change to helium and all the nitrogen in the atmosphere will change 
to carbon. He concluded with "This is not a request for information but 
merely for assurance that you fellows know what you are doing." 

Roy C. Thompson, Jr., a Ph.D. from our Chicago group, arrived and 
began working today. 

Amasa S. Bishop called me today and asked that I serve as a sponsor 
for the "Committee for Foreign Correspondence" (sponsored by the 
Federation of American Scientists). Its purpose is to stimulate the 
establishment of direct contact by mail between scientists in this 
country and those in other parts of the world, to convince foreign 
scientists of our strong desire to work toward world peace and 
cooperation, and of our determination to avoid an atomic armament race. 
I asked Bishop if Dr. Oppenheimer was a sponsor, and he said he would let 
me know. 

I visited Helen at Alta Bates Hospital and met Miss Boynton, the 
nurse in charge of the nursery. Helen showed me the gardenias that the 
Cookseys sent her and a bouquet that she recei~ed from the Calvins. 

Sunday. June 2, 1946 

I worked on the manuscript of my talk "The Transuranium Elements," to 
be given on June 21 at the Chicago meeting of the American Physical 
Society. This must be declassified before it can be published. 

Helen and I decided, during my visit with her today, that we shall 
name the twins Paulette and Peter. Jo Owen, Helen's friend, visited her 
during the evening and brought a bouquet of sweet peas and roses. 

Monday, June 3, 1946 

I was assured, when I called the hospital as I do every morning, that 
the twins are doing fine. 

Winston M. Manning is visiting our laboratory today and tomorrow. 
His trip was delayed because of difficulties with reservations. 

Mary Millard received another letter from Ruth Rogers about the 
materials she is sending us. Ruth said to Mary, "When this tornado 
finally blows over, you and I should get together in some central spot 
where we can tear our hair and scream in unison." Ruth also asked about 
the reprinting of the "Table of Isotopes," for Miss Young (Hoylande D.) 
has been unable to find the plates. 
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Ernest Grunwald sent me a letter, which I received today, describing 
the final arrangements for the Morgan Lecture . 

. Later I visited Helen at Alta Bates Hospital. 

Tuesday, June 4. 1946 

Winston Manning, who is visiting from Chicago, attended our meeting 
this morning, over which I presided as usual. Others in attendance were 
Asprey, Blaedel, Bockhop, Connick, Cunningham, Eyring, Ghiorso, 
Goeckermann, Howland, Huffman, James, King, Knox, La Chapelle, Lindner, 
McVey, Miller, Morgan, Newton, O'Connor, Perlman, Templeton, R. Thompson, 
S. Thompson, Werner, and Westrum. Manning briefly outlined plans for the 
Metallurgical Laboratory, which will be known as the Argonne N~tional 
Laboratory after July 1. Templeton spoke on the most recent bombardment 
of Pb 206 with helium ions. Werner reported on the americium work and his 
efforts to oxidize americium. There was also a discussion about the 
results of Cunningham and Asprey in which americium was apparently 
oxidized and then rapidly reduced. 

* * * * .* 

I received the royalty agreement form for the periodic table from M. 
W. Welch, of the W. M. Welch Manufacturing Co., to look over and sign. 

A letter arrived from Sidney W. Fox (a classmate from UCLA), who is 
at Iowa State College, asking to whom he might write about procuring 
a-day radioiodine. Perlman agreed to answer the letter. 
I read a June 1 telegram from Bob Campbell of Life magazine. Campbell 
has finally been successful in havi~g the text and photos of his article 
approved for publication, although it was necessary to blur the chart of 
isotopes to illegibility before General Leslie Groves agreed. 

In other correspondence, I wrote to Steve (Stephen) Lawroski, a 
former member of our Chemistry Section C-I at the Met Lab and now at 
Standard Oil of New Jersey, to tell him that we are in California, and to 
ask if he is still planning to spend some time here this summer on our 
golf courses~ I also announced the birth of our twins. 

I then wrote a letter of recommendation to Professor Linus Pauling at 
Cal Tech for Norman R. Davidson. To Nell A. Parkinson of C & E News, I 
sent my review (following) of "A Report on the International Control of 
Atomic Energy," prepared for the Secretary of State's Committee on Atomic 
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A Report on the International 

Control of Atomio EnergI 

This report was prepared tor the Seoret~ry of State's 

Committee on Atomic Energy, the" Aoheson Committee", by a 

Board ot Consultants consisting ot: I'Ir. David E. Lllienthal, 

Chairman of the Tennesaee Valley Authority, who acted as 

Chairman ot the consulting Board; Mr. Chester I. Barnard, 

Presi~ent ot the New Jersey Bell Telephone Company; Dr. J. 

Robert Oppenheimer, of the University ot California and the 

California Institute cf Technology; Dr. Charlea Allen Thomas, 

Vice President and Technical Director, l'Ionsanto Chemical 

Coa:pany; and Hr. Harry A. ianne, Vice-President in Charge of 

Engineering Po~_icy, (jeneral Eleotric Company. 

In the words of the Board this disoussion of the inter

n&t10nsl cor-trol of st~!c energy is submitted to the De~rt

ment of State "Dot aa a final plan, U..1t as a place to begin, 

e toundat ion on 1Ih ieb to build." 

The proposal oontemplates an international agency con

duoting all intrinsioally dangerous operations in the nuclear 

field, with indiVidual netiona and their oitizens free to 

conduct, under license anc a minimum of inspection, all non

dangerous, or aafe, operat1 ons. • Dangerous" and "safe" 

operations are carefully defined in terms of the applicability 

or Don-applioability of the operations toward bomb production. 

The international agenoy, rererre~ to as Atomio Development 

AuthorIty, ADA, would have authorIty to own and lease pro~erty 

and to carry on mining, manutacturin;, research, licensing, 

inspecting, selling, or any other necessary operations. As 

much freedorr. as possible wOllld be -lett to nati onal and private 
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researoh and other aotivity in the atomic energy field. The 

authors envisage an advanced research organization within the 

ADA and rightly believe that the presence ot competent research 

workers engaged in a positive research progralT would make 

inspeot! on a lIlore .certain and leas laborious process. 

The plan recommends a multipl1c1tIoraafeguardswhloh· 

woul~ render evasion or violation of international control 

difricult. These safe:uards include complete control of 

raw materials, and of the production of fissionable materials, 

der-felt·tring of dangerous lIII1terials, inspection of key plants and 

internp.tlonal exchange of information on scientifio ann tech

nical activities. "orth noting is the tact that the plan does 

not, and could not, depen" on denaturing alone, as some of 

the earlier popular interpretations implied. 

Tn. asaeseins the feasibIl1ty ot the proposals, one should 

plec'3 :reat weight on the tact that the plan wasr!re.w:1 up by 

men or diverse professIonal backeroun0, all leaders In their 

respect1ve. pursuits: Volblic administre.t~on, acader"ic sc1ence, 

industrial 8cience, and business and technical administration. 

The reviewer ptrongly recommends this report for study by 

botr technical p~ople and the publIc in general. 
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Energy. To John E. Pfeiffer, Science Director of CBS, I wrote to say 
that I am unable to send any more material to him covering my Gibson 
Island talk later this month. 

I read a letter from A. S. Bishop. He said that Oppenheimer has 
agreed to be a sponsor of the IICommittee for Foreign Correspondents,lI and 
will be present at a press conference on June 17, 1946. Other sponsors 
include Professors Raymond T. Birge, Joel H. Hildebrand, Paul H.' 
Kirkpatrick, James P. McBaine, Otto Stern, Francis A. Jenkins, and Jerzy 
Neyman. I told Mary to call Bishop at his extension (316) in the Physics 
Department and say that I will be a sponsor. 

At 2:00 p.m. I attended the final examination of Edward J. Lofgren in 
Room 222, LeConte Hall. Lofgren passed his examination. 

I went by the hospital to see Helen, who is doing fine. Since I am 
still concerned about the twins because they are so tiny, Helen and I 
talked with Alice Sedey, a nurse in the premature baby section of the 
nursery, who is giving special attention to Peter and Paulette. Helen 
pointed out the roses that Dag Dreher brought in this afternoon. 

Later I took the night train to Los Angeles. 

Wednesday. June 5. 1946 

I spent much of the day with my parents in South Gate. At about 3:30 
p.m. I was picked up at my parents' home and taken to the UCLA campus 
where I visited some of my acquaintances. In the evening I delivered the 
William Conger Morgan Lecture (Room 100, Education Building), which was 
sponsored by Phi Lambda Upsilon. The dinner preceding the lecture began 
at 6 p.m. and was held in the Green Room at the Albert Sheetz restaurant, 
973 Westwood Blvd. My talk was entitled IIAtomic Energy and the 
Transuranium Elements. 1I 

[In Berkeley, Helen came home from the hospital (by ambulance at Dr. 
Borson's insistence).] 

Thursday. June 6. 1946 

I returned to Berkeley from Los Angeles. Before going to the lab, I 
stopped at home to see Helen. I gave her the fruit, candy, and card that 
my parents sent. Helen reported that the hospital says that the twins 
are doing fine. 

At the office 1 found a note from Ruth Rogers, who described the 
p"rocedure to go through when I visit Chicago later this month. Ruth said 
that she hopes everything is going well with the newly-discovered 
particles and their parents. 

A telegram arrived from John Lewellen asking whether he can buy, for 
his Club Productions brochure, a number of photographs that appeared in 
the May issue of Fortune magazine. 

There was a general meeting of all project chemists in Room 102, 
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Gilman Hall at 4:1S p.m. Connick, who is coordinating these meetings. 
plans to have three or four speakers presenting more or less finished 
work. He will try to inform the speakers several days before the meeting. 

Jo Owen spent part of the morning with Helen. 

Friday. June 7, 1946 

A letter arrived from Donald A. McPherson (John Wiley & Sons) in 
which he said that he also will be staying at the Windermere East on the 
nights of June 20 and 21 and that he will get in touch with me. 

I replied to John Novak to assure him that there is no danger from 
the type of nuclear reaction he described. 

Iz Perlman wrote a memorandum to Or. J. G. Hamilton, requesting the 
following bombardments on the 60-inch cyclotron for the month of June: Pu 
+ deuterons, SO pah (for Berkeley); U233 + deuterons, SO pah (for 
Berkeley and Chicago); Pa 231 + deuterons. 100 pah (for Berkeley and 
Chicago); Pb 204 + deuterons, S pah (for Berkeley). 

In a letter to Richard Hamer. Ottawa, Ontario, Canada, I explained 
that, because of space limitations. we cannot accept applications for the 
admission of more scientists to our laboratory. 

I went by the hospital and saw the twins. Paulette doesn't seem to be 
progressing as we~l as Peter. 

Saturday, June 8, 1946 

When I checked with Alta Bates Hospital this morning, I was again 
assured that both twins are doing well. 

After talking with some of the fellows. I took care of some 
correspondence. Leo Brewer. Corresponding Secretary of the Northern 
California Association of Scientists, asked in a letter of June 3 that I 
serve in an advisory capacity to this group. Today I accepted the 
invitation provided that I will not be called upon to partake in formal 
committee meetings. 

I also answered a letter from Or. Wflliam F. Meggers, National Bureau 
of Standards. dated May 31. I said that elements 43,61, 8S. and 87 have 
not yet been named and that; if we use the definition that the 
longest-lived isotope should represent the atomic weight. we have the 
following: 4399~ 61 147 , 8S 211 , and 87 223 • 

In addition, I wrote a letter of recommendation for Lyle H. Jensen to 
Mr. J. J. Coleman of the Burgess Battery Company in Freeport, Illinois. 
Jensen was a member of my Section C-I at the Met Lab. 

·Morgan prepared a summary of our May 60-inch cyclotron bombardments. 

Stan Thompson and I played nine holes of golf in the afternoon at 
Mira Vista Country Club with Bill Knox (WJK-66. SGT-S2. GTS-SO). Mira 
Vista is a private. club, located at the~end of Cutting Boulevard in the 
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E1 Cerrito hills. Since we can play here on a daily fee basis, we shall 
probably play here frequently. 

Sunday. June 9. 1946 

I worked for a while on the manuscript for my talk "The Transuranium 
Elements" for the Chicago APS meeting. 

Helen and I have had the following announcement printed to inform our 
friends of the birth of our twins: 

MR. and MRS. GLENN T. SEABORG 

Announce the production of 

PAULETTE 

JEANNE 

3 Las •• 1 oz. 
3:56 A. M. 

.. .. 
.. ... .. ... ... ... 

Two Fragments. 
But Not Fission 

MAY 31. 1946 

... 
... 

PETER 

GLENN 

4 Las •• 1 Oz. 

4:14 A. M. 

At the hospital today Miss Boynton told Helen and me that Paulette is 
all right, in spite of our concerns. 

Lee Perlman visited us for a while this afternoon, and the Ca1vins 
came over with a box of candy for Helen. 

Monday. June 10. 1946 

As usual, one of the first things I did at the lab was to talk with 
some of the fellows. 

I received a copy of a memorandum (MUC-WMM-33) from Don Stewart to 
Winston Manning, describing a remote control system that has been set up 
for periodically processing hundred-gram quantities of plutonium, in 
order to isolate the americium growing in from the PU24~ present. 
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The following items arrived from Chicago today: one box of counting 
plates containing 15 mg product 49; GTS-149, 0.1 mg 95 nitrate; one lead 
shield containing source 155 and 50 ml of source 36; samples WMM#2 and 
WMM#3; one small package containing one thorium backing plate about 3" 
diameter x 1/8" thick; and 5.5-6 mg of 23 on a platinum target. 

Nell A. Parkinson acknowledged receiving my review of the Smyth book 
and said that the length was satisfactory. 

Tuesday, June 11, 1946 

Helen and I again called Alta Bates Hospital early this morning and 
were assured that the twins are doing all right. 

This morning's meeting of the chemistry group, over which I presided, 
was attended by: Asprey, Bockhop, Connick, Cunningham, Eyring, Ghiorso, 
Howland, Huffman, James, 'King, Knox, La Chapelle, Lilly, Lindner, 
Magnusson, Miller, Newton, Perlman, Reynolds, Robinson, Don Stewart (who 
is now visiting Berkeley on his way to the tests at Bikini), Templeton, 
R. C. Thompson, S. G. Thompson, Werner, and Westrum. I spent some time 
questioning the men about their writing. Perlman asked about the status 
of the PU 239 target, and Morgan explained that it probably will be taken 
off the 60-inch cyclotron tomorrow. James described his work with the 
magnetic counter. Cunningham reported on the americium inventorY--9.9 mg 
in varying states of purity. R. C. Thompson said that there are about 15 
mg of Am241 in one of the barrels from Los Alamos containing fractions 
separated from PU 241 and about 4 mg in the other barrel. 

Westrum gave a progress report on his work on the heat of solution of 
thorium. Templeton told about his pulse analysis curves from samples 
resulting from the Pb 206 helium ion bombardment. Miller described 
his experiments on the separation of americium and lanthanum with TTA and 
benzene. 

* * * * * 
Another letter arrived from Donald McPherson, informing me that 

Victor Weisskopf has decided to publish his book on theoretical nuclear 
physics with John Wiley & Sons (which should be an inducement for me to 
write a book for them). 

I wired John Lewellen that I was unable to procure the photographs he 
wanted. 

Helen's mother (Iva Griggs) arrived to visit with her while I am away. 

I boarded the "City of San Francisco" bound for Chicago in the late 
afternoon. 

Jo Owen visited Helen during the evening. 

Wednesday, June 12, 1946 

En route to Chicago. I spent some of the day reading and making 
suggestions on the introduction to a Chemical Reviews article by Jacob 
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Sacks, Director of Pharmacological Laboratories of Endo Products, 
Richmond Hill, New York, which I had agreed to review. 

[In Berkeley, the furniture and other things we shipped from Chicago 
arrived.] 

Thursday. June 13. 1946 

I arrived in Chicago--I shall be staying at the Windermere East Hotel. 

After checking in at the Laboratory, I saw Ruth Rogers and gave her 
the Sacks' article and a covering letter to return to Sacks. I also 
picked up mail that was awaiting my arrival. There was a note from the 
secretary to Howard Warrington, Vice President of Prentice-Hall, Inc., 
asking me to have dinner with him on the 18th. I also received the 
proposed script for the recording session with John Lewellen. 

[In Berkeley, Magnusson spoke at the afternoon meeting in Room 102, 
Gilman Hall on new neptunium chemistry; Peter E. Yankwich discussed 
measurement of soft beta rays in thick samples. 

Helen uncrated the boxes. Wilma and Al Ghiorso visited her during 
the evening.] 

Friday. June 14. 1946 

In Chicago. I received a letter from John E. Pfeiffer of CBS, 
describing the subject he wants to discuss on the broadcast scheduled for 
11:15 p.m. EDST on Tuesday, June 25. 

At 2:30 p.m. at United Broadcasting Company, 64 East Lake Street, I 
made recordings with Neil Hamilton (Lewellen's Club Productions) on 
"Peaceful Uses of Atomic Energy." I mentioned our twins in the 
recording. Later I offered to go over the write-up on atomic energy by 
Mel Silverman. 

I went to an ACS dinner and meeting at the Furniture Mart, where I 
saw Linus Pauling receive the Gibbs Medal of the Chicago Section and 
heard him deliver his acceptance address. 

Saturday. June 15. 1946 

In Chicago. Among some of the men with whom I talked was Truman 
Kohman. I gave him a portion of our new "Table of Isotopes" and asked 
him to criticize it; in addition, I gave him a few specific questions 
that Perlman and I have. 

I had dinner at Ruth Rogers' home. 

[In Berkeley, Wilma and Al Ghiorso visited Helen during the evening 
and brought her a box of candy.] 

Sunday. June 16. 1946 

In Chicago. I phoned Helen, who told me that Peter is gaining very 
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fast--Paulette is not doing so well. 

The Winston Mannings invited me t9 their home for an excellent early 
afternoon dinner. About 4 p.m. Winston and I went to Jackson Park at 
about 4 p.m. for nine holes of golf (WMM-S7, GTS-Sl). 

Back in my hotel room I decided (about 8:30 p.m.) to go to the Hobby 
House, a favorite haunt of Helen's and mine, for a cheeseburger and 
coffee. When I got back to t~e hotel, I found a telegram from Peter and 
Paulette. 

r'··' .. , -, .. .. ."" . ,"" " ,.' 

. Father"s 

~UR 1 ~LNE~:D; T:E~~O~~~r N Y~-~~L ,-~-~uN-151. 
" HOTEL WI NDER"rXE'RE' EAST=i. "' . 

.... "._-'. I-
i'·, 

I \" " " 

. ~ -,,~ -~. .~-

• (48) 

"WERE FINE AND GAINING SO PLEASE HURR HOME LOTS'OF LOVE i 

-- .----~-. ---- -, 

ON FATHE~S DAY=~ 

.-.,. 

PETER· AND PAULETTE~ 

..:;. 

. \ 

[In Berkeley, Stan and Alice Thompson visited Helen. They gave her a 
bouquet of sweet peas and then took Helen and her mother for a ride.] 

Monday. June 17. 1946 

In Chicago. I gave Ruth Rogers Mel Silverman's write-up on atomic 
energy, with my corr.ections along with a covering letter, for return to 
him. 
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From 10 a.m. until 12 noon I attended the Technical (Information) 
Meeting of Research Staffs of the Manhattan Project (Room 2, Rosenwald 

. Hall) at which Frank H. Spedding presided. Then from 2 p.m. to 5 p.m. I 
presided over a second session of the Technical Meeting (Room 2, 
Rosenwal~ Hall). I gave the concluding paper in the session on 
"Chemistry of Am and New Isotopes of Po." 

Iz Perlman called me from Berkeley and gave me the bad news that 
Paulette is very ill. 

[In Berkeley, Edgar Westrum wrote a memorandum to George Everson, 
requesting that Winifred Heppler be promoted to technician. 

Jo Owen visited with Helen during the evening.] 

Tuesday, June 18. 1946 

In Chicago. I attended the continuing Technical Information meeting 
in Room 2 of Rosenwald Hall. 

When I telephoned Berkel~y, I learned that Paulette has been moved to . 
Children's Hospital in Oakland. 

Dr. Warrington of Prentice-Hall and I had dinner together at the 
Windermere Hotel East in order to discuss the possibility of my writing a 
book on nuclear chemistry: Warrington claims that Prentice-Hall has 
perhaps the best sales coverage of any of the publishers and its college 
business ranks third after McMillan and McGraw-Hill, even though their 
company is only 33 years old. However, I found my mind was more 
concerned with Paulette's illness than the book business. 

[In BerkeleY,'our group met as usual with Perlman presiding. In 
attendance were Asprey, Blaedel, Bockhop, Cunningham, Eyring, Ghiorso, 
Goeckermann, Howland, Huffman, James, King, Knox, La Chapelle, Miller, 
Morgan, O'Connor, Perlman, Robinson, Templeton, R. C. Thompson, S. G. 
Thompson, Werner, and Westrum. Eyring talked about his qualitative 
results on the calorimetric measurements on thorium. Morgan discussed 
his bombardment of 8 mg of 171 gt plutonium (70 pah of 22 Mev 
deuterons). He said the TTA extraction is not satisfactory for 
decontaminating americium from fission products such as neodymium, 
praseodymium, and element 61. Goeckermann described his U235 plus proton 
bombardment. R. Thompson reported on his progress with the extraction of 
Am24~ from the Los Alamos barrels. Blaedel talked about his work with 
the pulse analyzer. 

* * * * * 
Mary Millard replied, in my name, to another query from Richard 

Hamer, explaining that elements 43, 61. 85, and 87 were erroneously 
claimed to have been discovered and named. All four have recently been 
discovered in radioactive forms and will be named by their discoverers. 
These names will appear on the new issue of the Welch chart. 

Helen had lunch at Jo Owen's. Don and Milicent Cooksey and Bee 
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Barbachano, a girlhood friend of Helen's, visited her during the early 
evening.] 

Wednesday. June 19. 1946 

In Chicago. At 2.30 p.m. I attended the Council Meeting for 
laboratory division directors in the conference room (A-5) of the New 
Chemistry Building. Then, at 5:30 p.m., I took the Capitol Limited 
(B&0#6) bound for Washington (Lower 1, Car 58). 

[Paulette died at 11:35 p.m.] 

Thursday. June 20. 1946 

I arrived in Washington, then travelled to Gibson Island, Maryland. 
When I arrived at Gibson Island, I called Helen, in response to a 
message, and learned of Paulette's death. I told Helen that I would 
return home as soon as possible. 

I gave the talk "Use of Radioactive Tracers in Chemical Research" to 
the Gibson Island Conference on Petroleum. 

Cutting short my planned stay at Gibson Island, I rode with Paul 
Bartlett and others back to Baltimore, where I caught a train to Chicago. 

[In Berkeley, there was no Thursday afternoon meeting.] 

Friday. June 21. 1946 

I arrived in Chicago in the morning and gave my talk on "The 
Transuran1um Elements" at the American Physical Society meeting at the 
University of Chicago; the talk was moved forward from the scheduled 
afternoon time in order to allow for my early return to Berkeley. Ruth 
Rogers managed to get me a seat on a DC-3 leaving Midway Airport about 2 
p.m. bound for Oakland. The plane, a "puddle jumper," made many stops en 
route. 

Saturday. June 22. 1946 

Helen and Jeanette met me when I arrived in Oakland at about 4 a.m. 
and took me home for a couple of hours sleep. Paulette's funeral service 
was held at 10 a.m. at Little Chapel of the Flowers (Adeline Street near 
Ashby Avenue) with Reverend Fred Stripp, a professor in the Speech 
Department at the University of California, conducting the service. 
Helen's mother and Don and Mi1icen~ Cooksey attended "the service. 
Reverend Stripp aiso spoke briefly at Paulette's internment, which took 
place at Sunset View cemetery in Kensington. 

Later Helen and I went to the hospital to check on Peter, who seems 
to be doing well and now weighs about 5 pounds. 

Sunday. June 23. 1946 

Helen and I spent a quiet day together. 
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Monday. June 24. 1946 

As usual. I made the rounds of the laboratories in Bldg. 4 in order 
to be brought up to date on the research. 

I learned that Iz and I have been given an office on the third floor 
of Gilman Hall--Room 317. 

Bertrand Goldschmidt. a French radiochemist who spent some time in 
Chicago working with our group during the early Metallurgical Laboratory 
days. called Iz and me. explaining that he is on his way to the Bikini 
tests. Since it is rather difficult to have foreign visitors at the 
laboratory. we invited him to accompany us while we played 18 holes of 
golf in Tilden Park (IP-108. GTS-119). This park is located in the 
Berkeley hills behind the Radiation Laboratory and has a public golf 
course. It was a most pleasant afternoon with lots of reminiscing and 
conversation. 

While I had dinner with some visiting colleagues. Jo Owen came to our 
home to have dinner with Helen and Jeanette. Bee Barbachano also stopped. 
in to see Helen. 

Tuesday. June 25. 1946 

Today's meeting was attended by Asprey. Blaedel. Connick. Cunningham. 
Eyring. Ghiorso. Goeckermann. Howland. Huffman. James. King. La Chapelle. 
Magnusson. McVey. Morgan. Newton. O'Connor. Perlman. Reas. Reynolds. 
Robinson. Seaborg. Templeton. S. Thompson. Werner. and Westrum. I 
brought up the Question of conflict between the Thursday afternoon 
meeting and Dr. Herbert Young's seminar. and we agreed to have the 
research meeting on Wednesday afternoon. I then gave a report on the 
Chicago Information Meeting. Perlman~ James, and Morgan talked about the 
bombardment of plutonium with deuterons and the difficulty in 
decontaminating the americium. Werner reported on his experiments 
investigating the change of oxidation states of americium. Westrum 
discussed his measurement of the heat of solution of thorium (-182.7 
Kcal/mole) and the heat of formation of ThC1 4 (-290.7 Kca1/mole). 
Cunningham mentioned the preparations for work on the extraction of 
Am241 from the Los Alamos barrels. i.e .• extraction residues from the 
decay of PU 241 . Blaedel. Howland. and Robinson discussed 
instrumentation. There was some discussion on other bombardments (lead, 
U235. etc.). Finally, Perlman asked if we can get some samples from 
Bikini (where the atomic bomb tests will be held beginning the end of the 
month). and I replied that Don Stewart is going to check on this. 

* * * * * 
A thank-you letter arrived from L. Reed Brantley for the paper on 

atomic energy. Reed said that his talk was well received. He mentioned 
that he attended the biennial conclave of Alpha Chi Sigma in St. Louis 
during the week of June 12, and he hopes that we can get together soon. 

Wednesday. June 26. 1946 

I read a memo, dated June 6, from Don Stewart, describing the 
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fabrication of an "all platinum" interceptor target to be used in the 
Berkeley cyclotron for bombardments for the Berkeley and Chicago groups. 

Amos S. Newton prepared a document "Activities of Berkeley Chemistry 
Group, Period May 6 - June 23, 1946" for his boss, C. E. K. Mees of 
Eastman Kodak, a copy of which I received today and read. Newton covered 
the following topics: isotopic ratios of uranium by alpha particle pulse 
analysis, heat of formation of thorium tetrachloride, chemistry of 
americium and the separation from the rare earths and curium, isotopes of 
heavy elements, and separation of isotopes of elements other than uranium 
in the calutron. 

There was a Wednesday afternoon research meeting in Room 102, Gilman 
Hall. 

Thursday. June 27. 1946 

I read a number of reports and journals, in addition to talking with 
the fellows. 

One gram of radioactive soda pulp arrived from Chicago today. 

Mary Millard submitted my claim for reimbursement for my Chicago trip 
(per diem basis of $6.00) with my cancelled train ticket, pullman stub, 
and plane ticket stub. 

Ellen Jane Grahlman began working today as a counting girl for our 
group (Laboratory Tethnician--$16~/month). 

I accepted membership on the Commission of Radioactive Constants of 
the International Union of Chemistry in a letter written to Professor Dr. 
R. Delaby. 

Friday. June 28. 1946 

I talked with some of the men and then looked over the mail. I 
received and immediately replied to a letter from Roy H. Beaton. Roy 
asked about experimental cancer treatment at the University of California 
in behalf of the wife of one of the operators at Hanford. I said that I 
know of no treatment by radioactive methods and suggested he contact Dr. 
John H. Lawrence here. 

To a June 24 request from Willard L. Valentine (Science), I said that 
I will send him a section of my paper on "The Transuranium Elements," 
given at the Chicago APS meeting, as soon as the photostats of some of 
the slides are ready. 

Earlier this month a request arrived from Robert Littell, Senior 
Editor of The Reader's Digest, for a copy of my report to the American 
Chemical Society meeting in Pittsburgh. Today I mailed him a copy, 
asking that he allow me to check his material if he uses the report for 
an article in his magazine. 

I answered a letter, dated June 5, from Edward M. Crane. President of 
D. Van Nostrand Company, Inc. Crane was impressed with my article in C & E 
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News on liThe Impact of Nuclear Chemistry," and asked if I was interested 
in writing a survey book for them. In my reply I explained that I and a 
colleague (Iz Perlman) have practically completed arrangements with 
another publisher to write a book on nuclear chemistry. 

Maurice E. Nahmias of Seine, France, who was a Rockefeller fellow 
working at the Radiation Laboratory in 1937, wrote asking for some 
reprints and copies of the Bulletin of the Atomic Scientists of Chicago. 
Today I mailed the material to him and said that it was good to hear from 
him. 

Saturday. June 29. 1946 

As is our routine, most of the fellows worked on their research 
during the morning. I read and then looked over the mail. A thank-you 
letter arrived from John Pfeiffer of CBS. Pfeiffer enclosed a radio 
script on the use of radioactive tracers and asked for my criticism so 
that they can do better reports in the future. 

Kenneth E. Davis of the University of Rochester, in a letter dated 
June 25, asked for a print of the "Table of Isotopes" for elements of Z 
greater than 90. This is for use in making a pocket-sized table for 
thei r staff. 

In a letter dated June 27, I received a signed royalty agreement from 
M. W. Welch, who said that he will be glad to have final copy for the new 
periodic chart whenever it can be released. 

Helen and I had dinner at the Perlmans' home. 

Sunday. June 30. 1946 

Tom Morgan, Stan Thompson, and I played nine holes of golf at the 
Contra Costa Golf Club (TM-5l, SGT-49, GTS-49). This semi-private club, 
open to the public on a daily fee basis, is located in Pacheco (near 
Concord). It is a nine-hole course. Unfortunately, its fairways are 
parched and its "greens" are oil-stained dirt. 
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Monday, July 1, 1946 

In the mail today I received a letter from E. S. Proskauer 
(Interscience Publishers, Inc.), asking if I have come to a decision 
about editing Advances in Nuclear Chemistry. Milton White wrote to 
inquire if I could spare any reprints of the "Table of Isotopes." Alfred 
o. C. Nier inquired about a long-lived (-250-day) titanium. Ruth Rogers 
informed me that the talk I gave at the Chicago APS meeting on the 
transuranium elements has not yet been cleared for publication (in 
Science) and said that it must be submitted again. She also mentioned 
that she changed the order to 25 copies of the chart. I also heard from 
Donald A. McPherson of John Wiley, who described terms of their 
contract. French Hagemann sent me a recalculated value of 0.017 seconds 
for the half-life of 852~7. 

Mary Millard returned to Ruth Rogers some signed consultant's 
agreements from the Metallurgical Laboratory, explaining why they were 
not notarized and adding that I am not sure I should sign their patent 
agreement since I signed one here in Berkeley. 

Later I read, worked on various writing projects and with Iz on 
revisions to the "Table of Isotopes." Then I wandered through the labs 
to watch the men at work. 

Tuesday, July 2, 1946 

present at today's group meeting were Asprey, Beaufait, Blaedel, 
Connick, Cunningham. Howland. James. King. La Chapelle. Magnusson. 
Miller. Morgan. Newton. O'Connor. Perlman, Prescott, Reynolds, Robinson, 
Seaborg. Templeton. R. Thompson. S. Thompson. George Watt (who is 
visiting Berkeley from the University of Texas), Werner. and Westrum. 
Perlman announced that two people (Ghiorso and James) will probably go to 
Chicago to make fission measurements of some short-lived isotopes 
including Am242. isotopes from plutonium + deuterons. Cm242. polonium 
isotopes. RaE. and then some older samples. Cunningham said that the 
equipment for handling the Los Alamos barrels containing Am24~ should be 
ready the end of the week. Westrum said that he will probably convert 
125 ~g of 85% americium hydroxide to the fluoride today for use in the 
preparation of americium metal. Werner talked about experiments with the 
oxidation states of americium. Miller reported on experiments on TTA 
extraction of lanthanum and americium to determine the H+ and TTA power 
dependence. Magnusson stated that he is running some bromate oxidation 
curves for the rate of oxidation of neptunium. Westrum talked about the 
vapor pressures of americium metal and other heavy elements. Robinson 
announced that the pulse analyzer has not been performing well. Howland 
said that one gram of neutron-irradiated bismuth has arrived from 
Dayton. Unfortunately. it is relatively new so we must wait for its 
decay to get rid of the B;210 before we can look for B;208 (formed by the 
n.2n reaction). Morgan concluded the meeting by saying that the neutron 
bombardment of plutonium to look for Np239 from the n.p reaction will 
come off the cyclotron immediately after the meeting. 

* * * * * 
A letter arrived from Don Stewart. expressing sympathy at Paulette's 
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death and saying that George Everson (Personnel Director, Radiation 
Laboratory) made a formal offer to him to join our group. 

Helen and I brought Peter home from Alta Bates Hospital today. He 
now weighs six pounds 2 ounces and is doing well. When we picked him up, 
his nurse Alice Sedey gave us a cap she made for him. We also received a 
couple of pages of instructions. Miss Boynton, who is in charge of the 
premature baby nursery, offered to purchase him from us for $10. After 
we arrived home, Peter became irritable and cranky and had difficulty 
taking his bottle. He sucked so hard that he closed the nipple. It was 
a difficult night, and the instruction sheets did not help. 

Alta Bates Has-pital 
MATERNITY 

[To ~ ,mn IQ IfItlIbm .bta 1M, ltIWt J 

~ -S-J/. LIb 

BabY-JX4m<_~~ lB-
Birth Weight 4..Jbs_ ozs. vJ:..,/Vz.....olI~U 

Discharge Weight- S"1bsLr _ozs. ~~I:1n-"'" 

.---. ---

. 'J.~" 
Never Use Anything for Baby that is Dot Labeled 

1. Bathe baby in a warm room. 

2. Have everything ready before you start, all clothing aired, etc. 

3. Bathe just before moming nursing, if cord is off give tub bath. 

4. Wash face, head, eyes, ears, and nose-":and proceed with bath. (Do not use powder.) 

5. Keep baby covered as much as possible while bathing, if sponge bath is given. 

6. Dry thoroughly with abath tOwer 
7. Keep baby's crib in a sunny and well-aired room day and night. 

8. Do not cover baby's face. The baby needs fresh air. 

9. Don't keep baby too warm. If the day is hot, remove extra covers. 

10. Have a firm baby mattress inst~d of piIlows. 

11. Do not use head pillows for baby. . . 2-~ 
12. Give baby water twice daily (which has been boiled and cooled to blood heat). ~ 

13. Change position in bed after each nursing. . . 4' fJ t-tc 
14. When in doubt about anything, call your Doctor or go to his office. ~ 
15. Don't ask the neighbors. 
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ALTA BATES HOSPITAL 
, FORMuLA 

'." . (1':~.· 
Amount b b t k t j d' '7 ~ '1. .. ~d,...,·~" ~ . , ~ , . a 'Y a. es a .ee 'ng<;i..l .... ~.Qj:..,z; .. f.t;t,.~ ........................................... -
Number ojjeed,ngs dail'Y .. 7 ...... -....... -............. ~ .. ~:.i:: .... ; .. : .... , .......................................................... _ 

. Time ojjeeding .. rS.. ... :.9.'. .. -:..l.:z. ... ::.!.:3.: ..... ~;:~7..C1 .... :.:2. ... :: ................................... ~ .......... __ 

f~~:~Jtd4 7tr~ 
. .. ", ..• ,~~~ /702--4<-~ 
f!!ua1J~ ~7W;:zt 

'~;aUO", .•. '" ....• ~ 7~ .. 
Equip~ent~";:':CW~ t:- / /~ 
1 MeasuriligCu~pI'eferCxbl-{Emamet:/~ ~ ::.' 

'.' 1 SmcdfS~~e P~. ',.::.:,';: '~, .\.)"~. "'." :,;,:,".,. 
~ All boiled 10 minutes-I te~poo~,~l tahl~s~on, i large'nil1kbottle' or seven "~ 

'. si.x-ounceb~y·bottie~. ':.'~:~~;..:/~~~ . ,~. - ", 

'Method- /'0' tfr::,IJ.~>,}~ .. : ,.:" . . . 
. ~ V[,l .• ;.1./, '..' . 

Dissolve SlJgQl' in the hot w'~er;::~crd the milk. Fla~di;9Gtly O'ier-tHe~~ 
. . ,.,\:;.~~;. . 

, beil a 6 mintties, stiFfing-eerrStOil~t.' 
.,.,<,,," 

Me6f!loU9, g;dd boned maier- to make lip Ql~!dl:lflt-heiled erwa:y, poI:lf--i-mmedr~ 
.' .' .... :~ . ,'. ,.' .. ' 
into q large boiled milk baUle Qj: measure each feeding into the baby bottles 

".;.! .. 

which have also been boiled. COrk:~'ith rubber stoppers or cotton, cool and 
place on ice. 

-: ... 
Nipples-

After feeding, wash nipple imme~c!Ltely in cold water arid boil. Keep in sterile 
glass. . 

Do not use nipples with holes so large that the milk flows too freely or wit~ 

holes too small. Enlarge opening,i(~ecessarY, with a small red-hot needle point 

If nipplti- becomes soft and collapses when in use, discard it for a new,!one crt 

~l;;;t- e-I~-<-v0wu.// ~w4'. 4f i'~~ 

~~1F:iJA~~~~ 
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Wednesday, July 3, 1946 

Much of my day was spent making the rounds of the laboratories in 
Building 4. There was a Wednesday afternoon research meeting in Room 102 
Gi lman Ha 11. 

I also did some shopping in Berkeley for Helen. I ran into Or. 
Lowell E. McAlear, Peter's pediatrician, who surmised from my expres·sion 

·that Peter had given us a hard time last night. He assured me that 
babies of this age do not like a change in environment and that the 
situation will improve. 

Thursday, July 4, 1946--Independence Day 

Peter still seems to be frustrated when he takes the bottle. So, 
later in the morning I left him with his mother and went with Stan to 
Mira Vista for 18 holes of golf (SGT-97, GTS-95). Stan and I really 
enjoy this course. 

Friday, July 5, 1946 

I checked in my hill office and read a July 3 memorandum from Dan 
Miller to Iz Perlman entitled liThe Extraction of Americium and Lanthanum 
with TTA-Benzene." The work reported was a continuation of the work 
described in Report BC-1 and was conducted in order to determine more 
completely the effect of the conditions on the extraction and separation 
of americium and lanthanum by the procedure. Few attempts were made to 
explain the results. 

After talking with some of the fellows, I spent some time in our 
office in Gilman Hall preparing for the course "Nuclear Chemistry" 
(Chemistry 123) that Iz Perlman and I are going to teach this fall 
semester. We expect a rather large class and plan to use, to some 
extent, the lecture notes from the talks I gave at the Met Lab in the 
summer of 1942. These were issued as Met Lab Report CL-440 and were 
widely reproduced. 

Saturday, July 6, 1946 

After going to the lab in the morning, I spent the afternoon with the 
family--Jo Owen and her mother visited. Later Gen and Melvin Calvin 
stopped by with some Easy-Flow nipples and bottles, which Gen thinks may 
help with Peter's feeding problem. 

Sunday, July 7, 1946 

I spent the day with Helen, Jeanette, and Peter. Peter seems to be 
adjusting better to his parents and to being at home. Helen and I have 
been astonished and pleased with the number of gifts, cards, and letters 
we have received from pur friends (both local and Chicago) and relatives. 

At 10:15 p.m. the CBS program "University Explorer" was broadcast 
over San Francisco station KQW. I participated in the production of the 
program "Twentieth Century Wonderland" with Hale Sparks and discussed 
generally the subject of nuclear power. 
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Monday, July 8, 1946 

I talked with some of the fellows and then looked over the mail. 
Lyle H. Jensen, now at the University of Washington, wrote requesting 
that I write a letter of recommendation for him to Dr. H. L. Johnston at 
Ohio State University, where Jensen has applied for a position. 

Donald J. Simkin, who will work with Eugene Huffman in the analytical 
chemistry group, began working today (as a Chemist P-1). 

I spent some time in my Gilman Hall office looking over the material 
Iz Perlman and I plan to cover in our course on nuclear chemistry this 
fall. 

The Ghiorsos stopped over during the evening to visit and to see 
Peter. The article about our laboratory in Chicago appeared in the July 
8 issue of Life magazine. [A few excerpts follow:] 
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PLUTONIUM 
LABORATORY 

HISTORIC RESEARCH ON MAN-MADE ELEMENT USED IN ATOMIC 

BOMBS WAS DONE AT UNIVERSITY OF CHICAGO'S IINEW CHEMIJ 

CLOSE-UP OF FURNACE on opposi,e page shows 
. ..awIm.:.nces vaporized. in the reaction which produces a 

pure metal condcuijing in silvery coating on the bulb. 

photographs for LIFE by F. W. GORO 

IXONG the barren hills near Hanford, Wash. 
are massive conc~ete structures housing 

. great atomic piles which make plutonium 
for atomic bombs. The piles ingest rods of pure 
uranium, manufacturing plutonium in them by 
atomic fission. When the rods are taken out of the 
piles they are dissolved in concrete "canyons" 
and passed through a long series of chemical reo 
actions to separate the plutonium. The develop
ment of this chemical process was an enonnOU5 
stride in the making of the atomic bomb. It is also 
one of the classic adventure stories of science. 
LIFE presents much of this epic story in these 16 

• pages of pictures by F. W. Goro, the first explora. 
tion of one of the great government. built labora. 
tories which worked on the bomb. The pictures 
show the University of Chicago's secluded New 
Chemistry Laboratory and the little·known sci· 
entific methods by which "New Chern" solved 
critical problems in the chemistry of plulonium. 

The study of plutonium's chemistry formally 
began in April of 1942 when a little group of 
chemists led by the Unive .. ily of California's Dr. 
Glenn T. 5oaborg assembled in Chicago. It was 
the beginning of a desperate summer for the U.S. 
and its Allies. The Russians and English were to 
fall back on Stalingrad and El Alamein; the U.S. 
had still to fight its defensive battles of the Coral 
Sea and Midway. Only a handful of scientists knew 
that the Allies faced a graver danger: the possibili. 
ty that the Germans could make an atomic bomb. 

The secret campaign of the chemists was close· 
Iy fitted into Ihe magnificent structure of research 
and technology which led to the bomb. The 
foundation of the structure was laid in 1939, 
when scientists discovered the fission of U·235, a 
rare form oC uranium which in nature is t'veuly 
mixed with the much commoner U·238. So much 
energy was released in fission that U·235 was 
quickly suggested as an explosive of vast destruc
tive power. In 1943 the U.S. Army engineers be
gan to build plants to separate U·235 ~nd U·238. -
Even earlier, however, the enormous difficulty 
of this had led some scientists to a new line of 
thought. If U·235 could be made to split without 
separating it from U·238, they reasoned, its fis. 
sion would convert part of the U.238 into a com
plctely new artifieial element, called plutonium. 
This element, known theoretically to be fission
able, might then be separated much more easily 
from uranium to make atomic bombs. Early in 
1942 the University of Chicago'. Metallurgical 
Laboratory was set up to look into this possibil. 
ity. The laboratory had two main ·objectives. The 
fust was to determine if a chain-reacting atomic 
pile could be operated to make plutonium. The 
second, tuk ,n up by the chemists, wus to find out 
how i'lutonium could be separated from uranium 

'. 
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and numerous other elements produced by f,;sion. 
The chemists seemed to face an appalling ,aok. 

No man had ever seen plutonium_ Furthermore, 
it was impossible to wait until a pile could make a 
sample: the plutonium separation plants had tu be 
ready the day the first pile made its fi",t pluton. 
ium. On Dec. 2, 1942 the first self· sustaining pile 
was run in a squash cOurt at Chicago's Stagg 
Field, not to make plutonium but to prove that a 
pile would work. By this time the chemists were 
already solving their biggest problems. 

A few fragments of early research gave the 
chemists their starting point. In May of 1940 
E. M. McMillan and P. H. Abelson detected invis
ible amounts of the artificial element neptunium 
after bombarding uranium compounds ill the 
University of California cyclotron. Neptunium 
was expected to be an intermediate step in con
verting uranium into plutonium, 4t-:r in 1946 
McMillan, Seab<ll"g. A .. .c.....Wall.v.rnd J. W. Ken· 
nedy used the California cyclotron to make tiny 
quantities of plutoniuDl' Even though these in· 
finitesimal samples could not be isolated, their 
chemistry could be roughly outlined by folluwing 
them through chemical reactions by their radio
activity (see pp. 7(}-71). This secondary evid .. "c., 
however, was not enough to determine all uf the 
properties of plutonium. It was now nect"lSSIUY to 
make enough plutonium for direct observation oC 
its chemical reactions. 

The chemists made their first visible san:ples 0£
plutonium by the same general method they had 
used earlier. The big cyclotrons at California and 
at W'ashington University in St. Louis were set 
to work bombarding uranium compounJs. After 
many weeks the cyclotrons had manufactured a 
few hundred millionths of a gram of plutonium, 
somewhat less than the head of a pin. About 
a thousandth of a gram was the entire worlJ', 
supply oC plutonium until an experimental pile 
in Clinton, Tenn. made its fir:;t sample earlY)11 
1944. " -. 

Working with their tiny samples of pJutoJlium~ 
the chemists quickly read,ed their tirst olJjec
tives. On Sept. 10, 1942· Dr. Burri. B. Cunning. 
ham and L. B. Werner weighed the first pure plu. 
tonium coinpound (see p. 74). By the enu of the 
year the still-secret process for separatillg pIu .. 
toniwn Croln uranium had been worke-d out by 
Stanley G. Thompson. Within months plutonium 
was as well understood as many natural e1e. 
ments. By the fall of 1944 the processes which 
grew out of this early research, amplifieu ten 
billion times from the laboratory scale, separated 
the first plutonium made in the piles at Haulord. 
By the summer of 1945 plutonium had been usc-d 
to make at leasl one of the three atomic bombs 
set .off at Alamogordo, Hiroshima anJ Nagasaki. 

CONTINUED ON NEXT 'AGe 69 



DL GlENN T. SEABORG, WHO HE ... DED INVUnG ... nOH 01' PLUTONIUM'S CHEMlST.V, ST ... NDS IN f.ONT 01' CHA.T IN HIS OffiCE WHICH usn THE V .... IOUS ISOTO,ES Of THE ELEMENTS . . 

-RARE SAA~PLES 
ARE TRACED BY 
RADIOACTIVITY 

In the beginning of the summer of 1942 the only 
samples of plutonium were to() small to see but the 
Chicago chemists coolly began to work with them. 
The only way these infinitesimal quantities could 
be studied was by the modern scientific method 
called tracer chemistry. 

Tracer chemistry is the science of following in. 
visible amounts of radioactive elements througb 
chemical reactions' with instrumellts such as the 

Geiger counter (LIFE, Aprill) which delect radio- . 
activity. Plutonium is radioactive, so tracer chem
istry could be used in the study of it. Later re
searches in New Chem used tracer chemistry to in.~ 
vestigate many other rare radioactive elements. 

Because the samples of elements studied in 
Irscer chemistry are too small to be isolated. their 
properties must be inferred from how they act in 
the presence of olher elements and compounds, 

IN TRACER EXPERIMENT Chemisl Stanley Thompson, walching his work in a mir· 
ror while protected by lead bricks, adtb onc solution to another which contains a radio
ACtive element. A solid compound theD precipitates. or settles, out of the solutions. 

INFRAREDl LAMP dries a sample of precipila.ed compound placed on a pl •• inum 
disk. The t.:'emiat is trying to fwd out if the radioactive element under study ha:, ~lso 
precipi.aled au. or .he solu.ion. If it has, elemen. will be present in .he dried compound. 

70 
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MICROCONE IS LOADED wilh ch"",i",,1 sol .. ,ion Ly 
Dr. Cunningham. Solutiun is in a long. thin pipette held 
by micromanipulator at right. Dr. Cunningham turns 

knultS (lC Iwo mictomanipuJators tfli'ring microcone 8m) 
pipcUe tugether. Wilen solution ~ bquirtcd out of the 
pip~tte. reaclion is observed th~ough the microscope. 

EVEN BIGGEST 
LAB SPECIMEN 
IS VERY SMALL 
Even after they hat! pa~s~d the mileslCHIp' of j:;;(lla. 
ting the first visible tlU3ntilics ,",f plutonium made 
in cydotrons, the Chicago chemi::ts cOtltinu~J 
their work on all incredibly smallst.:alc. AI the cowl 
of 1942 they had less Ihan 500 mien.grams uf 
plutonium ill pure compounds. A rilic rogram i:oi a 
milliunth (,f a Hram. A dime ,\t"iglls 2,.500,l)()O mi. 
crograms (2.3 grams). Bdore tl)!~ '\ar the SlIJulll"':!It 
obst'rvaLIt: chemical reactions had bl!('I1 IJl'rfnrmeJ 
in microchemistry ",,·jlll quantities seldum It~55 
than a thousandth of a gram. It wuuld b:.1\·c takt'll 
ye.us for the cyclotrolls to make enuugh pluton. 
ium for extrllsive work on this ::scalt:. so the t.:hem· 
ists evolved a branch of their ::;cience called ultra· 
microchemistry. 

Ultramicrochemistry is ordinary chemistry 
evenly scaled duwn in all it..; part::;. I t~ chelllic,,-i.:; 
are weighed ill sensitive balances, :squirted through 
tiny pipettes, heated in tiny crucibles by tiil~ fur
naCl'S. The test tube of uJtramicroclu:mistJ;.y i~ the 
microcone, shown ot·low. On lhl' 0ppUi ile .{labe 
are compounds of plutonium and neplulliuill as 
they are prepart~J ill the precipitatiull cdl at the 
tip Ill' tile microcunc. 
. Ultrarnir.rodlcmi!';try cOlltriLuh.'u Jlea"iJ} [0 
carly arhicYl'mcnts in the study of plutonium. Dr. 
Cunningham (I,ft> aud L. il. Werner u'eJ ultra
mjcrodH~micaj mcthods tu aelli'!H" a hi:toric eli. 
max ill the "Yt"orl uf the chemi'!ts: the isolation uf 
plutonium'!,; first jJlJrC compound (,':"1' p, ;-.1), The 
next gre}1t step, tht..' Jisr.overy of the l'hemi\:al rcac4 

tioll whkh ",,·as to separate plutuJlium frulJI uran· 
ium, was alsu studit:d in lIli.:rOI!:')l1c:,. Bcfore tht..·Y 
had finished, the uhramicrochemi3ts \\"l'nt thruugh 
aU of the reactions nuw used to st'paratt: plulon. 
iumin the canyons out.si~e Hanfuru's atomi,! IJlJcs. 

CHEMIST MEASURES OUTsolulion fur ""r.microchemislry by carefull. pushing it 
from a p-adua.ted Glass tube. Pressure inside the tube is increased by turnin.; knob. 
Th. IOlulian ia oUlOmalically Olirred by • Ihin g1as. rod enlering bowl Itam Ih. I.ft. 

MICROCONE is • closed glas. lube wilh a narrow neck al Ihe bullom. Triangular 
speck. in the lip uf the lube is a compound which has been precipitated froID solutioa.. 
Part of the microcone flhown iu pictures on the opposite page is indicated by !;quure. 
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ALBnT GHIOasO (LEfT) lEADS DIALS Of PULSE ANALVIn HE DEVELOPED TO DI$1INGUI5H BETWEEN DIffERENT .ADIOACTIVE ISOTOPES BY .ELATIVE SPEEDS OF PARTICLES THEY EMIT 

I.e., combinations of dements. A typical tracing 
experiment heglns "'ith a solution containing 1) 
a known compoum] and 2) tiny amounts of a cadi .. 

-otlctive element. A ~e{:()nd ~olulion is then aJJeJ 
to the first which causes a nc'" compound to preci
pitate,. or settle, out of the mixture. If a Geiger 
counter Jet("cts must of the original solution's raui()o 
activity in th~ precipitated compound, the ('hemist 
may assume that the radioactive clement form. a 

similar compound. From this he can infer at least 
sume of the radioactive element's properties. 

Few problems of tracer chemistry are this sim. 
pie. Some radioactive elem~nts decay by emitting 
heavy alpha particles, others by emitting light Leta 
particles. When an alpha and a beta emitter occur 
together it is fairly easy to tell them apart. When 
two alpha emitters (or two beta emitters) occur to
gether it is more difficult. The only difference be· 

tween similar particles from different clement:; is 
their speed. Accor,dingly tracer chemists use sen· 
sitive instruments which can determiuf" particle 
speed. One such machine is the elaborate pulse an.c c 
alyzer shown above. 

But even this ingenuity was not enough to solve all 
of the chemists' problems. 'fo complete their knowl. 
edge, the chemists had still to work with visible, 
weighable amounts of plutonium (see nexl page) •. 

DRIED PRECIPITATE i. placed in a Geiger counter to cletermine if the rn~io.ctive ele. 
ment is pre:,enl. Olcmist here works without the protection of lead bricks because ra
dioactive element couJd at most be present in precipitate in harmlessly small amounts. 

~PERIMENTER TESTS HANDS in another COllllter to see if they are contamina· 
ted with traces of the radiollctive element. OIClJIitit Thompson used this metiwo to 
find compound which would seporOl. plutunium from uranium and fission products, 

COtfT,"UED ON NEXT ,AGI 71 
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Tuesday, July 9, 1946 

This morning's group meeting was attended by Aspre~, Beaufait, 
Blaedel, Cunningham, Eyring, Goeckermann, Howland, James, King, La 
Chapelle, Magnusson, Miller, Morgan, Newton, O'Connor, Perlman, Reynolds, 
Robinson, Seaborg, Templeton, R. Thompson, S. Thompson, Watt, Werner, and 
Westrum. I outlined the plans for the trip to Chicago by James and 
Ghiorso, who will work with William C. Bentley and Earl K. Hyde on the 
neutron fissionability of various isotopes using the pile. I announced 
that the 100 pg sample of Am241 bombarded with neutrons at Clinton will 
be worked up soon. Goeckermann reported on the neptunium fraction.of the. 
U235 + proton bombardment at the 60-inch cyclotron, and Morgan discussed 
the bombardment of 100 mg of plutonium with fast neutrons. Werner 
reported on his solubility experiments with americium and curium. R. 
Thompson described the work being done on the two barrels from Los Alamos 
containing Am241 arising from the decay of PU 241 , saying that the two 
barrels are quite different. Westrum is getting ready for the preparation of 
americium metal. B1aede1 will take over this work when Westrum leaves. 
Magnusson concluded the meeting with a discussion of some unreported work he did 
with Hindman at the Met Lab on Np(V). 

* * * * * 
Iz Perlman and I had lunch with Robert R. Gibson. Gibson, who is in the San 

Francisco office of Prentice-Hall, Inc., is interested in our writing a book on 
nuclear chemistry and described their publication policy for us. 

Wednesday, July 10, 1946 

Much of my day was spent talking with the fellows in their laboratories in 
Bldg. 4. 

Speakers at the Wednesday afternoon meeting in Gilman Hall were Roy Thompson 
reporting on protactinium chemistry and B. Peters talking about counting beta 
rays. 

Thursday, July 11, 1946 

After the usual administration matters, I looked over the mail. Truman 
Kohman wrote, saying that he would prefer to look at a photostat of the entire 
corrected "Table of Isotopes" rather than just a portion of it. He said he will 
check the points about which I asked him when I was in Chicago and will write to 
me in a few days. 

A thank-you note arrived from Robert R. Gibson for the meeting Perlman and I 
had with him on Tuesday. He is looking forward to our decision on signing the 
publication agreement. 

Peter had a check-up with Dr. McAlear this morning; he is doing fine. In the 
afternoon Lois Russell and Dorothy Axelrod visited Helen and Peter. [Lois worked 

.as a secretary with Hel.en before Helen left for Chicago in June of 1942; Dorothy 
was a biologist in the Radiation Laboratory at that time.] 
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Friday. July 12. 1946 

This morning I went to an overflowing Room 212 of LeConte Hall for 
the 273rd meeting of the American Physical Society. At 10 a.m. the group 
moved to Room 210, a more comfortable auditorium. There were a variety 
of interesting papers from "Description of a Frequency Modulated 
Cyclotron and a Discussion of the Deflector Problem" by E. J. Lofgren and 
B. Peters to Emilio Segr~'s paper, "A Paradox on Nuclear Isomerism." In 
recognition of Professor Birge's retirement as Pacific Coast Secretary, 
there were a number of laudatory remarks about his service. I did not 
attend the luncheon but went to my office to check on the status of 
things there. . 

A telegram arrived from Daniel Melcher, Director of the National 
Committee on Atomic Information, asking for a pa,ragraph of comment on the 
first anniversary of the opening of the atomic age. This will be 
distributed to the newspapers on August 6. 

I read a letter from Ruth Rogers, who brought me up to date on a 
number of items, including consultant and patent agreements, the refund 
on my Baltimore trip, reservations for my September trip, and 
developments on the publication of my article on the transuranium 
elements. Ruth asked about the return of Don Stewart from the Bikini 
tests (Don is planning to move to Berkeley from Chicago). Finally, she 
said, "Don't look now, but I think the' army is about to get a death grip 
on Science~-at least as represented here at Argonne. Things are rather 
discouraging, in spots." I then called Ruth to acknowledge the letter 
and to ask her about several other things. 

In the afternoon I returned to the APS meetings in LeConte Hall. 

Saturday. July 13. 1946 

"The Production and Use of High Energy Particles" was the title of 
today's symposium at the American Physical Society's meeting in LeConte 
Hall. Again the meeting was packed. The invited papers included "Why 
Are We Interested in High Energy Particles?" by J. Robert Oppenheimer, 
"The Experimental Problem of Accelerating Charged Particles" by Ernest O. 
Lawrence, "The Design of a Linear Accelerator for Protons" by Luis W. 
Alvarez, "The Synchrotron" by Edwin M. McMillan, and "The 184-inch 
Cyclotron" by Robert L. Thornton. 

Later in the afternoon Stan Thompson and I went out to the Mira Vista 
Country Club for nine holes of golf (S6T-52, 6TS-46). 

Sunday. July 14, 1946. 

Much of my day was spent working on the "Table of Isotopes." 

Lee Perlman and then Professor and Mrs. Axel Olson stopped by to 
visit us and to see Peter. 

Monday. July 15, 1946 

I talked with some of the fellows before looking at the mail. An 
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agreeable, most interesting response to my letter of April 26 arrived 
from Professor Fritz A. Paneth. He agreed that Coryell et a1. should 
name element 61 and that Segre and Perrier should name element 
43--astatine. Corson, MacKenzie, and Segre, he agreed, are the 
discoverers of element 85. Although he feels that Miss Perey is the 
discoverer of element 87, he does not like her first-proposed 
name--catium. However, she recently suggested the name francium (symbol 
Fa), and he approves of this. Paneth then went on to say that'he will 
mention the names "americium" and "curium" and give a reference to our 
recent publications in his article about the naming of the artificial 
elements. 

In June I mailed, in response to his request, a copy of my Pittsburgh 
talk ("Future Possibilities with Radioactive Tracers") to Robert Littell 
of The Reader's Digest. Today a letter arrived from John T. Beaudouin, 
Littell's associate, saying that he is not interested in an article based. 
on the material. 

Ruth Rogers wrote, in a letter I received today, that material from 
my files is being shipped today but that my requests for duplicate files 
of reports and currents reports are being held up. She is trying to 
check on the problem. 

In response to his request of last Friday, I sent the following 
statement to Daniel Melcher, Director of the National Committee on Atomic 
Information: 

The realization of nuclear energy in the form of the atomic bomb a 
year ago has given rise to international political and social . 
problems of unprecedented magnitude and importance. The first step 
toward their solution lies in bringing before the people the facts 
about nuclear energy and its implications and great progress in doing 
this has been made in the State Department's Acheson Report on the 
International Control of Atomic Energy and its favorable reception. 
This year has also seen the beginning of actual plans for the 
development of nuclear energy for application to industrial uses, and 
it is expected that research in this field will get a good start in 
the second year of the atomic age. 

I received a letter from John H. Manley in Los Alamos, who said that 
he und~rstands that Oak Ridge considers the material on the chart of 
heavy isotopes that I used in Chicago to be declassified, and asks if he 
may use it. I immediately replied, saying that I have been told that the 
chart was cleared only for the talk and must be further cleared before 
publication. I suggested that he may be able to get it cleared faster 
than I can. I also replied to Kenneth E. Davis' June 25 letter, saying 
that the isotope chart has not yet been cleared for publication. 

I wrote to Donald A. McPherson of John Wiley & Sons, Inc., and said 
that Dr. Perlman ~nd I have decided to publish with Prentice-Hall. I 
explained that John Wiley's offer was as good as Prentice-Hallas, but, 
beginning a number of years ago, I have been influenced by conversations 
with Professor Latimer in the matter of publishers. 

Later, a telegram arrived from Truman Kohman, stating that a request 
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for the fission product table should be directed to J. M. Siegel, Clinton 
Laboratories. 

In other correspondence, I wrote to E. S. Proskauer, Interscience 
Publishers Inc., to say that my commitments are too heavy for the next 
several years to accept the editorship of Advances in Nuclear Chemistry. 
Another letter went to Willard L. Valentine, Editor of Science, in which 
I explained that my Chicago paper, "The Transuranium Elements," is ready, 
and I will airmail it to him as soon as it is cleared for publication. 

I mailed Milton White five reprints of the "Table of Isotopes.~ 
noting that they are in short supply. I also reported that we are 
preparing an up-to-date version that we hope to have ready for 
publication in the open literature in six months or one year. I 
explained that Science will soon publish my Chicago talk with a copy of 
the slide containing more information on the transuranium elements. 

Then I sent Steve Lawroski a reminder that Stan and I are waiting to 
hear from him about our golfing vacation. 

Helen and I had dinner at the home of Dr. and Mrs. Charles Prescott. 
[Charles was in charge of much of the work in chemistry for Ernest 
Lawrence's isotope separation project carried on here in Berkeley during 
the war.] 

Tuesday, July 16, 1946 

Present at this morning's group meeting were Asprey, Beaufait, 
Blaedel, Cunningham, Eyring, Fontana, Ghiorso, Goeckermann, Howland, 
James, King, La Chapelle, Lindner, Magnusson, Miller, Morgan, Newton, 
O'Connor, Perlman, Prescott, Reynolds, Robinson, Seaborg, Templeton, R. 
Thompson, and Westrum. There was some discussion about the fission 
measurements and samples to take place in Chicago later this month. 
Perlman announced that we now have skeleton plans for the Chemistry Annex 
(previously known as the hot lab). Newton said that he plans to study 
the distribution of fission products and the cross sections for fission 
by high energy alpha particles. R. Thompson reported on the process for 
the extraction of Am241 from the Los Alamos barrels. I mentioned that we 
would like to know about vacation plans. Morgan then reported that the 
fluosilicate procedure for the separation of americium and curium from 
the rare earths is not as bad as previously reported and then said that 
they have done further work on Werner's oxidation procedure for 
separating americium from rare earths. Westrum reported the production 
of a silvery metallic material, presumably americium metal, formed by 
reduction of the fluoride, bot it will have to be verified. 

* * * * * 
I replied to a June 11 note, forwarded from Chicago, from George G. 

Manov, a friend since graduate school days here in Berkeley. Manov is 
now living in Garrett Park, Maryland. I explained that I am now back in 
California so that perhaps we can see each other when he visits here in 
September or at the fall meeting of the American Chemical Society in 
Chicago. 
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In other correspondence I answered a letter received on July 1 from 
Alfred o. C. Nier and said that I have been unable to find evidence in 
the literature for a 250-day titanium isotope. I acknowledged a March 14 
letter from Professor German E. Villar in Montevideo, Uruguay, which 
called my attention to some of his work on the position of the heaviest 
elements in the periodic table. However, I said that I cannot agree with 
his formulas in which a tetravalent character is assigned to hexavalent 
uranium compounds. I also wrote to John E. Pfeiffer to say that I 
believe his broadcast script is well done. 

I telephoned Charles O. Coryell to discuss getting a copy of the 
table of fission product activities to use in the preparation of our 
"Table of Isotopes." I assured Charles that the "Table of Isotopes" will 
not be published until after the fission product table appears in the 
open 1 iterature. 

Alexander Bratenahl began working as a Chemist P2 with Eugene Huffman 
in the analytical chemistry group. 

Wednesday, July 17, 1946 

Today I accepted a July 5 invitation from Professor Oliver J. 
Grummitt of Western Reserve University to give two lectures on 
"Transuranium Elements" in their sixth annual "Frontiers in Chemistry" 
series on March 21, 1947, in Cleveland. 

Paul C. Aebersold asked, in a letter dated July 9, about my plans for 
updating the "Table of Isotopes." In my reply sent to him at Oak Ridge, 
I said that Iz Perlman and I are revising it and that it will be 
published' in some publication of Argonne or in the Handbook. We want it 
in the open literature as soon as it is cleared. I mentioned that I had 
not thought about selling it and asked if he thinks that is consistent 
with publishing it in Reviews of Modern Physics. 

I read a copy of a letter from Martin H. Studier to Ralph James. 
Marty asked Ralph to check his calculations, on the basis of which he 
assigned the 4.4-day activity to Np233 rather than Np234. 

Lofgren and Cunningham spoke at this afternoon's meeting of the 
chemistry groups in Room 102, Gilman Hall.7 

Helen had an appointment for a postnatal checkup with Or. Josephine 
Borson this afternoon; she has another appointment with Or. Borson in a 
couple of weeks. 

Thursday, July 18, 1946 

This morning I answered a letter from E. K. Burger of Venice, 
California, saying that I have no information about the type of camera he 
wishes to buy. I suggested he contact Professor C. s. Garner (Department 
of Chemistry, UCLA) for information on matters of nuclear science. 

In addition, I wrote to Professor Roger Adams, University of 
Illinois, to ask advice about how to handle a letter I received from Or. 
Eberhard Grassmann, a German nuclear scientist, who would like to obtain 
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a passport to leave Germany and to receive books in the nuclear field. I 
then wrote to Dr. Grassmann to explain that I have never been in a 
policy-determining position that would allow me to answer questions such 
as he has asked. I suggested that perhaps Professors James Chadwick, M. 
L. Oliphant, or J. D. Cockcroft in England might help him. I told him 
that I have brought his situation to the attention of Professor Roger 
Adams, who has been scientific advisor to the administrators of the 
American Zone of Germany. 

Another letter went to Jim Gibson of Ellensburg, Washington. a 
prospective student, to whom I gave the historical explanation for.the 
use of the letters s, p, d, and f in the designation of electronic 
structure. In answer to a letter of June 29 from Baltzar von Platen, 
Stockholm, Sweden (co-inventor of the Electrolux refrigerator), I said 
that I do not believe that it will be possible to obtain energy from the 
nuclear fission reaction at as high a concentration (500 watts/cm3 ) as he 
mentioned. 

E. S. Proskauer (Interscience Publishers, Inc.) acknowledged my 
letter of July 15, in which I declined the offer to become the editor of 
Advances in Nuclear Chemistry. He said he hopes, however, that if the 
plan materializes, I will at least become one of the authors. 

Friday. July 19. 1946 

At the laboratory today I read reports and journals and talked with 
the fellows. 

Helen and I had dinner at the Axel Olson home (2696 Cedar). We met 
two of Hanna 01son1s sisters. Later, the older Olson son Bill, his wife 
Margaret, and the younger son Pete came by to greet us. [Axel Olson, who 
has been on the faculty here since about 1920, taaght our Chemical 
Thermodynamics in the fall of 1934--my first course in chemistry here at 
Berkeley.] 

Saturday, July 20, 1946 

While Jo Owen spent the time with Helen, I went to Mira Vista Country 
Club with Al Ghiorso and Stan Thompson for 18 holes of golf (AG-109, 
SGT-100, GTS-102). 

Sunday, July 21. 1946 

Jerry Howland shot 112 and I shot 98 in our 18 holes of golf at Mira 
Vista. Country Club. 

Later the Latimers stopped in to visit us and to see Peter. 

Monday, July 22. 1946 

In today's mail was an executed copy of my consultant agreement for 
the Metallurgical Laboratory at the University of Chicago from W. B. 
Harrell, Business Manager. 

An invitation arrived from Norris Ew Bradbury, Director at Los 
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Alamos, for me to attend a conference there on fundamental problems in 
nuclear physics on August 19 to 24, and to present a paper on a subject 
of my choosing. 

Willard L. Valentine, Editor of Science, acknowledged my letter and 
the delay in clearance of my paper "The Transuranium Elements" but said 
they are still looking forward to receiving the paper. 

I read James' reply to Studier about the 4.4-day neptunium. James 
gave Studier some revised information but said that he doesn't believe 
the question of the assignment can be resolved with the information they 
have. He suggested a repeat of the proton bombardment of U233. 

Iz Perlman and I signed and returned to Prentice-Hallian agreement to 
prepare a book of about 175,000 words on the subject of nuclear chemistry 
by October 1, 1948. We will receive an advance royalty of $1,000 for 
this. 

I made the usual rounds of the labs. All of our graduate students 
have had laboratory experience, which makes research somewhat smoother 
than it would be with inexperienced students. 

Tuesday, July 23, 1946 

I attended our group meeting in the morning along with Asprey, 
Beaufait, Blaedel, Bratenahl, Connick, Cunningham, Eyring, Fontana, 
Goeckermann, Heppler (a technician with Westrum), Howland, Huffman, King, 
La Chapelle, Lilly, Lindner, Magnusson, Miller, Newton, O'Connor, 
Reynolds, Templeton, R. Thompson, Werner, and Westrum. I announced that 
there will be no meeting next week and then asked for and received 
reports on the status of the samples for James and Ghiorso to be used in 
the fission measurements. We discussed the controversy about the 
assignment of the 4.4-day neptunium, which Studier now claims should be 
assigned to Np233. I said that a good proton bombardment of U233 would 
probably clear up the assignment. Westrum described his three americium 
metal reduction experiments and his new melting point measuring 
apparatus. He also mentioned his preparation of NpF 3 for neptunium metal 
production runs. Blaedel talked about another melting point apparatus 
being set up. I announced that we should have x-ray facilities soon for 
determining molecular structure; William Shand, Jr. is now here and will 
work with us and the Gilman Hall group on the problem. Magnusson 
reported on the Np(IV) TTA chelate solubility in benzene. Templeton and 
Howland talked about their lead bombardments. There was some discussion 
about the desirability of obtaining suitable radiation protection devices 
as soon as possible. Goeckermann then talked about his new program for 
the investigation of isomeric transitions in the tellurium isotopes. 
Finally. I reported that Prescott and Reynolds are starting a program of 
measuring the ionization potentials of the transuranium elements. 

* * * * * 
A letter arr.ived from Steve Lawroski, who will spend part of his 

vacation in California. Steve asked for our plans so that he can adjust 
his vacation to fit ours. I immediately went to show the letter to Stan 
and discuss the matter with him. 
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In a memorandum to Donald Cooksey, Associate Director of the 
Radiation Laboratory, I asked that he make arrangements through the Area 
Engineer's Office to have a complete copy of the Metallurgical Laboratory 
card index sent to Berkeley; the index is necessary for reference work 
and for the writing on the Plutonium Project Record. 

Wednesday. July 24. 1946 

The first thing I did this morning was to reply to Steve Lawroski's 
letter to give him the plans for the golfing vacation that Stan and I 
have planned. I said we plan to fly to Los Angeles over the dinner hour 
on August 9 and will conclude our vacation on August 19. I suggested 
that he may plan to come to Berkeley and fly down with us or fly directly 
to Los Angeles. In either case he may stay with one of us in Los 
Angeles--with me at my parents' home, with Stan at his folks' place, or 
in a hotel. In addition. I said that if he wants to send his clubs out 
here. he may send them to my parents' home in South Gate. 

I wrote to Norris Bradbury to accept his invitation to speak at the 
August meeting. I said that I plan to arrive in Albuquerque ~t 2:00 
p.m .• Monday. August 19. The title of my talk will be "Nuclear 
Properties of Some Heavy Isotopes." 

I had a chest x-ray today in the office of Or. E. Schulze H'eald (2560 
Bancroft Avenue)--this is a part of the routine lab physical 
examination. 

Then, at the afternoon meeting in Gilman Hall, Edward L. King spoke 
on the activity coefficient of uranyl chelates as a function of the TTA 
concentration in the benzene layer; Stan Thompson talked about the 
bombardment of Np237 with helium ions. 

Thursday. July 25. 1946 

Much of my day was spent making the rounds of the laboratories in 
Bldg. 4, but I also found time to work with Iz on the "Table of Isotopes." 

Friday. July 26. 1946 

Before going to the hill, I worked for a while in my office in Gilman 
Hall (Room 317), preparing lecture notes for the course in nuclear 
chemistry (Chemistry 123) that Iz Perlman and I are going to give during 
the coming fall semester. 

On the hill I spent time on the "Table of Isotopes." 

Saturday. July 27. 1946 

I wrote a quick note to Steve Lawroski to explain that we now have 
reservations leaving San Francisco at 8:00 a.m. on August 9, instead of 
the later time I mentioned earlier. 

Amos Newton and I played nine holes of golf at Mira Vista Country 
Club (ASN-62, GTS-48). 
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Sunday. July 28. 1946 

A1 Ghiorso and Ralph James have left for Chicago to participate in 
some fission measurements. 

Today Jerry Howland was my golfing partner--we played 18 holes of 
golf at Mira Vista (JJH-113, GTS-100). 

Monday. July 29. 1946 

I sent a revised version of Report A-33 ("Properties of 94-239") to 
Joe Kennedy for his and Art Wahl's approval, explaining that the original 
version was not cleared for publication because it is not yet permissab1e 
to publish quantitative data on the fission properties or hitherto 
unpublished radioactive properties of PU 239 . 

PROPERTIES OF 94-239 
May 29, 1941 * 

We would like to report that we have observed the fission of 
94 239 with slow neutrons. The cross section for the fission of 
94 239 with slow neutrons is even larger than that of U235. The cross 
section was determined by comparing the number of fissions obtained 
with a sample containing 94 239 with the number obtained with a sample 
of ordinary uranium under conditions which were as identical as 
possible in every detail. Two separate methods were used to prove 
that the fissions in the 94 239 sample could not be attributed to 
the presence of uranium impurity: (1) complete and identical 
chemical tests on the isolation of rare earth carrier material for 
element 94 from non-irradiated uranium, i.e., "blank tests," in which 
the absence of uranium impurity in the final product was established 
by showing the absence of uranium alpha-particles and (2) 
demonstration that the ratio of the cross section for slow neutrons 
to that for fast neutrons for the fission of 94 239 is different 
from the same ratio for natural uranium. This latter experiment has 
not yet been carried out in its optimum form, and we hope to submit a 
later report giving details of an improved experiment. 

The details follow: 

A sample of uranyl nitrate (U02(N03)2·6 H20) weighing 1.2 
kilograms was distributed in a large paraffin block, placed directly 
behind the beryllium target of the 60-inch Berkeley cyclotron, and 
given over a period of about two days a 3500 microampere-hour 
bombardment with neutrons from beryllium plus 16 Mev deuterons. This 
uranyl nitrate was placed in a continuously operating glass 
extraction apparatus, two liters of diethyl ether were added, and 
practically all of the uranyl nitrate was extracted into the ether 
phase. The 93 239 was isolated from the aqueous phase with rare earth 
fluoride carrier by the method of McMillan and Abe1son 1 and the 
mixture of 3 mg of La and 3 mgof Ce which was "carrying" the 93 239 
was reprecipitated as fluoride six times in order to remove any 
uranium impurity. This sample of 93 239 at the time of its 
purification (which included purification from element 94) had an 
activity of 125 millicuries as determined with the aid of an 
ionization chamber, connected to an FP-54 vacuum tube electrometer, 
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which had been calibrated in an absolute manner for 93 239 radiation 
by the use of a Geiger counter and the method of a1iquots. After the 
93 239 had decayed into 94 239 , preliminary fission tests were made on 
this sample which then contained 0.5 microgram of 94 239 • This sample 
was placed near the screen window of an ionization chamber which was 
imbedded in paraffin near the beryllium target of the 37-inch Berkeley 
cyclotron. This gave a small, but detectable, fission rate when a 6 
microampere beam of deuterons was used. However, this count was too 
small to be sure that the fissions were riot due to uranium impurity and 
the fission rate with fast neutrons (i.e., when the chamber was 
surrounded with cadmium) was too small to determine with any accuracy at 
all. 

This sample, which had a thickness of total material amounting 
to 4.8 mg per cm2 , was then subjected to a chemical procedure 2 

designed to isolate the 94 239 in much less material. The procedure 
was carefully tested in blank experiments with the aid of element 94 
from deuteron-activated uranium as tracer to show that the yield was 
practically 100 per cent. In this manner the 0.5 microgram of 
94 239 was isolated with lanthanum fluoride in which the thickness 
of total material amounted to 0.16 mg per cm 2 • (In a blank 
experiment in which the same amount of lanthanum fluoride was 
isolated from non-irradiated uranium by an identical chemical 
procedure the alpha-count was less than 1/4 per minute. Correcting 
for the geometrical factor, as determined with the aid of a known 
amount of uranium of the same thickness, this means that the sample 
contained less than 3 micrograms of U238 impurity and hence less than 
0.03 microgram of U235 impurity. This is the upper limit of uranium 
impurity which may be present, as determined by the limitations on 
the method of detection, and the actual amount might very well be 
much less than this.) A standard uranium sample, probably in the 
form of anhydrous oxide, of a thickness and area very nearly the same 
as that of the 94 239 sample, was prepared by the e1ecto1ysis of 
ordinary uranium out of absolute ethyl alcohol solution. This 
uranium standard contained 200 micrograms of U238 and hence 1.46 
micrograms of U235. The easily measurable fission rates of the 0.5 
microgram 94 239 sample and the 1.46 microgram U235 sample were 
compared when placed near the screen window of an ionization chamber imbedded 
in paraffin near the beryllium target of the 37-inch Berkeley cyclotron. 
When the ionization chamber and samples were completely surrounded with a 
shield of cadmium and boron carbide (B4 C), the fission rates dropped to 
negligibly small values. 

Worth appending here is the information which we have obtained about the 
alpha-activity of 94 239 • During the decay of the 125 millicurie sample 
of 93 239 , the sample was placed near an ionization 
chamber connected to a linear, pulse amplifier in order to watch for 
the growth of alpha-particles. A strong magnetic field was used to 
bend out the beta particles. An alpha-particle activity was observed 
to grow with a half-life of about 2.3 days, which is the half-life to 
be expected for growth from 93 239 • The alpha-count grew to the value 
240 per minute. After the sample was thinned to 0.16 mg per cm2 , the 
alpha-count became 800 per minute. Correcting for the geometrical 
factor, as determined with the aid of a known amount of uranium of 
the same thickness as this sample, the total alpha-emission of the 
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sample amounted to about 60,000 per minute. This corresponds to a 
half-life of about 3 x 104 years. 

*This letter was received for publication on the date indicated but 
was voluntarily withheld from publication until the end of the war. 
The original text has been somewhat changed, by omissions, in order 
to conform to present declassification standards. 

1. E. M. McMillan and P. H. Abelson, Phys. Rev. 57, 1185 (1940) 
2. G. T. Seaborg, A. C. Wahl and J. W. Kennedy, Phys. Rev. 69, 376 
(1946) 

In a reply to a request from M. W. Welch, I explained that I do not 
have a print of the photograph that he wants but perhaps he may be able 
to get it from Bob Campbell of Life magazine. 

Tuesday, July 30, 1946 

A most interesting letter arrived from Roger Adams in response to my 
request for information about the problems of Dr. Eberhard Grassmann, a 
German scientist. He said: 

In my opinion there is no chance to obtain a passport for a German to 
come to the U.S.--except for the special categories--unti1 after the 
peace settlement. Even bringing in Germans for specific jobs has not 
yet been clarified. However. I advise you to write to Mr. J. C. 
Green, Publications Branch, Dept. of Commerce, Washington, D.C., who 
is following this matter closely and can give you the latest 
information. 

When I left Germany in March, and from the newspapers, there is no 
indicated change as yet, each zone is run with complete independence 
so that the U.S. would have no influence with respect to an 
individual in the French, British or Russian zones. I'm not sure in 
which zone Neustadt/Holstein is located. 

Many of the scientific libraries in government institutions in the 
Russian zone were removed completely to Russia, as well as the more 
important equipment in the laboratories. In the other zones the 
thieving has been chiefly by individuals rather than by the military. 

Conditions in Germany are bad. They have received essentially no 
scientific journals since 1940 and any governmental support of 
research no longer exists. Since May 1, research along practically 
every line has been permitted, but it is something else to get a 
salary, needed equipment or chemicals and I might add enough food to 
induce a person to want to do research. Our military government has 
little sympathy for scientists and they fall in the same category as 
the average man on the street. 

I understand it is possible to send packages up to 11 1bs. to Germans 
so that I presume books are acceptable. Grassmann might, however, 
prefer food since I see no opportunity for any intensive research in 
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Germany for some time to come. Frankly, I don't know what to advise. 

Wednesday, July 31. 1946 

I had an 8:40 a.m. appointment with Dr. Kent F. Kohler, my dentist, 
who is now located at 2200 Grove Street. Dr. Kohler cleaned and checked 
my teeth. I then went to the hill. 

A termination notice, effective June 30, of my consultant contract 
with the University of Chicago arrived from W. B. Harrell, who explained 
that as of July 1,1946, the Metallurgical Laboratory was succeeded by 
Argonne National Laboratory. 

I also received a thank-you note from Daniel Melcher for my statement 
for the National Committee on Atomic Information. 

Harry G. Cisin of Electronic Exhibitors asked, in a letter dated July 
22, if I, as a member of a jury committee, would help select the ten 
living persons in the U.S. who have made the most outstanding 
contributions to the science and art of electronics. 

I received from Hoylande D. Young a copy of my paper, "The 
Transuranium Elements," along with a letter, dated July 24, explaining 
that Dr. Manning wants some changes incorporated inta it regarding 
credit. She asked that I review the manuscript and then resubmit it. 

A lengthy lette~, dated July 25, arrived from Paul Aebersold about 
our proposed revision of the "Table of Isotopes." Paul is primarily 
concerned about distribution at a small cost. 

I also read a copy of a letter from Kenneth Priestley, our Radiation 
Laboratory business manager, to William B. Harrell, University of 
Chicago, suggesting that the Metallurgical Laboratory notebooks we have 
that are to be returned to Chicago be photostated here, rather than in 
Chicago, since some of them are in continuous use. 

A. H. Bazell was employed as a Chemist P-1 today. 

Tom Morgan, Iz Perlman, and I left the lab right after lunch and 
played 18 holes of golf at the Tilden golf course (LOM-107, IP-104, 
GTS-98) . 
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Thursday. August 1. 1946 

I handled a few administrative matters and then looked over the 
mail. I received a July 26 letter from Geoffrey Wilkinson in England. 
Wilkinson informed me that he expects to be in Berkeley to begin his 
research with our group about September 17; however, he has not yet 
received an official letter from the University nor a reply from the 
International House. He said he needs these documents to satisfy the 
immigration authorities. 

As usual I visit~d our laboratories in Bldg. 4 to discuss the 
research progress with the members of our group. Later I read--I am 
trying to keep up with the report and journal reading. 

Helen had an appointment with Dr. Borson this afternoon for another 
postnatal checkup; she seems to be doing fine. 

Friday. August 2. 1946 

This morning a teletype arrived from Winston Manning, requesting that 
Roy Thompson visit Argonne for a week or so because they are having 
trouble with non-extractability of plutonium in the Redox process. 

In the afternoon, Amos Newton and I played 18 holes of golf at Tilden 
Park (ASN-111, GTS-93). Amos claims to be a non-golfer. 

Saturday. August 3. 1946 

Part of the morning was spent working in my Gilman Hall office on my 
notes for Chemistry 123 (Nuclear Chemistry). 

Later, up in Bldg. 4, I read a letter from Norris Bradbury. He 
included a questionnaire for the purpose of providing proper local 
transportation when I visit Los Alamos later this month. 

Herman J. Bradley began working as a Senior Laboratory Technician for 
our group. 

Sunday. August 4. 1946 

Jerry Howland and I played 18 holes of golf at Mira Vista Country 
club (JJH-113, GTS-98) in the morning. Later Jeanette, Helen, and I took 
Pete for a ride in Jeanette's car. 

I spent some of the afternoon and evening working on the "Table of 
Isotopes." 

Monday. August 5. 1946 

I received a letter from Robert Macho1 of Unicorn Press, asking for 
information about the names of elements 43, 61, 85, and 87, to be used in 
an encyclopedia on which he is working. 

A formal letter of appreciation for my contributions to the 
Metallurgical Laboratory arrived from Farrington Daniels, who has now 
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returned to the University of Wisconsin: 

For a long time I have meant to write a letter to express formally, 
the appreciation of the Metallurgical Laboratory for the splendid 
contributions which you made to its success. Through your previous 
background of experience, your keen insight into the problems 
involved and your outstanding leadership you were able to solve 
rapidly 'all the chemical problems needed for the production of 
plutonium. These successful accomplishments played an important part 
in the early termination of the war. Your influence was not confined 
to the Metallurgical Laboratory alone; the men that you trained went 
out into the other laboratories of the project to solve additional 
problems. 

I enjoyed greatly attending your seminars and I was impressed with 
high scientific caliber of the research and with your complete 
knowledge and guidance of the program. 

Although we have both left the Metallurgical Laboratory I am sure 
that there will be effective, continuing cooperation between the 
Chemistry Division of the Argonne National Laboratory and the 
California Laboratory. In my position on the Board of Governors I 
will do all that I can to encourage such cooperation. Dr. Manning 
seems to be carrying on well in spite of the loss of many key men. 

1 want you and Mrs. Seaborg to know, too, how saddened Mrs. Daniels 
and I were to hear of the loss of one of the twins. 

1111 expect to see you in Chicago in September and possibly at Los 
Alamos in August. 

A lengthy letter arrived from Truman Kohman about the Plutonium 
Project Record. He has completed the survey chapter on the plutonium 
isotopes. Kohman also proposed a revision of the editorial organization 
and would include another volume, entitled something like Radiochemistry 
or Radioactivity of the Heavy Elements. He again mentioned that he would 
like to see the Isotope Table, even though it is not completed. Finally, 
he answered some specific questions about a number of isotopes that I had 
asked him to check. 

Robert Matteson, Vice Chairman, California Section of ACS, sent me 
details of the advance publicity for my talk in October. I promptly sent 
him a photograph, biographical information, and an abstract of my talk 
entitled "Plutonium and Nuclear Energy": . 

The discussion will center primarily around the chemical developments 
and achievements in the nuclear energy field, with most of the 
emphasis placed on the important new synthetic element, plutonium. 
The development of the chemical procedures which are used for the 
extraction of plutonium from uranium and fission products at the 
plutonium production plants will be described with particular 
emphasis placed upon the interesting work which was done with 
microgram quantities of material in the early days when no more than 
this amount of plutonium was available for the whole chemical 
research program. 
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The talk will include a discussion of the discovery and study of a 
number of interesting new transuranium isotopes and also a discussion 
of the prospects for the commercial applications of nuclear energy. 

Tuesday, August 6, 1946 

Present at our group meeting this morning were Asprey, Bazell, 
Beaufait, Blaedel, Connick, Cunningham, Eyring, Ghiorso, Howland, 
Huffman, James, Lilly, Lindner, Magnusson, Miller, Morgan, Newton, 
O'Connor, Perlman, Reynolds, Robinson, Simkin, Templeton, R. Thompson, S. 
Thompson, Westrum, and I. I announced that Nelson Garden has been. 
assigned full time by Professor Lawrence to the problem of radiation 
protection. Perlman presented the following plan for room assignments: 
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Newton gave a preliminary sketch of the plan for the annex: 
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I announced that the next Tuesday morning meeting will be on August 
20 and then asked for a status report on the counters, which Robinson 
gave. Ghiorso gave the results of the thermal fission cross section 
measurements he helped make in Chicago. 

Isotope Half-life Fission (barns) 

Cm242 150 d, a 2800 b if Am241 = 3 b 
P0208 Long 95 b (max.) 
Pb 204 Stable 10-4 b 
Am242 17 h, a- 6000 b (doubtful) 
U230 20 d, a 25 b 
U2310 4.4 d, K 100-400 b 
U232 30 y,a 10-4 b 
Pa 233 27.5 d, a- 40 b 

Morgan described the Np2~7 plus helium ion bombardment, and I 
summarized the situation on the americium isotopes. Templeton summarized the 
new radioisotopes that our group has discovered in the region of lead. 

* * * * 
Another letter arrived from Steve Lawroski, agreeing to Stanis and my 

latest plans. Steve will arrive in Berkeley on Wednesday (tomorrow) and 
wants a hotel reservation. 

I wrote to Paul H. Fall of the ACS (with a carbon to L. L. Quill), saying 
that today I received notification that, sponsored by the Division of 
Chemical Education at the Chicago ACS meeting, I am scheduled to speak at 
2:45 p.m. on Tuesday, September 10. I went on to say that, to the best of my 
memory, this is the first news I have had of this talk. 

I mailed a photograph to Professor Oliver Grummitt at Western Reserve 
University and asked whom he has selected to speak on "Artificial 
Radioactivity" in his "Frontiers in Chemistry" series. I offered to make 
some suggestions if he has not yet come to a decision. 

Other letters went to Roger Adams, whom I thanked for his oplnlons about 
Dr. Grassmannls problems, and to Eugene P. Wigner, whom I asked whether he 
thought I need attend the Wednesday, September 25, evening session of the 
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Princeton University bicentennial celebration. I explained that classes in 
Berkeley begin that week and there is some advantage to my returning to 
Berkeley by early Thursday morning. I also wrote to Dr. C. Reid in Chalk 
River. Reid wrote me in May from England that he has been awarded a 
Commonwealth Fellowship to study and work in Berkeley. 

The National Committee on Atomic Information put out a press release 
today in observation of the first anniversary of the atomic bombing of 
Hiroshima. This included the statement I mailed Daniel Melcher on July 15 
and contained remarks by people such as Robert F. Bacher, Arthur H. Compton, 
Helen Gahagan Douglas, David Lilienthal, Eugene P. Wigner, and others. 

Wednesday, August 7, 1946 

Earl Hyde arrived from Argonne to collaborate on a U233 plus deuteron 
bombardment. 

When I saw Joe Kennedy, who is visiting Berkeley, he gave me a letter 
that he had written before he left St. Louis about our article, "Properties 
of 94-239" (Report A-33). Joe agrees that it should be published, even with 
the declassification deletion of the fission cross section. I also mentioned 
to Joe the idea of Lawrence and McMillan that Segre and I write a brief 
history of the transuranium elements, to be published in a journal such as 
Nature. Joe was less than enthusiastic and said he did not see the necessity 
of such an article. 

I received a letter from Chas. E. Waring, recently appointed head of the 
Department of Chemistry at the University of Connecticut. Waring is 
interested in hiring a nuclear inorganic chemist for his staff. 

A letter arrived from Leonard I. Katzin about Volune 17A (Production and 
Separation of U233 - Survey) of the PPR. I promptly answered, saying 
that I agree that some of the chapters now available could well be issued in 
advance as secret reports. My reply regarding Chapter I, about which he 
specifically inquired, is that it is primarily an introduction and I doubt 
that it is worth issuing. In response to his query about joint publication 
of the work on the 4n + 1 radioactive series with the Canadians, I said that 
I would like to think about it. I asked for the opinions of Hagemann, 
Studier, and Manning. I also mentioned that if it is decided to handle it in 
this way, the best approach may be through conversations with the people 
involved. 

I replied to Geoffrey Wilkinson's letter, explaining that Professor 
Latimer is out of town during August, and that this may delay things if 
Latimer hadn't taken care of it before he left. 

In addition, I wrote a note to Alan E. Florin to inform him that I will 
be in Los Alamos August 19-23, and to ask if he is interested in some golf 
during that time. 

Thursday, August 8, 1946 

A note arrived from R. D. Richtmyer of Los Alamos, saying that he has 
tentatively scheduled my talk for a meeting on the fission process on Tuesday 
afternoon, August 20. 
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In response to his request of July 22, I sent the following list of ten 
living persons who have made the most outstanding contributions to 
electronics to Harry Cisin of Electronic Exhibitors: E. H. Armstrong, W. D. 
Coolidge, Lee De Forest, Lee DuBridge, Philo Farnsworth, Donald Kerst, E. O. 
Lawrence, F. E. Terman, R. J. Van de Graaff, and V. K. Zworykin. 

I mailed an additional copy of revised Report No. A-33 to Art Wahl in 
Santa Fe, explaining that I have learned from Joe that he hasnlt seen it 
yet. I said that we are disappointed that we canlt publish the slow neutron 
fission cross section of PU 239 , but we feel it is worth publishing the 
deleted version unless he objects. 

An acknowledgment of the receipt of our signed publication agreement, 
along with a $500 check, arrived from D. E. White, secretary to Howard 
Warrington of Prentice-Hall, Inc. 

Later I went down to my Gilman Hall office to spend some time working on 
my notes for Chemistry 123. As usual when I am on campus, I checked in with 
Miss Kittredge and the Department office. 

Friday. August 9. 1946 

Thompson, Lawroski. and I left San Francisco at 9 a.m. on United Flight 
530 and arrived in Los Angeles at 11:27 a.m. We took the airport bus to the 
Biltmore, where we were met by Stanis mother, Bessie Fay. During this 
vacation I shall stay at my parents I home (9237 San Antonio Ave., South 
Gate), Stan will stay with his mother (9414 Dorothy St., South Gate), and 
Steve will be in a motel at Firestone and Long Beach in South Gate. Later 
the three of us played 18 holes of golf at Rio Hondo Golf Club (607 No. Old 
River School Road, Downey) (SGT-i4. SL-98, GTS-109). 

[In Berkeley, Waldo Cohn is visiting the laboratory from Oak Ridge. 
Helenls mother arrived to stay with her while I am on vacation.] 

Saturday. August 10. 1946 

In South Gate. Steve, Stan and I again played at Rio Hondo Golf 
Club--nine holes in the morning, lunch at the clubhouse, nine holes after 
lunch. For 18 holes 1 shot 111, Steve shot 110, and Stan shot 93. The 
weather is hot but not uncomfortable. 

After dinner with my parents at home, 1 wrote to Helen. 

Sunday. August 11. 1946 

In South Gate. I ~m enjoying being here with my parents, whom 1 found to 
be well. 11m also enjoying the dinners my mother cooks for us--it reminds me 
of my childhood. 

Steve, Stan, and 1 again played 18 holes of golf at Rio ·Hondo (SGT-98, 
SL-100, GTS-100). My score was somewhat better today. [I sometimes caddied 
on this course when ~ was a boy in South Gate, and our Boy Scout camp was 
located on the edge of the course, near the Rio Hondo River.] 

1 telephoned Helen and learned that everything is fine there. 
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Monday, August 12, 1946 

In South Gate. Today Steve, Stan, and I went to the Baldwin Hills Golf 
Course (5800 West Slauson Ave., Los Angeles) and played 18 holes (SGT-90, 
SL-94, GTS-l00). This course is somewhat hilly. 

[In Berkeley, Roy Thompson has gone to Chicago for a week. A letter 
arrived for me from W. M. Welch, explaining that his interest in having a 
print of the Life picture was merely to have it for their library. A 
thank-you letter also arrived from Jim Gibson for my suggestions. Gibson 
said that he has been accepted at Berkeley.] 

Tuesday, August 13, 1946 

In South Gate. Steve, Stan, and I went to Monterey Park and played 18 
holes of golf at the Southern California Golf Course and Club (SGT-98, SL-99, 
GTS-96). This course is rather heavily trapped and relatively difficult. 

My parents went to Hollywood to see a Swedish movie, leaving chicken, 
pie, and coffee for me; so I ate dinner alone and then wrote to Helen. 

Wednesday, August 14, 1946 

In South Gate. Thompson, Lawroski, and I played at the Western Avenue 
Golf Course, Inc. (Western Avenue and 121st St., Los Ang~les) (SGT-93, SL-97, 
GTS-108). I should have done better on this flat course, but I was suffering 
from a migraine headache. 

This evening I went to the home of Clayton and Rita Shelden (1005 
Hildreth Ave., South Gate) and had dinner with them and their sons Ronnie and 
Gayle. [I have known Clayton since grammar school days.] 

Thursday, August 15, 1946 

In South Gate. Today Fred Albaugh joined Stan, Steve, and me for our 
18-hole golf game at Recreation Park Golf Course in Long Beach. (FWA-128, 
SGT-93, SL-97, GTS-97). [Fred and Edrey Albaugh live at 1848 W. 69th St., 
Los Angeles. Fred is a UCLA classmate and Metallurgical Laboratory colleague 
while Edrey (Smith) was my first secretary in Chicago.] This is the last day 
Steve will vacation here. 

[In Berkeley, Peter had a doctor1s appointment. He weighs nearly 9 
pounds and is doing fine.] 

Friday, August 16, 1946 

In South Gate. Stan Thompson and I played 27 holes of golf at Lakewood 
Golf and Country Club in Long Beach (for 18: SGT-95, GTS-92; for 9: SGT-51, 
GTS-51). My score is i~proving! 

I called my office in Berkeley and learned that I received a letter from 
Al Florin who is pleased that J am coming to Los Alamos.. He has borrowed 
some golf clubs. He said, however, that the Los-Alamos course is being 
depleted to make room for houses, and he is trying to find out about the 
course in Santa Fe. Al also mentioned that there is some possibility that he 

-51-



may have to go to Chicago while I am in Los Alamos. 

Saturday, August 17, 1946 

In South Gate. Today my cousin Elmer Johnson, Vance Cooper (UCLA 
classmate and Met Lab colleague), Stan Thompson, and I played 18 holes of 
golf at Rio Hondo Golf Club (EJ-113, VC-109, SGT-90, GTS-87). This is one of 
the few times that I have broken 90. Elmer, Stan, and I then went to visit 
Bud and Bonnie Coffin in their Downey home. [Bonnie (Edwards) is a friend 
from Jordan High School days.] 

Sunday, August 18, 1946 

In South Gate. I watched the Southwest Amateur Golf Championship for a 
while. Bruce McCormick came in first, and Russell York was second. 

Monday, August 19, 1946 

I left Los Angeles at 8:00 a.m. on TWA Flight 50 and arrived in 
Albuquerque at 2:00 p.m. Upon arrival at Los Alamos, I found that I have 
been assigned Room 20 of The Big House. Meals will be taken in Fuller Lodge. 

Tuesday, August 20, 1946 

In Los Alamos. After breakfa~t I attended the morning session of the 
conference, chaired by Egon Bretscher. Speakers were Robert Serber, Luis 
Alvarez" Robert Thornton, and Edwin McMillan. The afternoon session was 
chaired by E. E. Wilson, and the speakers were David Inglis, Glenn Seaborg, 
Katharine Way, Emilio Segr~, and Nicholas Metropolis. My topic was "Some 
Heavy Isotopes," and I described the reactions for the production of 
americium and the isolation of pure americium. I then described the 
reactions for the production of curium and noted that we have not yet 
isolated pure curium. I also talked about the chemistry of these two 
elements, the electronic structure and predictions about the chemical and 
nuclear properties of the transcurium elements. 

[In Berkeley, the Tuesday morning meeting was held as usual. In 
attendance were Asprey, Bazell, Beaufait, Blaedel, Bockhop, Bradley, Connick, 
Cunningham, Eyring, Ghiorso, Goeckermann, Hicks, Horace Hopkins (who was with 
my group in Chicago and more recently has been working at Hanford; he is now 
in Berkeley to enter graduate school), Howland, Huffman, James, King, La 
Chapelle, Lilly, Lindner, Magnusson, Miller, Newton, O'Connor, Perlman, 
Robinson, Simkin, Templeton, R. Thompson, S. Thompson, and Werner. R. 
Thompson reported on his trip to Chicago, saying that no one knew anything 
abdut the 5% beta spectrograph except that it was developed in Canada. 
Jaffey and Freedman will find out about it and let us know. R. Thompson said 
that he brought back 8.7 mg protactinium and that our Pb 206 was bombarded 
in the thimble of the Argonne pile for two days. (Templeton reported 200 clm 
of Geiger activity in the Pb 206 with some short-lived activity.) R. 
Thompson went on to say that Grosse claims he is willing to sell 500 mg 
of protactinium. Howland reported on the bombardment of Pb 204 with 
helium ions, saying he found an 11-day alpha activity and an 11-day Geiger 
activity, whose daughter is the 6.4-day Bi 206 . James then described the 
results of the bombardment of U233 with deuterons. The neptunium 
fraction yielded a 2.5-day alpha growth and 2.5-day electrons. 

'* '* '* '* 
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Jeanette drove Helen and Peter to Richmond (728 Kern Street) to visit 
and have lunch with Wilma and Kristine (now two and a half years old) 
Ghiorso. Wilma is expecting a second child the latter part of 
September. This was Peter's first social outing.] 

Wednesday, August 21, 1946 

In Los Alamos. The morning session was chaired by R. P. Feynman with 
Julian Schwinger, E. P. Wigner, T. W. Bonner, and C. L. Critchfield as . 
speakers. 

In the afternoon I talked with Frank K. Pittman in Bldg. D abo~t the 
background of the ba~re1s containing Am241 that we have received from 
them. 

Thursday, August 22, 1946 

In Los Alamos. This morning's speakers were Enrico Fermi and R. G. 
Sachs in a session chaired by L. D. P. King. The afternoon session was 
chaired by Rolf Landshoff with Victor Weisskopf, Frederick Reines, an.d D .. 
J. Hughes as speakers. 

Friday, August 23, 1946 

In Los Alamos. Edward Teller chaired this morning's session with 
Felix Bloch, I. I. Rabi, and S. De Benedetti as speakers. 

Later I. met with Eric R. Jette in Bldg. D in order to discuss dry 
boxes. Their stainless steel dry boxes were made by the Kiwani 
Laboratory Furniture Manufacturer but are not made any more. Jette said 
he will have Colonel A. V. Peterson ask Kiwani to make more. If Peterson 
is successful, Jette will let us have one of theirs. He told me to 
request lIa single unit dry box.1I In addition, Jette may set 2 kg of 
plutonium aside for a year or dissolve some metal for us as a source of 
Am241. He said that the metal will not dissolve in HN0 3 but needs HC1 
and therefore special equipment is needed. 

Saturday, August 24, 1946 

I left Albuquerque at 7:35 a.m. on TWA Flight 219 and arrived in Los 
Angeles at 2:05 p.m. 

Later I met and played nine holes of golf with Elmer Johnson at Rio 
Hondo (EJ-63, GTS-56). 

Sunday, August 25, 1946 

In South Gate. I spent the day with my parents and then took TWA 
Flight 39 at 7:05 p.m. to San Francisco, arriving at 9:10 p.m. 

Helen reported that Pete really recognized her yesterday and gave her 
a beautiful smi1e--his first social smile. 
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Monday. August 26. 1946 

Much of morning was spent reading my accumulated mail. 

I read a June 21 letter from Dr. Venancio Deulofeu (Buenos Aires, 
Argentina), who said he had mailed me a copy of Ciencia e Investigacion, 
a journal like Nature. Deulofeu asked for a contribution to the journal 
and is especially interested in work on the transuranium elements. 

A July 31 letter from R. Delaby, Secretary General of the 
International Union of Chemistry, informed me that I was elected a.member 
of the Commission of Radioactive Constants at the meeting in London. The 
Commission, Delaby said, has decided to edit a table of constants of the 
artificial radioactive elements. Other members of the Commission include 
Professors Samuel Lind (Minnesota), Stefan Meyer (Vienna), and Frederick 
Joliot (Paris). 

Laurence L. Quill explained, in a lengthy letter· dated August 12, the 
confusion about my name appearing on the program of the Division of 
Chemical Education for the fall meeting in Chicago. Paul H. Fall also 
apologized, in a letter dated August 15, for the confusion about the talk. 

In an opinion dated August 6, Robert A. Lavender disallowed the claim 
of Seaborg, Davidson, and Thompson (Case S-78l) on the inventorship 
relating to the process for improved decontamination of 
plutonium-containing solutions by the use of scavengers. Lavender 
concludes that Dr. Thomas M. Davies was the. first to conceive and reduce 
to practice the subject matter defined. 

I received and read two letters from Hoylande D. Young, describing 
the necessary deletions to "Nuclear Properties of 93 237 " and "The 
Chemical Properties of Elements 94 and 93" (both by'Seaborg and Wahl) in 
order to declassify these articles. 

I noted a letter from Frederick George Sawyer, recently appointed 
Associate Editor of Industrial & Engineering Chemistry and C & E News (in 
charge of the western territory). Sawyer, who has recently seen Jim 
(James M.) Crowe, is interested in producing an article in a simple, 
concise style that would bring the average chemist and chemical engineer 
abreast of developments in the nuclear field. He would like to meet me 
and discuss this at the Chicago ACS meeting. 

John E. Pfeiffer of CBS, in a letter dated August a, noted that I am 
on the Princeton bicentennial program. He said that he hopes to meet me 
then. I also read a letter from Eugene Wigner, dated August 14, about 
the Princeton meeting. He would like a two-page summary of my talk. In 
addition, Wigner mentioned that CBS would like a broadcast on September 
24, and asked if I would participate with Daniels in a 1S-minute round 
table discussion of the importance and significance of radioisotopes and 
their applications. 

Art Wahl sent me a note, dated August 14, saying that he believes 
Report A-33 is worth publishing, even with the deletion of the PU 239 slow 
neutron fission cross section. Wahl returned the document since he has 
no place to keep it. 
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Dr. C. Reid, in a letter dated August 15, wrote that he will arrive 
in Berkeley on September 16. 

I also looked over a draft copy of a brochure on "The Peacetime Uses 
of Atomic Energy," sent by John Lewellen. 

Another letter I read came from Robert Littell of The Reader's 
Digest. Littell said that it is very difficult to make such a 
complicated subject clear to the average fellow, and therefore he is not 
ready to publish a simplified version of my Pittsburgh talk. 

My parents arrived by train to visit with their grandson, his 
parents, and their daughter Jeanette. 

Tuesday, August 27. 1946 

I acknowledged Donald A. McPherson's letter (August 6) of 
disappointment. I said that, although it seems unlikely, if we ever 
decide to write another book we shall contact him first. 

Professor Claude Schwob of the Carnegie Institute of Technology 
asked, in a letter dated August 23, for slides or pictures of hot lab 
remote control equipment to be used for a talk to the Instrument 
Society. In my reply I said I do not have such slides but mention there 
are excellent pictures in the Life article "Plutonium Laboratory" and in 
a similar story in the July 4 issue of the Chicago Tribune. I also 
suggested that Schwob contact Dr. J. R. Coe at Clinton Laboratories. 

I wrote to Thomas Larkin III, explaining that I have received my copy 
of my biographical sketch for "Who's Who in the Central States." 
However, I said, I have taken up permanent residence in Berkeley, 
California, and I presume that he will not want to include the biography 
in his book. 

Dr. Robert M. Joyce, Chairman of the Program Committee of the 
Delaware Section of the ACS, asked that I address his section during the 
1946-47 season. I declined the invitation, explained my heavy schedule, 
and suggested Winston Manning as a possible speaker. 

I returned the copy of INDUSTRIA Y QUIMICA to Robert F. Gould, ~ 
News. Gould had sent it to me so that I could look at an abstract of one 
of my articles from C& E News that was published there in Spanish. 

Another note went to James T. Grady, Managing Editor of ACS News 
Service, who had asked for an abstract of my paper scheduled for the 
Chicago meeting. I explained that the paper was scheduled and cancelled 
without my knowledge. 

I mailed a check for ten dollars to Mrs. Dorothy C. Johnson, .8/27/46-2 
Institute of Nuclear Studies, University of Chicago, to be applied to the 
Louis Slotin Memorial Award. This is in response to an August 15 request 
from Samuel K. Allison. 

Oliver Grummitt, in a letter dated August 13, thanked me for my 
photograph and asked if I had any suggestions other than J. G. Hamilton 
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and E. Segre (whom Ernest Lawrence had suggested) for a speaker on 
"Artificial Radioactivity." Today I wrote him to suggest the additional 
name of Iz Perlman. 

Wednesday. August 28. 1946 

I made the usual rounds of the laboratory rooms to check on the 
research progress of members of our group. 

I responded to a letter, dated August 6 and received during my 
absence, from Frank H. Verhoek of the Columbus Section of the ACS .. 
Verhoek asked me to speak at the May 1947 Section meeting. I explained 
that since I have resumed my teaching position and have already accepted 
some speaking engagements, I must decline. I suggested that he contact 
Dr. Winston Manning at Argonne National Laboratory. 

Iz Perlman sent a memorandum to Russell Ball in the Area Engineer's 
office, requesting authorization for 15 bombardments at the 60-inch 
cyclotron to be completed over the next three or four months: thorium 
backing plate, 200 microampere-hours helium ions; 100 mg PU 239 , 3000 
microampere-hours helium ions; 25 mg PU 239 , 60 microampere-hours 
helium ions; 25 mg PU 239 , 100 microampere-hours deuterons; U238 backing 
plate, 3000 microampere-hours helium ions; 2.5 mg Pa 231 , 75 
microampere-hours helium ions; 5 mg Am241, 200 microampere-hours helium 
ions; 5 mg Am241, 8 microampere-hours helium ions; 5 mg Am241, 75 
microampere-hours deuterons; 10 mg Np237, 100 microampere-hours 
helium ions; 20 mg U233, 100 microampere-hours deut~rons; 100 mg Pr, 100 
microampere-hours helium ions; 20 mg Pb204 , 100 microampere-hours helium 
ions; 20 mg Pb 204 , 50 microampere-hours deuterons; 200 mg T1, 50 
microampere-hours deuterons. 

Donald C. Stewart began working with our group today. Stewart, who 
was with us in Chicago, will also be a graduate student this fall. 

A letter of agreement arrived for my signature from Leroy R. Goodrich 
of Frontier Press Co. I am to be paid $400 to revise the section on 
chemistry of the Lincoln Library of Essential Information by December 
31. Iz Perlman has agreed to prepare the revision, and I will give him 
the honorarium. 

Helen and I had dinner at the Per1mans' home, along with Harry 
(Harrison S.) and Adele Brown, Vance Cooper, andSpof (Spofford G.) 
English. [Harry was an undergraduate chemistry major at Berkeley before 
the war; he and Adele, who are visiting Berkeley, were friends of ours in 
Chicago where Harry worked in our Section C-I at the Met Lab. Vance, a 
UCLA classmate who now lives in Los Angeles, was also a member of Section 
C-I. Spof obtained his Ph.D. with me, accompanied me to the Met Lab, 
then transferred to Clinton Laboratories. He is now an Assistant 
Professor here in the Department of Chemistry and a member of our Nuclear 
Chemistry Division in the Radiation Laboratory.] 

Thursday. August 29. 1946 

I checked into administrative matters; then, in a memorandum to 
Kenneth Priestley, I requested that Edgar Westrum, who will leave in 
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September to go to the University of Michigan, be retained indefinitely 
as a.consultant. I also asked that arrangements be made for his services 
for three months next summer. 

I called Winston Manning and asked him several questions related to 
instruments. He said that he would have Jaffey answer them. 

In a lengthy letter dated August 26, Truman Kohman suggested the 
desirability of a detailed and critical summary on "Radioactivity of the 
Heavy Elements," either as a separate volume or as a Chapter 15 in Volume 
2 of the Plutonium Project Record. Truman also suggested that various 
persons should be asked to accept responsibility for individual elements 
or groups of elements--I should handle transuranic elements. Truman 
asked if it would be possible to get together with him some time later, 
in September. 

Friday. August 30. 1946 

A telegram arrived from Art Jaffey answering some of the questions I 
asked Manning yesterday: the 5% m~gnetic lens spectrometer is based on 
one described in Review of Scientific Instruments of 1944 but with 
improvements. The circuit of the low absorption coincidence counter is 
the same as the one described in a report by Bradley (Wendell H.) and 
Epstein; Ghiorso has the number of it. Bernard Weissbourd, who is away, 
has had no luck getting the crystal counter book duplicated. Westrum's 
sample yielded practically no x-ray diffraction pattern. 

I phoned Truman Kohman to discuss some of the items he brought up in 
the letter I received yesterday. 

I spent some time in my campus office going over lecture notes for 
Chemistry 123. 

Saturday. August 31.1946 

Much of the morning was spent reading. Today's mail brought a 
response to my request to Kenneth Priestley--he prepared a consultant 
agreement for Westrum. This is subject to the Area Engineer's approval. 

Elwin H. Covey, who worked for us in Chicago and then transferred to 
Oak Ridge, has arrived in Berkeley to start work in our group. 

E. O. Lawrence talked with me about a conversation he had with L. P. 
Elliott of California Research Corporation. Elliott wants to send one of 
his men to Clinton Laboratories for training. Lawrence and I then phoned 
E. P. Wigner, Technical Director of the Clinton Laboratories, who 
agreed. Wigner does, however, want a first-class scientist. 
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Sunday, September 1, 1946 

My parents left by train to return home to South Gate. 

Much of my day was spent working on my talk entitled tlApplication of 
Artificial Radioactive Tracers to Chemistry and Medicine tl for the 
Princeton University Bicentennial. I also prepared a summary to be typed 
and mailed to Eugene Wigner. 

Monday, September 2, 1946 (Labor Day) 

I worked for a while on the revisions to the tlTab1e of Isotope~tI that 
Iz and I are preparing. Later the two of us went to Mira Vista Country 
Club for a round of golf (IP~lOl, GTS-103). 

Tuesday, September 3, 1946 

In today's mail was a note from H. F. Beeghly of the Pittsburgh 
Section of the ACS. Beeghly sent some extra prints of a photograph of me 
remaining from the publicity of the talk on March 26. 

I also received a lengthy August 30 letter from Truman Kohman. 
Kohman included a number of items about volumes of the Plutonium Project 
Record, the isotope chart, and the tlTable of Isotopes,tI and said he will 
not be in Chicago when I visit. He suggested that we send photostatic 
copies of the table to him, Manning and Nathan Sugarman in Chicago, and 
to Paul W. Levy, Kay Way, W. H Sullivan, Ralph Overman, and Ray Stoughton 
at Clinton. 

In addition, a copy of a letter arrived from William E. Elliott 
(University of California) to Francis W. Test (Patent Advisor at 
Argonne). Elliott answered a number of questions about Case S-52-D. 
[The cases S-52 (subdivisions A,B,C,D), which were filed on December 27 
of last year, are the fundamental patents covering the discovery of 
plutonium that emphasize the chemical aspects. The inventors are listed 
S-52A--Kennedy, Seaborg, and Wahl; S-52B--G. T. Seaborg; S-52C--Kennedy 
and Wahl; S-52D--Arthur C. Wahl. There is another patent, case-61, filed 
December 11 of last year, in the names of Seaborg, Kennedy, Wahl, and 
Segre, which covers the fission properties of PU 239 and its use as a 
source of energy in a chain reaction.] 

William Shand, Jr., hired by Dean Latimer as an instructor in the 
Chemistry Department to set up x-ray facilities for our nuclear chemistry 
group to use for determining molecular structure, was unfortunately 
killed in an automobile accident before he could even set up a 
laboratory. We now have neither a research worker nor a laboratory. I 
have talked with Professor James D. McCullough (UCLA) about this; one 
possible solution is for McCullough to help us set up a lab while we try 
to recruit a qualified man. Today I wrote to Professor McCullough, 
suggesting that he spend a day or two in Berkeley in order to discuss his 
participation in our program of investigation of the heaviest elements 
along the lines of structure and formulae determi,nations by the x-ray 
method. 

To Dr. E. P. Wigner, I mailed the summary of the address entitled 
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"Application of Artificial Tracers to Chemistry and Medicine" that I plan 
to give at Princeton: 

The,large number of artificial radioactive isotopes which are now 
available are finding and will find many applications in the field of 
chemistry, biochemistry, and medicine. There are about 450 induced 
radioactivities known at the present time, there being at least one 
radioactive isotope for each of the elements of atomic number 1 to 96 
inclusive. 

The work in connection with the Plutonium Project of the atomic 
energy development has resulted in the production, or possibility of 
production, of a considerable number of such isotopes. The 
chain-reacting uranium pile has given rise to vastly superior methods 
for the large scale production of a number of these isotopes and in 
particular a number of the most important ones. 

In a recent announcement from the headquarters of the Manhattan 
Project it was disclosed that a large number of such radioisotopes 
are now available for distribution to research men through qualified 
research institutions. A complete description of the available 
isotopes, their method of production, and the form and quantity in 
which they are available, together with a description of the 
organization for their allocation and distribution has been published 
in a recent issue of Science magazine (June 14, 1946). It is not at 
all out of the question that the greatest gains to humanity from the 
atomic energy development will result from the widespread use of such 
radioisotopes rather than from the harnessing of the power itself. 

In the near future there will also be available other machines which 
will give rise to other milestones in the fields of transmutation and 
artificial radioactivity. Among these are the betatron and 
synchrotron with which it will be possible to accelerate electrons to 
the energy region of hundreds of millions of electron volts and hence 
to produce electromagnetic radiation of this energy. Also, in a very 
short time the new 184-inch giant cyclotron at the University of 
California at Berkeley will be ready for operation. Using the new 
frequency modulation principle in order to compensate for the 
relativisitic increase in mass at these tremendous energies, this 
instrument will generate deuterons at 200 and helium ions at 400 
million electron volts. The use of these instruments will 
undoubtedly add to the list of induced radioactivities. 

One of the most important and interesting uses to which artificially 
induced radioactive isotopes have been put has bee~ the investigation 
of the properties of those elements which do not exist in nature. 
The most spectacular examples of the application of the tracer 
technique lie in the discovery and the study of the chemical 
properties of the transuranium elements, of atomic numbers 93, 94, 
95, and 96. There are also a number of lighter elements, namely 
those of atomic numbers 43, 61, 85, and 87, which are now known to be 
extremely rare or nonexistent in nature, but whose chemical 
properties have nevertheless been rather well defined as the result 
of their production by artificial means and the investigation of 
their properties by the tracer technique. 
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Perhaps the most extensive application of the artificial 
radioelements in chemical work has been to the study of "exchange 
reactions." Experiments of this type give information on chemical 
bond types, the strength and reactivity of chemical bonds and the 
effect of solvents on these properties, the structure of ions and 
compounds, the mechanism of reactions, and the mechanism of catalysis. 

Probably the most important isotope from the standpoint of future 
possibilities is the radioactive C14. This isotope opens a whole 
vista of opportunity in the fields of organic chemistry, . 
biochemistry, and medicine as a result of its availability in large 
amounts by use of the chain-reacting piles as neutron sources. 
Another isotope which will have great importance in these fields and 
which will be available as the result of pile irradiations is the 
radioactive H3. 

Besides radioactive C14 and H3, such isotopes as the l4.3-day 
P32, the lSO-day Ca45 , the 47-day Fe 59 , the 250-day Zn65~ the 
53-day Sr89 , the S.O-day 1131 and many others have offered and will 
offer many opportunities for important research. 

One of the most important problems which has been and will be 
attacked by the use of tracer isotopes is-the study of the process of 
photosynthesis. The elucidation of this process is of prime 
importance because all the life on earth depends on the synthesis by 
plant life of organic matter from the non-organic materials, carbon 
dioxide and water. 

The use of radioisotopes in the study of plant and animal metabolism 
offers the greatest possibility in the understanding of life 
processes. Besides carbon and hydrogen, the. radioactive isotopes of 
phosphorus, sulfur, iron, strontium, manganese, etc. find application 
here. 

Another possible use of radioactive isotopes is, of course, in the 
study of cancer. Here, in addition to the possibilities for their 
use as indicators in the investigation of growth mechanisms, there is 
the therapeutic possibility of effecting the selective deposition of 
the radioactive material in the cancerous tissue. 

The use of radioelements in the fields of therapy and diagnosis of 
disease show promise. The· radioactive 1131 has already found some 
therapeutic uses in certain cases of hyperthyroidism and diagnostic 
uses in certain types of thyroid disorder. 

Another possibility in the field of medicine is the tagging of 
bacteria with a radioactive tracer such as C14 in the study of 
disease. 

The present availability of large quantities of radioactivities has 
opened up the possibility of their use in industry and industrial 
processes. 

The future seems to hold unlimited possibilities for the application 
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of these isotopes to scientific problems. It is certain that the 
applications which have been made so far are just the beginning of 
what is going to become an extremely large and fruitful field of 
research. 

I also agreed to participate in a 15-minute radio discussion with 
Farrington Daniels, particularly if it can take place on Tuesday 
evening. I wrote to Daniels to send him the summary of my talk and to 
say that I am willing to participate in the radio discussion with him. 
Finally, I thanked him for his very laudatory letter of July 31. 

I wrote to P~ofessor Samuel C. Lind at the University of Minnesota, 
saying that I have noted that he too has been chosen as a member of the 
Commission of Radioactive Constants. I suggested that perhaps we can 
meet at the Chicago ACS meeting to discuss this. 

Another letter went to L. P. Elliott of California Research 
Corporation. I confirmed Lawrence's conversation with him and our 
conversation with E. P. Wigner that Wigner felt that Clinton Laboratories 
could accommodate one of his first-class scientists. 

I also wrote to Fritz Goro and told him that we were pleased with the 
Life "Plutonium Laboratory" story that appeared in the July 8 issue. I 
then mentioned that I probably would be in New York at the Commodore 
Hotel for the weekend of the 20th, and I would enjoy seeing him and Bob 
Campbell then. 

Wednesday, September 4, 1946 

Today's meeting, which was switched from Tuesday to Wednesday this 
week, was attended by Asprey, Baze11, Bockhop, Bradley, Connick, Eyring, 
Ghiorso, Goeckermann, Hopkins, Huffman, James, La Chape11e, Lilly, 
Lindner, Magnusson, Miller, Morgan, Newton, O'Connor, Perlman, Reynolds, 
Robinson, Seaborg, Simkin, Stewart, Templeton, R. Thompson, Werner, and 
Westrum. I announced that the next meeting will be on Tuesday, September 
17, and that we shall have to arrange a different time after school 
starts in order to accommodate the class schedule of the graduate 
students. Covey, I said, is making a stock of pure chemicals and will 
try to include as many elements as possible. I also reported that a 
PU 239 target to be bombarded with helium ions will go on the 60-inch 
cyclotron at the end of the week and will be bombarded whenever possible, 
until possibly November 1. Perlman reported that we must now make 
written requests through the Area Engineer's office for bombardments 
(pile and cyclotron), spectrographic and x-ray analyses, and 
transportation by ATC. 

Then Reynolds described the apparatus and methods he and Prescott 
plan to use to measure the ionization potentials of the heavy elements. 

Templeton talked about his natural thallium plus helium ions 
bombardment in which there was a large yield of the 6.4-day Bi 206 (EC) 
and a 13-hour activity (Bi 205 or Bi204), and a 10-18 hour activity 
(Bi 206 1). In the lead fraction a 68-minute activity was observed but no 
52-hour activity. There was then a discussion about relative yields. 
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Westrum reported he has found a higher density for neptunium 
(19.6-19.7) than previously reported. He has measured the heat of 
solution of neptunium metal but hasn't finished the calculations. For 
the density of americium metal, he found a value of about 10-11, but the 
purity of the metal is in doubt. 

* * * * * 
E. W. Ooty (Personnel Manager, Los Alamos) asked in a letter dated 

August 22 for an evaluation of Herbert H. Anderson. Today I dictated a 
reply, saying that it is difficult to write a letter of appraisal because 
Anderson is a shy, "lone-wolf" type of worker. I said that he has had 
much experience in the synthesis and identification of new inorganic 
compounds, particularly plutonium compounds. Because of this he may be 
useful in the Los Alamos research program~ 

Lorraine A. Johnson, who was hired as a clerk in our group to replace 
Margaret Lamm, began working today. [The work load for our office staff 
is quite heavy, particularly because of the required procedure for 
handling classified documents and mail. One of the fellows recently told 
me that, in Chicago, I was known as a "secretary killer."] 

I received a copy of a memo from General Groves in which very strict 
rules are given for the procurement of any amount of top secret (PU 239 , 
U233, and U23S) material. The rules are so strict that I feel they will 
hinder our research. 

I made my usual rounds of the laboratories to check on the progress 
of the research. 

I left San Francisco at 9 p.m. on UAL Flight 36 bound for Chicago, 
where I will consult at Argonne and attend meetings of the American 
Chemical Society. 

Thursday, September 5. 1946 

I arrived in Chicago at about 9:15 a.m. 1 went out to Argonne 
(University of Chicago campus) to talk with the men there. I got 
together with W. H Sullivan and others and spent much time going over, in 
great detail, the "Table of Isotopes." I saw Marty Studier, who gave me 
the latest values for the gamma-ray energies for U233. 

[In Berkeley, Mary Millard returned my temporary pass to Los 
Alamos--I neglected to return it when I left. Iz Perlman requested 
a 10 microampere-hour bombardment with helium ions on 25 mg BaO. The 
purpose is to identify rare earth activities probably encountered in some 
of our americium bombardments. 

Oelpha (Wollert) Chesterman, one of Helen's college roommates, 
. visited her during the afternoon. Later Jo Owen came by, and she and Bee 
Barbachano had dinner with Helen.] 

Friday, September 6, 1946 

In Chicago. I spent a full day at Argonne, going over the status of 
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the papers for the Plutonium Project Record (PPR), and clearing up some 
questions Iz and I have about entries for the "Table of Isotopes." In 
addition, I talked with some of the men about personnel--in particular, 
we need a molecular structure man, a radiation chemist, and a . 
spectroscopist in our Berkeley group. Darrell Osborne told me that Henri 
Levy knows x-ray work, and I talked with Levy, who showed some interest 
in Berkeley. I told him I will send him a PSQ. Aaron Novick will look 
for an expert in radiation chemistry for us, possibly Edward Shapiro , 
Melvin Bowman, or himself. Norman Nachtrieb suggested John G. Conway at 
the University of Pittsburgh as a capable spectrocopist. Paul Dana told 
me that Henry Faul is a good tinkerer but not an electronics man - -Oliver 
Simpson said that Faul is good in mechanics. 

[In Berkeley, a memo went out over my name to George Everson, in 
which the salary history of men in Chicago was compared with that of the 
men who came to Berkeley. The Chicago men received substantial raises 
this July but the Berkeley men did not, even though the ones brought to 
Berkeley are considerably better . Mary Millard also mailed to Willard L. 
Valentine (Editor of Science) my paper "The Transuranium Elements," which 
has finally been declassified. 

Mary Ellen La Chapelle, Ted's wife, visited Helen today . ] 

Saturday, September 7, 1946 

In Chicago. A telegram arrived from Eugene Wigner, again inviting me 
to participate in the CBS radio program "In My Opinion" at 6:15 p.m. on 
Tuesday, September 24, with Farrington Daniels. We are to discuss the 
application of artificial radioactive tracers to chemistry and medicine. 
I wired back my acceptance. 

Winston Manning and I went to one of my favorite golf courses during 
my Chicago days--Timber Trails Golf Course--and played 18 holes of golf 
(WMM-113, GTS-110) . 

[In Berkeley, Helen had Jo Owen, Jo's sister Catherine, and Jo's 
mother come for dinner.] 

Sunday, September 8, 1946 

In Chicago. In the afternoon I went to the Exhibition Hall of the 
Palmer House and registered for the fall meeting of the American Chemical 
Society. I saw a number of friends also attending the meeting. 

Monday, September 9, 1946 

In Chicago. In the afternoon I went to the Red Lacquer Room of the 
Palmer House for a session of papers in the Division of Physical and 
Inorganic Chemistry. One of the papers was presented by T. Higuchi and 
J . E. Willard. At 8:30 p.m. I went to the general mixer in the Grand 
Ballroom of the Stevens Hotel and saw many familiar faces. 

Tuesday, September 10, 1946 

In Chicago . There were a number of interesting papers in the 
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sessions today. I listened to a couple of papers by Herbert C. Brown et 
al . on hydrides in Room 14 of the Palmer House and then went to the Red 
Lacquer Room, where I heard papers by Ralph T. Overman, Willard F. Libby, 
Lawrence M. Litz, and Bruce Longtin . In the afternoon I heard Kenneth S. 
Pitzer report on "The Protonated Double Bond Structure of the Boron 
Hydrides." 

At 3 p .m. I went to a meeting of the ACS Beilstein-Gmelin Committee, 
also in the Palmer House. In attendance were Drs. Henry B. Hass, E. H. 
Huntress, C. S. "Speed" Marvel, and Aristid V. Grosse . Dr. Matthew W. 
Miller of the U. S. FIAT (Field Intelligence Agency Technical) in . 
Germany, an arm of the U. S. Office of Technical Services whose objective 
is to gather, classify, and distribute all technical information from 
enemy countries, and Professor W. H. Haworth, President of the Chemica l 
Society of London, were invited to attend. There was a discussion of the 
interest, also of the British Society, in the future of Beilstein and 
Gmelin . Professor Haworth suggested that contact between our committee 
and British FIAT, whose interest is in the Gmelin Redaktion, be 
established . Dr . Miller said that the U. S. FIAT is supporting the 
Beilstein Redaktion, supplying each member .with one hot meal a day and 
helping them finish the Second Supplementary Volume Series. The Gmelin 
volumes formerly covered inorganic chemistry while the Beilstein covered 
organic chemistry, both in a comprehensive manner. Both were published 
in Germany and were discontinued when the war broke out; it is considered 
essential, in order for chemists throughout the world to stay abreast of 
advances in chemistry, that these compilations be rejuvenated. 

[In Berkeley, Helen attended a luncheon for Rose Jura.] 

Wednesday, September 11, 1946 

In Chicago. I met with A. Foster York and Frank W. Test to discuss 
our plutonium patent claims and the relevant reduction to practice. They 
believe I should find out who reduced to practice making of these 
compounds: Pu(N0 3)4 (work done before 1/44) (ask Cunningham), 
Pu(OH)3 (before 6/44) (ask Cunningham), PuBr3 (before 4/44) (they will 
contact Earl Hyde and Norm Davidson); these claims are to be included in 
patent case S-52B. I should then phone York about this . They suggested 
that Stan Thompson draft a better statement on the bismuth phosphate 
process and let them know by phone or during my November trip. In 
addition , they believe Iz should give up his claim on plutonium peroxide, 
and it should be included, instead, in one of my patents. 

I left Chicago to return home at about 8:45 p.m. on UAL Flight 35 . 

[In Berkeley, Helen stopped by Lee Perlman's to return a book and 
then went to Wilma's to return a roll-away bed we borrowed during my 
parents' visit.] 

Thursday, September 12, 1946 

I arrived at Oakland Airport at about 6 a.m . 

I checked in with Helen and then went . to the laboratory, where I read 
a lengthy letter from Charles Coryell, who along with Samuel Siegel, 
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Larry Glendenin, and Nathan Sugarman, recently sent us the completed 
fission product tables. These, he said, have been submitted to the 
Journal of the American Chemical Society. Coryell also wrote about 
Paneth·s request for information about the discovery and names for new 
elements in connection with an article he plans to write. Coryell 
suggested that several people should be consulted in each case- -for 
element 61, for example, the names consulted should be Coryell, Nate 
Ballou, J. A. Marinsky, Glendenin, and possibly Dave (David N.) Hume and 
Waldo Cohn. Coryell also said that he believes "americum" is much more 
euphonious than "americium." 

I also read a copy of a letter from Lavender to Kennedy (dated 
September 3), in which Lavender referred to Kennedy·s letter of August 14 
about our plutonium patent interests; he said that he is trying to arrive 
at a procedure that would protect the interest of all scientists engaged 
on the Project in regard to the reporting of inventions made and covered 
by the Atomic Energy Act of 1946. He pointed out that there is no Atomic 
Energy Commission formed yet under the Act and therefore no authorized 
agency to accept the reports. 

I talked with some of the men about the progress of their research. 
I was particularly interested in the plans that Stan and Burris have for 
handling the 2 mg sample of Am241 being neutron irradiated at Hanford and 
scheduled to arrive in about a week. 

Friday, September 13, 1946 

I chatted with a couple of fellows and then handled some 
correspondence. A note went to John E. Pfeiffer of CBS, saying that I 
will be staying at the Commodore Hotel in New York and will be pleased to 
have lunch with him on September 21. 

In a memorandum to George Everson, I recommended a merit raise of 
$20/month for Mary Millard. 

Stan and Burris prepared a rather detailed memo about their plans for 
the neutron-irradiated americium sample. They plan to separate americium 
and curium and then subject the curium fraction to procedures designed to 
detect element 97 (by the oxidation of 97 to the +4 state and then 
coprecipitating it with zirconium phosphate). 

I read a reply from James McCullough, who is interested in our 
program but will not have usable diffraction equipment before four to six 
months. I called him to suggest that he come up to the Radiation 
Laboratory to do some work here with us on a per diem basis; I learned 
t~at his salary is $4BOO/academic year. I then phoned Latimer, who 
suggested a 12/9 factor, i.e., a rate of $6400/year; George Everson 
suggested a pay rate of $600/month. 

Later I went to my campus office to work on my notes for Chemistry 
123. 

Saturday, September 14, 1946 

In today·s mail was a thank-you note arrived from E. W. Doty for my 
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critique of Herbert H. Anderson. I also received a thank-you note from 
Dorothy C. Johnson for my contribution to the Slotin Fund. 

At 11 a.m. I, along with E. M. McMillan, R. L. Thornton, J. G. 
Hamilton, R. Serber, M. Calvin, J. H. Lawrence, D. Cooksey, L. W. 
Alvarez, W. M. Brobeck, I. Perlman, R. Connick, R. W. Barton, ~. Garden, 
R. Loevinger, B. J. Moyer, W. B. Reynolds, H. York, and R. Hildebrand 
attended a meeting in the Radiation Laboratory Conference Room that 
Ernest Lawrence called to disiuss the health program. He has in mind, 
among other things, the protection needed when the l84-inch cyclotron 
begins to operate. He appointed a committee consisting of himself. J. H. 
Lawrence, R. L. Thornton, E. M. McMillan, G. T. Seaborg, L. W. Alvarez , 
R. Serber, J. G. Hamilton, M. Calvin, and some others to be responsible 
for the health of the personnel. Another group under Burton Moyer will 
monitor radiation, develop radiation measuring instruments, operate an 
assay laboratory to determine the strength of radioactive samples, 
develop shield and shielding methods, and monitor the operation of the 
isotope separation program. The importance of the provision of safe 
equipment, even at considerable expense, was emphasized. Joe Hamilton 
suggested that 15 minutes of the Thursday afternoon meeting (the weekly 
lab seminar) be spent in the discussion of the health physics problems . 

Sunday, September 15, 1946 

I spent part of the day going over my Princeton talk and putting new 
information into our "Table of Isotopes" and chart of isotopes. 

Herman Robinson came by later in the afternoon and took some pictures . 
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Glenn, Peter, and Helen Seaborg 
September 15, 1946 

Monday. September 16. 1946 

Jeanette Seaborg holding 
Pe t er Seaborg 
September 15, 1946 

Dr. C. Reid, who has been awarded a Commonwealth Fellowship, arrived 
in Berkeley from Chalk River. 

In handling my correspondence today 1 replied to a September 16 
letter from Clifford Garner, now at UCLA. Garner asked for reprints of 
some of my papers. I suggested a regular exchange of reprints. 1 also 
mentioned that I am preparing my Harrison Howe lecture and want to refer 
to our observation of plutonium in carnotite if it is all right with him. 

1 noted a letter from Burt S. Kinsella (President of lhe Frontier 
Press company) saying that he approves of my ag reement with L. R. 
Goodrich for the revision of the chemistry section in The Lincoln LibrarY. 
of Essential Information. 

Harry G. Cisin of Electronic Exhibitors wrote that he appreciated the 
honor conferred on them by my membership on their Advisory Committee, but 
unforeseen production difficulties have made it necessary to cancel their 
planned exposition. Therefore they will not continue to use my name . 

John Pfeiffer wired me that my hotel reservation in New York is ok 
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and that he is looking forward to lunch with me on Saturday. 

I wrote a letter of recommendation to the University of Cincinnati 
for Sigfred Peterson, who is applying for a position there. I said that 
I think so highly of Peterson that I offered him a position with my group 
in Berkeley and the opportunity to work here for his Ph.D. However, I 
said his personality is distinctive and different, so that it might be 
worthwhile to interview him before offering him a position. 

Another letter went to Ray Stoughton at Clinton Laboratories. I said 
that we shall put him on the mailing list for the minutes of our biweekly 
planning meetings. I asked Stoughton to check to see if we are on the 
mailing list for their monthly reports. Then I mentioned that Iz Perlman 
is going to the meetings at Clinton next month. 

Tuesday, September 17, 1946 

As usual I conducted this morning's meeting (now biweekly) of our 
group. Also attending were: Beaufait, B1aedel, Bockhop, Bradley, Covey, 
Cunningham, Garden, Ghiorso, Hicks, Howland, Huffman, James, La Chape11e, 
Lilly, Lindner, Magnusson, Miller, Morgan, Newton, O'Connor, Perlman, 
Prescott, Reynolds, Robinson, Templeton, R. C. Thompson, and S. G. 
Thompson. Perlman began with a few announcements and a few words about 
the health situation. He mentioned that we are going to request more 
blood counts and urinalyses. 

Blaedel reported that when the amerlClum metal was pressed in a 
pellet press, it still had the same density of 10 to 11 . He and Westrum 
have made a large number of very small protactinium metal pellets and 
will try to make a larger pellet. In addition, they plan to work on 
neptunium metal. I commented that the low density of americium metal is 
interesting because of the analogy with europium. I said the atomic 
radii in the rare earths follow a systematic decrease with increasing 
atomic weight, except that europium is abnormally high; this, we believe, 
is due to the outer two electron configuration similar to the barium 
structure. 

Stan Thompson described the chemistry and results of the helium ion 
bombardment of Am24l. An element 97 fraction was isolated by oxidation 
and carrying by zirconium phosphate; no long range alpha particles were 
found--only beta particles, probably due to 17-hour Zr97 . He concluded 
that the half - life of 97 242 , if due to short-lived K electron-capture, is 
less than two hours. I commented that there is very little probability 
that this particular bombardment will give a 97 isotope of long enough 
half-life to be detected. 

James reported on the possible observation of Np232 from a 
bombardment of U233 with deuterons. He found, in the neptunium fraction, 
a small amount of alpha -particle growth from a 2.3-day parent, which he 
interprets as Np232 decaying by K electron capture to U232. 

Perlman then reported that Werner is working on the higher oxidation 
state of americium and that Lindner and Goeckermann have bombarded barium 
with helium ions. They found a new lanthanum positron activity of 
90-minute half-life and a cerium K electron-capture activity of 36-hour 
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half-life. 

* * * * * 

I read Amos Newton's report to C. E. K. Mees about the work of the 
Berkeley chemistry group for the period August 1 to August 30, 1946. 
Newton reported on the work to clarify the situation of the assignments 
of the isotopes of bismuth, lead, and polonium formed by cyclotron 
bombardments. He described the bombardment of U233 with 22 Mev deuterons 
and the bombardment of Np237 with helium ions (a new 34-hour activity was 
observed in the americium fraction). Newton described the work on the 
transuranic metals and the preparation by vacuum sputtering to produce 
thin (0.02 mils) of beryllium foils. Finally, he gave a summary of the 
slow neutron fission cross sections of some heavy isotopes (Ghiorso, 
James, and Chicago work recently done in Chicago). 

When I went home today, Helen reported that she gave Pete his first 
cereal this morning--a rather messy operation. 

Wednesday. September 18. 1946 

The first thing this morning I responded to a telegram that arrived 
yesterday from Bob Campbell: I said that I will be in New York on 
Friday, Saturday, and Sunday for APS meetings but I will have only 
Saturday dinner, Sunday, and possibly early Wednesday evening free to see 
him and Fritz Goro. 

I telephoned Stuart W. Scott, a patent attorney in Oak Ridge who has 
been recommended to us (Segre, Kennedy, and Wahl) to handle our claim to 
the government for compensation for our plutonium patents. I explained 
our problem to him, and he said that he could see no reason why he could 
not handle the matter. In the meantime Scott will think about our 
questions: the question of our agreement between the inventors, the 
question of the future Atomic Energy Commission and what we should do to 
pursue our claim, and the question of foreign rights. Scott suggested 
that we eventually consult a tax expert. I then tried to call Kennedy. 
but I could not reach him; so I wrote him a letter to explain what had 
transpired. I said I will send Scott copies of the agreement between the 
inventors, the Chicago memo of January 17, 1945 (describing the 
preliminary conference between Anderson, Kennedy, and Seaborg), and the 
agreement between the inventors and the Government. 

I then had several photostatic copies of the "Table of Isotopes" 
mailed out, requesting additions and corrections and saying that we want 
to give wider distribution to the secret version soon. The copies went 
to Maurice Goldhaber, Anthony Turkevich, Charles Coryell, W. H Sullivan 
(to whom I explained that Perlman will be at Clinton at the time of the 
meetings in October), and Truman Kohman. I answered for Kohman several 
questions that he asked about the Chart of Isotopes earlier. 

In today's·mail was a notice of the filing of patent application case 
5-834 (August 16) from Frank W. Test of the Chicago Patent Group. 

Professor lawrence sent out a memorandum from Earl R. Miller, who is 
in charge of the health physics group. Miller clarified the 
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responsibilities of the health physics group and the experimental group 
leaders for the safe handling of radioactive material. 

I sent a note to the District Engineer at Oak Ridge, requesting 
reservations at the Guest House and transportation from Knoxville for 
Amos Newton, who will arrive at 9:19 a.m. on October 14 and will leave at 
B:39 p.m. on the lBth. Amos will attend the General Information Meeting 
there that Iz Perlman is attending. 

Much of the rest of the day was spent talking with the fellows about 
the research. 

Thursday, September 19, 1946 

This morning, after taking care of some administrative matters, I 
wrote to French T~ Hagemann (Pete) at Argonne and asked whether I have 
all the latest corrections in the paper on the decay products of 23 since 
we want to include them in the "Table of Isotopes." 

later, down on campus, I stopped in the Department office and spoke 
with Miss Kittredge, et al. I also talked with Dr. Geoffrey Wilkinson 
who has arrived in Berkeley to work with our group. Wilkinson did 
graduate research with H. J. Emeleus at the Imperial College in london 
and spent the war years at Chalk River, where he became an expert in 
fission product chemistry. Since he can not now obtain a clearance to 
work in Bldg. 4, he will work in a laboratory on the third floor of 
Gilman Hall and use the detection equipment in ou~ counting room there 
(Room 303). 

George Manov, who was a fellow graduate student here in Berkeley a 
some ten years ago, is vacationing in California. Today we met to 
reminisce--Manov told me that he would like to change fields and perhaps 
get into nuclear work. I encouraged him to do so. 

A. H. Bazell terminated today to return to school. 

I left San Francisco via UAl Flight 4 at 5:30 p.m. to fly to New York. 

Friday, September 20, 1946 

I arrived in a hot and muggy New York at about B a.m. and checked in 
at the Hotel Commodore (42nd St. and lexington Ave.) ($4.00/night). I 
registered at the Engineering Societies Bldg. (29 West 39 St.) for the 
American Physical Society meetings. Most of the meetings in which I am 
interested take place tomorrow (yesterday's meetings were devoted to 
cosmic ray and subnucleonic physics) .. However, I went to a few talks and 
met some of the participants. Maurice Goldhaber told me that Bernard 
Waldman can't find the 1.6-minute lead using x-rays. I learned that 
Wayne R. Arnold and Arthur Roberts of Argonne have measured the magnetic 
moments of the proton, neutron, and the deuteron. This work will be 
published soon. 

The APS dinner this evening was held in the Mens' Faculty Club at 
Columbia University; the speaker was P. M. S. Blackett, who spoke on "The 
Tradition of Science~" 
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Saturday. September 21. 1946 

In New York. I attended sessions of the APS meetings and heard a 
number of interesting papers: "An Attempt to Observe the Radioactivity 
of the Neutron" (Erwin F. Shrader, David S. Saxon, and Arthur H. Snell), 
"The Mass of the Mesotron as Determined by Cosmic-Ray Measurements" 
(Donald J. Hughes), "Mass of Cosmic-Ray Mesotrons" (William B. Fretter), 
"Measurement of Meson Masses by the Method of Elastic Collision. Probable 
Existence of a Heavy Meson (1000 mo) in the Cosmic Radiation" (L. 
LePrince-Ringuet). 

I then had luhch with John E. Pfeiffer of CBS to discuss the radio 
program on which I am to participate at Princeton next Tuesday. 

Afterwards I returned to the APS meetings and heard Luis Alvarez talk 
on "The Design of a Proton Linear Accelerator," Edwin McMillan speak on 
"Resonance Acceleration of Charged Particles," and H. R. Crane speak on 
"The Racetrack." At 4:15 p.m. I attended a discussion meeting under the 
leadership of C. G. Suits on "Relative Advantages of Proton and Electron 
Accelerators." 

[In Berkeley, Mary Millard mailed Stuart Scott two copies each of (1) 
the agreement between the inventors for the plutonium patents; (2) the 
Chicago memo of January 17, 1945, describing the preliminary conference 
between Roland Anderson, Kennedy, and Seaborg; and (3) the agreement 
between the inventors and the Government.] 

Sunday. September 22. 1946 

In New York. Shortly before noon I telephoned Helen in Albany 
(California) to hear about the status of things at home and about Peter's 
activities. I also described some of the things I have been doing and 
the people I have seen. 

I then checked out of the hotel and then took a train to Princeton, 
New Jersey, to attend and speak at the Princeton University Bicentennial, 
"The Future of Nuclear Science." The attendees are staying at the 
Graduate College. 

Monday, September 23. 1946 

In Princeton. The topic today was "Cooperation of Universities with 
other Institutions in Science," with Luther P. Eisenhart as chairman. 
During the morning Frank Spaulding spoke on "Scholarship in the Secondary 
School" with John H. Bosshart as discussion leader and Isidor I. Rabi 
spoke on "The Relation of Research in Universities to Government and 
Convnercial Laboratories," with Edward U. Condon as the discussion 
1 eader. 

At 4:30 p.m. Le~ A. DuBridge spoke on "The Place of the Large 
Laboratory in Nuclear Research" (discussion leader: Charles A. Thomas). 
The evening program was "On Problems of Scientific Cooperation: The Uses 
and Hopes of Scientific Societies" with Harlow Shapley as the speaker and 
Harold C. Urey as the discussion leader. This program was held in the 
Graduate College. 
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[In Berkeley, Mildred G. Jentsch was hired to replace A. Bratenahl as 
a chemist in Huffman's analytical group. Classes started at the 
University today. 

Helen had dinner at the Owensl.] 

Tuesday. September 24. 1946 

In Princeton. This morning's topic was "Nuclear Physics" with Rudolf 
W. Ladenburg as chairman. P(aul) A. M. Dirac spoke on "Elementary 
Particles" with Richard P. Feynman as discussion leader .. The second 
speaker was Robert R. Wilson on "Proton Scattering" with Victor ~eisskopf 
as discussion leader. At 3:00 p.m. I spoke on "Application of Artificial 
Radioactive Tracers to Chemistry and Medicine." Farrington Daniels was 
the discussion leader. Ernest Lawrence spoke at 4:30 p.m. on 
"Experimental Methods of Nuclear Physics" with Enrico Fermi as discussion 
leader. 

Then at 6:15 p.m. I took part in a fifteen-minute CBS radio broadcast 
"In My Opinion" with Farrington Daniels and John Pfeiffer. The subject 
was "Application of Artificial Radioactive Tracers to Chemistry and 
Medicine"; it was part of the "Frontiers in Science" series. 

The evening session was held in Frick Chemical Laboratory, and Niels 
Bohr spoke on "The Observation Problem in Atomic Physics." Henry D. 
Smyth was chairman for this session. 

[In Berkeley, Iz Perlman enrolled the students in our nuclear 
chemistry class (Chemistry 123) at 10:10 a.m. in Room 219, Gilman Hall 
and gave the students an outline of the course.] 

Wednesday. September 25. 1946 

In Princeton. This morning's session was entitled "Physical Science 
and Human Values" with Hugh S. Taylor as chairman. F(ilmer) S. C. 
Northrup spoke on "The Physical Sciences and their Bearing on Philosophy 
and Human Values" [S(ubrahmanyan) Chandrasekhar, discussion leader]. I 
did not attend the afternoon nor evening sessions since I need to return 
to Berkeley. It has been an interesting meeting, and I have talked with 
a number of the attendees. I met Frederic Joliot, also a member of the 
Commission of Radioactive Constants who told me that the International 
Union of Chemistry will pay my travel expenses to next year's London 
meeting, and also Irene Joliot. C. Guy Suits, Vice President and 
Director of Research of General Electric Company in Schenectady, 
described for me a "G. E. Nucleonics Project Consultant Committee" for 
work under their Manhattan District Contract covering the operation of 
Hanford and the atomic power development at Schenectady. Suits asked me 
to be a member of this committee. Suits is also interested in finding 
some high quality men for their research program. I met Dr. W. Bennett 
Lewis, who ;s the new director at Chalk River; I asked him to help me 
find a counting instruments expert for our Berkeley research group. I 
met Professor Homi J. Bhabha, Tata Institute of Fundamental Research. 
Bombay, who asked for a copy of the 1944 "Table of Isotopes" and to be 
placed on our mailing list. Harold Urey asked that I send him a 
photograph of G. N. Lewis. I was also requested to send a copy of my 
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Princeton talk to William L. Laurence of The New York Times and to Dennis 
Flanagan of Life magazine. 

I took the train to New York. Robert Littell (Reader's Digest) met 
me. He took me to the Century Club where we had dinner with Lloyd 
Garrison. Littell talked about the difficulties in making the subject of 
nuc 1 ear sc i ence understandable to the "man on the street. II I promi sed to 
send him a copy of my Princeton address and some other reprints. About 8 
p.m. I boarded UAL Flight 3 bound for home. 

[In Berkeley, the americium that has been neutron irradiated at 
Hanford arrived . 

. Helen spent the afternoon with Ann Miller, a member of Alta Bates 
Hospital staff, whom Helen met while she was ho~pita1ized.] 

Thursday. September 26. 1946 

I arrived in San Francisco at about 7:20 a.m. 

At 10:10 a.m. Iz and I met with our Chern 123 class. I gave the class 
some historical background of the field. Members of the class include W. 
C. Adams, Miss A. M. Anderson, F. Asaro, L. B. Asprey (G), H. D. 
Baldridge (G), D. R. Bomberger (G), K. Chivukula (G), D. Christensen (G), 
M. Chun, J. G. Claypool (G), J. W. Cobble (G), C. C. De1wiche (G), E. L. 
Dobson (G), A. K. Dunlop, E. Epstein (G), W. H. Eustis (G), R. C. Feber 
(G), S. P. Gessel (G), P. W. Gilles (G), D. L. Grunes (G), J. H. Guill, 
Miss C. R. Hawkins, H. G. Hicks (G), R. House (G), Z. Z. Hugus (G), M. A. 
Islam (G), W. T. Jackson, J. L. Jungnicke1 (G), R. M. Kallo (G), Mrs. L. 
S. Kelly (G), R. R. Kitson, J. H. Klinger, J. R. Lai, E. H. Lambert, H. 
C. Lanz (G), Mrs. H. M. L. Maas, R. L. McKisson, K. L. Mattern (G), Miss 
H. J. Maxwell, D. R. Miller (G), Miss D. M. Nelson, T. W. Newton (G), D. 
A. Orth, C. Rosenthal, M. E. Rozen, V. A. Rundle, R. K. Sheline (G), 
Charles Se1vi, D. C. Stewart (G), P. R. Stinchfield (G), B. Suverkrop 
(G), M. W. Taft, E. Taleck, L. A. Walker (G), A. D. Webb (G), J. W. Weigl 
(G), A. R. Weiss, W. We1tner (G), R. E. Weston (G), R. W. Wheatcroft (G), 
B. Williams, Miss I. M. Wilsey, D. M. Woodbury (G). Auditors include M. 
Azima, W. P. Ball, R. H. Busey, J. H. Eldridge, L. Eyring, L. S. Gilman, 
R. G. Horvat, Miss D. M. Johnson, W. H. McVey, R. V. Nauman, E. W. 
Putnam, J. E. Ryus, R. C. Sill, Miss F. J. Spieth, M. Tanabe, S. G. 
Thompson (G), B. M. Tolbert, P. E. Yankwich (G), and D. W. Yep (G 
indicates graduate student). 

At the laboratory I noted a long letter from W. H Sullivan, 
summarizing the questions-and correttions to the "Table of Isotopes" that 
we discussed in Chicago earlier this month. 

I read an acknowledgement of the receipt of "The Transuranium 
Elements" from Willard Valentine of Science. Valentine stated that, 
although it is longer than he expected, he feels it is imperative to 
publish it. He also informed me that it will be several weeks before we 
receive the galley proof. 

I found a nice reply from Professor S. C. Lind, who was disappointed 
that he did not see me in Chicago. Lind said that formerly the 
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Commission on Radioactive Constants had no travel funds for members to 
attend meetings. He reported that it seemed to be the opinion from 
members attending the Board of Directors' meeting of ACS that eventually 
the State Department or some such agency will have funds for such a 
purpose. He also intends to write to the National Research Council and 
to the National Academy of Sciences to see if any funds can be made . 
available. Lind went on to describe the status of Stefan Meyer, also a 
member of the committee. Meyer has again assumed the direction of the 
Institute of Radium Research in Vienna but goes to Vienna only 
occasionally because his home was destroyed and, when he does go, he 
stays in one room at the Institute where his daughter cooks their meals 
over a bunsen burner. His radium standards were recovered by our army 
and returned to the Institute. Lind also said that they would be glad if 
I could visit Minneapolis and lecture although they can contribute only 
$50 toward my expenses. 

Ralph James wrote to Earl Hyde on September 21 to give him a report 
on the U235 target bombarded with deuterons, which the two of them worked 
up. I read the letter today. James stated that the most probable 
explanation for their data is that Np232 decays with a 2.3~day half-life 
to U232 and the long-lived growth they observed is RdTh and its daughters 
growing from the U232. The Geiger-MUller counter decay of this neptunium 
fraction can now be resolved into two very good components of 2.3 days 
and 4.5 days. The x-ray and gamma-ray decays of the neptunium fraction 
were straig~t 4.5-day lines. James went on to say the GM decay of the 
protactinium fraction shows a half-life of B.O days. He also stated that 
Earl might separate a neptunium fraction, then milk the uranium daughter 
from it. using the deuteron-bombarded U235 that he will soon receive. 

I also noted a memorandum from Kenneth Priestley. Priestley enclosed 
a letter from W. B. Harrell (University of Chicago) giving authorization 
for our photostating Metallurgical Laboratory notebooks. 

Friday. September 27. 1946 

I checked on the progress of the research in the various laboratories. 

I read the following from Irene Joliot-Curie: 
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-'RtsIDENCIt R£PUBLIQUE FRANCAISE 
DU 

GOUVERNEMENT ~ROVISOtRE 

COMMISSARIAT 
A Noted (, 

L'~NERGIE ATOMIQU 
41, AVENUE FOCH (xvI) 

Action-----
Reed. SEP 191946 GTS 

PARIS. LI 13 Septernbre 1946. 

Ttl. : PASSY 56-36, 5(0.51 
56-68, 5(0.79 Ans. . 

File: . ;L;;;t -t:;;!. Prof::lsseur G. T ~ SE.AEORG 
- t>-. 4(t;.J.Cjr, Radiaticn labor3.t')ry 

t.../l.",,",~ & University of Califorilia 
BERKELEY. 
(Callfcrnia) 

Cter ITofesseur Seaborg, 

Neus avens Ete tr~s tcue~es de savcir q~e 
veus avez nOIr1:!e I' tn~a:ent 96 d 'apres Ie nC!Il de !!Jes ptre:!l.ts. 
Nous scrbns heureux qL1.r:~. i1 S'3ra poss:' ble de connattr~ Ies 
beaux travaux ~ui V1US ent eoniuit a ~~pa:e~ ees corrs 
nouvea:lX. 

Je ne veus e.vais-;as eerit jus1u'iei b 
oe S~:St, rarce 1ue pe~dant 10n£tem~s nous n'aVons Antenau 
r<:trler de ces ncuvcaux corrs 1ue par Ies journa'lx, qui ne 
sont ~s un elecent d'ir~or~ation tres sOr en ~tiere scie~
tifi 1ue. 

Mon :r..ari esr-~rai t VCU5 vci~ rer.:i5nt sen 
s~Jl)ur aux ~tRts ~nist mais il a ~te otlif€ de partir brus
que~~mt et n'a ras pu aIIer i:.. Berkeley. Nells esperons rC',l';eir 
':t aller zraintena"lt ou avcir Ie plaisir de vous reneontrer 
a Ia reunion de Princeten. 

Rccevez, ~e 1raus r-rie, oher Prl')fS3s8!.!r 
Se?rorb, :;les c:::-dicu.es salutatio::".s et celles 1e :::or. i..:::,ri. 

I. JOLIOT-Ct'R:Eo 

(translation) : 
Dear Professor Seaborg: 

We were quite touched to learn that you named element 96 after my 
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parents. We shall be happy when it is possible to know about the 
wonderful work which you carried out in order to prepare these new 
elements. 

I have not written you before this on this subject because, for a 
long time, we have heard about these new elements only through the 
newspapers, which are not a very reliable source of information on 
scientific matters. 

My husband hoped to see you during his stay in the United States, but 
he had to leave suddenly and was not able to go to Berkeley. We hope 
to be able to go there now and to have the pleasure of meeting·you 
again at the Princeton meeting. 

Dear Professor Seaborg, I beg you to receive the cordial greetings of 
myself and my husband. 

I. JOLIOT -CURIE 

I recently had a conversation with Dr. Joseph W. Weinberg and agreed 
to give a lecture on "Chemical Aspects of Atomic Energy" for a series at 
University Extension. Today I received a confirmatory letter and 
description of the series from Irene L. Hofmeister, Organizer. 

Notice arrived from Frank W. Test of th~ Chicago Patent Group of the 
filing (August 23) of patent applications S-1725, "Element 95 and Method 
of Producing Said Element," by Glenn T. Seaborg, and S-2974, "Methods of 
Preparation of Element 95," by Glenn T. Seaborg and Ralph A. James. 

Saturday. September 28. 1946 

I wrote a note to Professor John T. Tate to explain the .changes and 
aut~ors of our paper "Properties of 94-239." 

Wisconsin defeated California, 28 to 7, in the football game Helen 
and I saw in Memorial Stadium this afternoon. 

Sunday. September 29. 1946 

Part of my day was spent working on my lecture notes for Chemistry 
123 and on the "Table of Isotopes." I also made a few revisions to the 
text of my talk, "Applications of Artificial Radioactive Tracers to 
Chemistry and Medicine," at Princeton to make it more publishable. 

Jo Owen came to visit, and then A1 Ghiorso and Kristine stopped by to 
announce the birth of Kristine's brother Bill. 

Since I appeared on the "Quiz Kids" show last November and February, 
Helen and I have more or less regularly listened to the program on Sunday 
nights. Recently I submitted a question (if the question is missed, the 
sender wins a prize). asking the participants to name an element named 
after a state, a country, and a continent. Helen and I were surprised to 
hear the question used and even more surprised when Ruthie Duskin missed 
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the answer. She gave illinium for the state, americium and europium for 
the continent and then indium and samarium for the country. Admittedly, 
indium and samarium sound as though they were named after countries. 

Monday. September 30. 1946 

This morning there were a couple of administrative matters to handle, 
and then I answered a September 20 letter from James T. Grady (Managing 
Editor, ACS News Service) and explained that IIP1utonium and Nuclear 
Energy,lI which I am to present to the California Section on October 14, 
is essentially the same as my talk before the Chicago Section last 
February. I told Grady that I shall send him a copy of my Harrison Howe 

. Lecture, IIPlutonium and Other Transuranium Elements,lI which will consist 
almost entirely of new material, if I succeed in obtaining clearance in 
time to do so. 

A thank-you letter arrived today from W. H Sullivan for the photostat 
of the IITable of Isotopes. 1I 

Later I went down to my campus office and looked over my lecture 
notes for Chemistry 123. 
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Tuesday, October 1, 1946 

After taking care of a few things on the hill, I went to campus and 
began a discussion of the fundamental properties of the nucleus in 
Chemistry 123. 

Back on the hill, I checked on the research and took care of some 
correspondence. In response to a request from Otto M. Smith of Oklahoma 
A&M, I wrote a letter of appraisal for Herbert H. Anderson, similar to 
another I recently wrote. 

A note arrived last week from Hoylande D. Young, in which she said 
that negatives of our old isotope chart have been returned to her from 
General Electric. She asked whether I wanted them filed at Argonne or 
sent to me. Today I requested that she send them to me. I also 
mentioned that I hope that she will guide my Harrison.Howe Lecture 
"Plutonium and Other Transuranium Elements," which she should have 
received by now, through the declassification channels. 

1 answered a September 27 note from Ellsworth C. Dougherty, a 
research fellow in zoology at the Donner Laboratory on campus. I said 
that he is correct that the names masurium, illinium, alabamine, and 
virginium will all be changed, that the 2.5-hour Dy16S is well known 
and the list he referred to merely meant that it can be produced on the 
project, and that the new artificial isotopes of polonium have not yet 
been published in the open literature. 

I wrote a note to Truman Kohman~ sayihg that I agree with him and 
accept his recommendation for a deadline of November 1 for Volume 14B and 
December 1 for Volume 14A of the Plutonium Project Record. I then told 
him that I will not go to the meetings at Clinton but that Iz Perlman is 
looking forward to seeing him there to discuss the "Table." 

In addition, I prepared an abstract for my Harrison Howe Lecture, 
"Plutonium and Other Transuranium Elements." 

In the evening I went to the Research Conference in Room 102, Gilman 
Hall. 

Wednesday, October 2, 1946 

I mailed to Dr. Jacob Sacks (Director of Pharmacological 
Laboratories, Richmond Hill, New York) a copy of my Princeton talk. I 
explained that it was prepared for oral presentation but now may be 
published in their proceedings; however, I feel that it emphasizes the 
work here too much. Since Sacks is preparing a review article on the use 
of radioactive isotopes in biology, I asked him to look it over and make 
it a little more complete with respect to non-Berkeley work. 

The abstract of my Harrison Howe Lecture "Plutonium and Other 
Transuranium Elements" was mailed to Professor Edwin o. Wiig at the 
University of Rochester: 

Since 1940 the four transuranium elements immediately following 
element 92 (uranium), namely, element 93 (neptunium), element 94 
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(plutonium), element 95 (americium), and element 96 (curium), have 
been discovered as a result of their synthesis by transmutation 
reactions starting with uranium as the primary material. Of these 
four transuranium elements, plutonium has assumed the position of 
dominating importance because of its very successful use as the 
explosive ingredient in the atomic bomb, and of the excellent 
prospects which it offers as the base material for the development of 
an atomic energy industry. Plutonium is the only transuranium 
element for which methods have been developed for production in 
relatively large amounts, that is, kilogram amounts. 

From a purely scientific point of view, however, the other 
transu~anium elements are of nearly as great interest as plutonium. 
This is particularly true since the whole group of heaviest elements 
including those immediately below uranium as well as the four known 
transuranium elements and a number of as yet undiscovered elements 
beyond curium, are all members of a transition group. This makes the 
chemical and physical properties of each of the elements of the whole 
group of comparable interest. Also, the radioactive properties of 
the new isotopes in this region contribute greatly to our knowledge 
of the nuclear properties of heavy radioactive isotopes, and 
knowledge of the nature of the regularities in these properties 
contribute to our understanding of nuclear structure. 

The present discussion will therefore be concerned with all four of 
the known transuranium elements, neptunium, plutonium, americium and 
curium. 

Neptunium has an isotope, Np237, with a very long half-life, namely 
2.25 x 106 years, which is produced during the operation of the 
uranium chain-reacting units. This makes it possible to study 
neptunium in the macroscopic state, that is, by the methods of 
ordinary chemistry. The discussion includes a description of some of 
the results that have been obtained as a result of work with this 
isotope. In the case of plutonium, of course, work on an ordinary 
scale has been possible by use of the well-known isotope PU 239 . 

In the case of the elements americium and curium a great deal of 
investigation on the tracer scale has been carried out. A 
description of some of this work as well as some nuclear reactions by 
which isotopes of these elements are produced is included in the 
discussion. Some attention is also given to the prospects for the 
isolation of these elements in the pure state. 

There is also a discussion of the problem of the eX1stence of ' the 
transuranium elements in nature. One of these elements, plutonium, 
has been found to exist in very small amounts in natural ores, and a 
discussion of these experiments and the explanation for its existence 
in these ores is given. Consideration is given to the prospects for 
the existence of the other transuranium elements in nature. 

In my covering letter I told Wiig that I shall arrive from Chicago on 
NYC Train No. 40 at 11:51 a.m. on Monday, November 18, and will leave on 
NYC Train No. 65 to Chicago at 10:15 p.m. on Tuesday, November 19. I 
asked for a reservation in a hotel for the afternoon and night of 
November 18. 
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Emilio Segre gave me the numbers of several Los Alamos reports of 
interest to our "Table of Isotopes." 

I spent some time in my campus office going over my notes for 
tomorrow's Chemistry 123 lecture. 

In the evening Helen and I went to the Curran Theater (445 Geary, San 
Francisco) for a performance of "State of the Union" with Conrad Nagel, 
Irene Hervey, and Henry O'Neill. 

Thursday. October 3, 1946 

On campus this morning I lectured to the Chemistry 123 class at 10:10 
a.m. and continued the discussion of the basic nuclear properties. 

Later I read Pete Hagemann's latest, and what he hopes is a final. 
summary of the data on the new isotopes in the 4n + 1 paper. 

A nice note arrived from Eugene Wigner, who said, "Your review of the 
future uses of radioactive tracers was beyond all expectations that we 
had. It was one of the most successful papers of the whole conference 
and we feel very much indebted to you for having made such a signal 
contribution." Wigner also asked that I send the full text to Professors 
D. Hamilton and G. Reynolds, who may edit a little book of the conference. 

Iz Perlman requested of the Area Engineer a 10 pah bombardment of 
.25 mg Cs~O with helium ions on the 60-inch cyclotron for the purpose of 
identifying rare earth activities probably encountered in some of the 
americium bombardments. 

I learned that David Templeton passed his prelims today; his 
committee consisted of William F. Giauque, Melvin Calvin, Axel R. Olson, 
George E. Gibson, L. H. Duschak, and Charles S. Morrey. 

Jeanette left today for a visit with our parents in South Gate. 

Friday. October 4. 1946 

This morning I answered a letter from A. P. Weber (The Ke11ex 
Corporation), saying that I know of no radiochemists who might be 
interested in a position on his staff. Such men, I said, are in short 
supply. 

In reply to a letter of September 27, I wrote to Professor Hans A. 
Sethe, giving him permission to use parts of the "Table of Isotopes" in 
his book on elementary nuclear theory. 

I also replied to another note from Ellsworth C. Dougherty. I said 
that the best known radioactive isotope of gadolinium is the one with a 
half-life of about eight hours listed; this apparently has been confirmed 
by secret work on the Manhattan Project, but the information is not at 
his disposal until it is declassified. I again stated that there are no 
"open literature" artificially produced radioac.tive isotopes of elements 
86, 87, 88, and 89. 
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Earlier this week I was interviewed by Jack Bik 149, a reporter for 
The Daily Californian. Today the following article appeared: 

FRJD.-\Y. OCTOBER t. 19016 

Sea borg Discusses Atomic Experiments 
By Jut Bit '49 drrn::-ed the beml). ApparenTly Hit!er history that a ':\'eighable amount of 

,..., I I t 1 !l' did riot· ha\'e much faith that an an artificially produced element v .. as 
...... ur goa 5 0 earn as mw:. as' t b bold be devi ed " isolated 

we :an about the nucleus of the: a om om c us. •. 
at:lr!l." announced Glenn T. Seaborg.: Seaborr. left Uae t:'nh'enity for Finally, as a result of their ex-
I:rof<-~sor of chemistry. as he re-! Chicago wheD it was decided that peli~RtS. the "chE'mistry of plu-
\'t'a:E-c! the presence on the campus I all l'hemists who had been working tenium bel'ame as well undersi.aod 
of a team of 20 chemists from the on the sf'paratioD5 processes for I as or better understood than, is 

cbtaining pure plutonium could that of most of tbe elements in 
~,!e:a;lurgical laboratory of the Uni
n~r~:TY of Chicago who are ~orking 
on lr,e newly discovered" trans-unm
ium f:ements. 

conduct their work at the lletal- the periodic system." and the army 
lurgit'al laboratory. On leavin,- he was all ready to construct the sec-
took with him ludor Prrlman. DOW ond atomic bomb which proved so 

&aborg. ~ho particiPated in the aS60ciate professor of chemis&1'1. cmas&roas &0 !\i'apsaki. 
discovery of plutonium in 1940. has aD~ Burris B. ClIDPiagbam,. now I Climaxing the work at the Metal
recently returned to campus after an a.sslSt~~t pr?'1!!ISQI: of chemlatry a1 I' lurgical laboratory. Seaborg. in col-

b f f . d' h' h the Uruftrsdy. , a ~ence 0 our ~ears, urmg w IC.. .' . f Iaboration with R. A. James. L. O. 
he ~;as in charge of research which Whhe Seaborg remamed at Chica-
led to the identification of elements I JO to direct the work there, Perlman, Morgan and A- Ghlor~, p.rodUCed 
95 ar.d 96. I' traveled on to the laboratories of i elements 95 and 96. whJ.eh, hke plu-

.. It was ncitiar work .t1'1~r t?, ,the huge plutonium planis at Oak; I toDium, never existed in nature. 
l'rrate the a&om. bomb In time, I Ridge. Tenn .. and to Hanford. wash."

1 

Deciding that these elements 
Seaborr remi.oiseed. Seaborr left where. according to Seaborg, his work' d d th c:' tig t 
the t.:niversity in April. 1942. to "was of p6rticular importlUlCe to the i nee, e a na~e. e_e mves .. a ors 
work OD the Manhattan pre jed as imccess of the p!"ocess." ! decided to call element 95 amer
rl'!;earch director in cbarre of plu-, Meanwhile. Cunningham. in col- I idum," after the Americas. and ele
t?~iwn chemistry at the 1\letalhu- 11aboration ~·ith L. ~. war~er. grad-I mt'nt 96 "curium," after Pierre arid 
gltal laboratory.. lIate stud~nt in biochemistry here .. Marit' Curie, who fifty years ago first 
"We thought at that time that it f prepared In Augwt, 1942, the first! .:. 

was a race ~ith Germany but It: pure sample of plutonium. free from I started the experunents In radloac
turnfd out afterward that they ~'ere I carrier material and other foreign. tive elements which later reached 
far behind us when we finally I matter. This was the ftrst time in' their climax in the atom bomb. 

---.--- -----
Other activities included mailing a corrected copy of Chapter XVI 

(now XV) of PPR Volume 14A to Gordon Leader and telling him that we would 
like it returned after he transfers the corrections to his master copy. 

Paul OIConnor stopped in my office in the later afternoon to inform 
me that he passed his prelims today. His committee consisted of Axel R. 
Olson, Gerald E. K. Branch, William D. Gwinn (absent), Robert E. Connick, 
Robert B. Brode, and Lee H. Swinford. 

Saturday. October 5. 1946 

My morning was spent working on the talk entitled "Plutonium and 
Nuclear Energy," which I am scheduled to deliver to the California 
Section of the ACS on October 14. 

Helen went with me to the Oregon-California football game in Memorial 
Stadium. California was defeated by a score of 14 to 13. 

Sunday. October 6. 1946 

Part of my day was spent preparing a lecture for the UC Extension 
Series called "Facts about Atomic Energy." My talk, "The Chemical 
Aspects of Atomic Energy," will be given on Friday, October 18. I also 
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worked on a paper on americium isotopes for Volume 14B of the PPR. 

I found time to admire Peter's latest accomplishments and to talk 
with Helen. 

Monday, October 7, 1946 

After talking with some of the men this morning, I wrote a note to 
the Publications Manager of the American Institute of Physics to ask for 
the page reference, as soon as it is known, for the Kennedy, Seaborg, 
Segri, and Wahl Physical Review paper, "Properties of 94239." I want 
to include this in my article, "The Transuranium Elements," soon to be 
published in Science. 

In response to his request, a long letter went to Dr. C. Guy Suits, 
highly recommending two men who might be interested in getting back into 
nuclear work--Vance R. Cooper and Frederic W. Albaugh. I told Suits 
these are the only two poss~bilities I can think of now. 

I replied to Professor Paneth's letter of July 9, saying that I have 
delayed writing until the picture became clearer about naming elements 
43.61.85, and 87. Except for element 61, I wrote, the situation now 
seems clear. I suggested that his review article in Nature should point 
out which research teams should do the naming; then those teams could 
follow with journal communications suggesting the names. I concluded 
with "It seems that this matter has taken more of your time than one 
might have anticipated at the beginning. However, I want to assure you 

. that we all feel that you are doing a great service to chemistry to take 
the lead in this undertaking. Without some kind of organized approach, I 
am afraid the matter could drag on for years without any proper 
decisions." 

Before going home I looked over my lecture notes for Chemistry 123 in 
my campus office. 

At home Helen told me that Jo Owen visited her today. 

Tuesday, October 8, 1946 

Iz and I have decided that our group meeting, which now convenes on 
campus in Room 305, Old Chemistry Building, should begin at 8 a.m. during 
the school year to accommodate the graduate students who might have 10 
o'clock classes. Present at today's meeting were Asprey, Blaedel, Covey, 
Cunningham, Eyring, Garden, Ghiorso, Goeckermann, Howland, Huffman, 
James, La Chapelle, Magnusson, Miller, Newton, O'Connor, Perlman, 
Prescott, Reynolds, Robinson, Seaborg, Stewart, Templeton, R. C. 
Thompson, S. G. Thompson, and Werner. The meeting opened with a number 
of general items including the announcement of another Chicago trip for 
measuring slow neutron fissionability in the Argonne pile. 

Werner described his work with Am(V): the principal absorption lines 
of this Am(V) compound dissolved in 0.1 M H2S04 lie at 510 and 720 mp. 
He discussed the carrying of Am(V) by Pu(V). Cunningham said there 
appears to be at least 74 pg of curium formed in the Am241 sample 
irradiated in the Hanford pile (2.2 mg Am241 at a maximum flux for 4-1/2 
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months). James reported that the curium was decontaminated from the 
americium by a factor of 20. I suggested further decontamination and 
more decay studies. 

R. Thompson discussed the exchange between active ferrocyanide and 
inactive ferricyanide in neutral and 1 N HC1 solutions. Miller reported 
he is still recovering and purifying the protactinium, and B1aedel 
reported he is still unsuccessful in preparing protactinium metal. 

Howland reported a value of 5 x 104 years for the half-life of 
Bi 208 (assuming a cross section of 10-4 barn for the n,2n reaction.in 
this particular pile position). Finally, Goeckermann talked about his 
bombardment of barium with helium ions. 

* * * * * 
At 10:10 a.m. I gave the Chem 123 lecture on radioactive decay. 

Up on the hill I answered a letter I received last week from E. H. 
Hubert (Liige, Belgium), saying that I feel there are very serious but 
optimistic possibilities for the use of the nuclear fission chain 
reaction to run electric power plants in the future. I suggested that he 
read Farrington Daniels' article in C & E News (June 10, 1946) and write 
to Dr. C. A. Thomas, Monsanto Chemical Co., St. Louis, Missouri, who 
recently had a report published in The New York Times. 

On September 26, William F. Meggers wrote to ask me to check a number 
of facts about new elements to be shown on the 1947 Edition of the 
Periodic Chart of the Atoms. I sent him a table giving such items as 
symbol, first isotope, discoverer, reference, most stable isotope, etc. 
I also included some background information on elements 43 and 61. 

Yesterday I received a confirmatory letter from C. Guy Suits about 
his offer to me to serve on his "General Electric Nucleonics Project 
Consultants Committee." Today I wrote Suits to accept the offer. Others 
to be invited to participate on the committee include Hans Bethe, R. M. 
Evans, E. O. Lawrence, W. K. Lewis, Philip H. Morrison, John A. Wheeler, 
E. P. Wigner, Hood Worthington, and W. H. Zinno 

John Lewellen wrote that I have won a combination radio/phonograph 
for the question I submitted to the "Quiz Kids"--name an element named 
after a state, a country, and a continent--that Ruthie Duskin missed. In 
my reply I told Lewellen how pleased Helen and I are, and pointed out, 
for his information, that illinium is no longer correct. 

I received a letter from James M. Crowe (C & E News), in which he 
said that he believes I have been informed that I have been nominated for 
Councillor-at-Large of the ACS. Crowe asked for biographical 
information, which I immediately sent him, adding that I had not heard 
anything about the nomination. . 

I answered a letter I received on campus today from Norris W. 
Rakestraw (Editor of the Journal of Chemical Education), who asked to 
publish the talk that I am to give before the California Section of the 
ACS. In my reply I explained that I will not use a prepared manuscript; 

-83-



the talk will consist of information from a mixture of previous talks. 

I wrote another note to the Publications Manager of the American 
Institute of Physics, to ask that the reference to the Kennedy, Seaborg, 
Segre, and Wahl paper be sent to Mr. Willard L. Valentine (Editor of 
Science) for inclusion in the article ("The Transuranium Elements") whose 
proof just arrived. I then spent some time proofing the article. 

J. D. McCullough wrote that his department and the Provost at UCLA 
have approved our consulting plan. He questioned the best time for his 
trip to Chicago (to see W. H. Zachariasen) and to Berkeley. I . 
immediately replied and suggested that the trip to Chicago be planned for 
sometime between October 19 and October 31; the visit to Berkeley would 
fit better at the end of that trip. I said that, while he is in Chicago, 

·he should also visit Darrell Osborne and Winston Manning. Then I wrote 
to Professor Zachariasen, informing him of McCullough's visit. 

A letter went to Gordon Leader to answer the questions he raised 
about status of various papers in the Plutonium Project Record. I asked 
him to send me a copy of the present chapter numbers and corresponding 
titles to verify my outltne. 

Other letters today went to Fred Albaugh and Vance Cooper, each of 
them receiving a copy of my letter to Guy Suits and the suggestion that 
General Electric's nuclear research program is worth investigating. 

At 4:15 p.m. there was a joint meeting of Latimer's and Seaborg's 
groups in Room 102, Gilman Hall. Then, at 7:30 p.m., I went to the 
Research Conference--also in Room 102, Gilman. 

Jeanette returned from her visit with our parents in South Gate. 

Wednesday. October 9. 1946 

This morning I looked over Roy Overstreet's and Louis Jacobson's 
paper and then returned it to Joe Hamilton with pencilled corrections. 

In September Ray Stoughton wrote to Professor Latimer, with a copy to 
me, saying that they are interested in determining values of the neutron 
capture and fission cross sections of U234 as functions of neutron energy 
because of the effects this isotope may have on U233 breeder piles. 
Stoughton had recently heard that people at Site Y had determined the 
thermal neutron fission cross section to be about 2 barns for U234 
using a 10 microgram sample of U234 produced in Berkeley. Ray had 
several questions about the purity of the sample. Today I replied and 
said we do not know about the purity, we don't know where the sample is 
but are trying to find out, and we think that he should try to get the 
sample to make the measurements he wants. 

Jacob Sacks returned my Princeton talk with a few notes added to it 
to remove my California bias. 

I went down to campus, checked in the Department office, went over my 
notes for Chemistry 123, and then stopped in to talk with Geoffrey 
Wilkinson. Wilkinson plans to use bombardments at the 60-inch cyclotron 
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to look at isotopes of noble elements. 

Thursday, October 10, 1946 

Today's lecture in Chemistry 123 was about nuclear stability. After 
class I stopped in and talked with Geoffrey Wilkinson. 

Back on the hill, in a memo to George Everson, I asked that Edwin F. 
Or1emann, who is now an Assistant Professor in the Department of 
Chemistry (and formerly a member of my Section C-I at the Met Lab), be 
given a badge to admit him to Bldg 4. 

I read a memo from Charles J. Wrobel in the Medical Department to Iz 
Perlman, calling attention to the fact that the men are eating, making 
coffee, and smoking close to where plutonium is being handled. He noted 
that one worker's pipe had a contamination of 20,000 c/m. In addition, 
the contamination on the surfaces in Cunningham's laboratory and in Room 
109 far surpass tolerance standards in other laboratories. Air samples 
in Cunningham's lab are above tolerance levels. 

In the late afternoon Helen and I attended a cocktail party at the 
Claremont Hotel in honor of Professor and Mrs. Manne Siegbahn of Sweden. 
Professor Siegbahn (1923 Nobel Laureate in Physics) attended the 
Princeton Bicenntennia1 in late September at which I spoke. 

Friday, October 11, 1946 

I took care of some routine matters and looked over the mail, which 
included a nice thank-you note, dated September 1, from Eberhard 
Grassmann for my letter of July 18. Grassmann said that if I knew the 
situation in Germany today, I could understand why he wants to emigrate. 
He also congratulated me on elements 95 and 96. 

I received a letter from John V. Dodge (Assistant to the Editor of 
Encyclopaedia Britannica), requesting a photograph relating to the 
transuranic elements to be used to illustrate the article "Physics" in a 
new four-volume Britannica publication, Ten Eventful Years. Dodge 
suggested a picture of a microbalance. 

Walter J. Murphy (Editor of Industrial Engineering and Chemistry) 
asked me to review a paper, "Correcting for the Absorption of Weak Beta 
Particles in Thick Samples," by Peter E. Yankwich, Thomas H. Norris, and 
John Huston. Since I had a number of important changes to suggest, I 
passed these on to Yankwich on campus and then wrote to Murphy to explain 
what I had done. I said that, when the changes are made, I believe the 
article is worth publishing. 

Helen had lunch with some friends and in the evening went to her 
Russian class in Wheeler Hall, given by University Extension, with Lee 
Perlman. 

Saturday, October 12, 1946 

I went through several of the. laboratories to check on the status of 
the research. 
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California defeated St. Mary's in today's football game, 20-13. 
Helen and I saw the game in Memorial Stadium. 

Sunday. October 13. 1946 

Today's writing projects consisted of papers for Volume l4B of the 
Plutonium Project Record (PPR) and the chapter, "Nuclear Properties of 
Transplutonium Isotopes," for Volume l4A. I also made a rough outline of 
a paper on the history of the transuranium elements that Segre and I plan 
to write for Nature. 

I spent quite a bit of time admiring young Peter's talents. 

Monday. October 14. 1946 

Today I wrote a thank-you note to Dr. Venancio Deulofeu for the copy 
of Ciencia e Investigacion he sent me and said that I am not in a 
position now to submit a manuscript for publication. 

Another letter went to Professor S. C. Lind, explaining that I had to 
return to Berkeley early and therefore missed him at the ACS meeting. I 
mentioned that Professor Joliot, whom I met at Princeton, told me that 
the International Union of Chemistry will pay expenses to the London 
meeting. Therefore, I shall accept the appointment to the Commission of 
Radioactive Constants. I then wrote to Professor R. Delaby, accepted the 
appointment, and told him of my conversatidn with Professor Joliot. 

Robert Machol, who is working on an encyclopedia project, wrote on 
July 29 that it would be helpful in organizing the project to have the 
names for elements 43, 61, 85, and 81. He promised that the names would 
not published until they are officially released. Today I sent him the 
names technetium, astatine, and francium. I explained that the question 
of who has the right to name element 61 has not yet been settled, but 
that he can stay current on the matter by keeping in touch with Professor 
C. D. Coryell. 

I also wrote to Al Florin to ask him to check several references in 
the Los Alamos reports, which are not available to us. This is 
information Iz and I need in order to bring the "Table of Isotopes" up to 
date. 

Down on campus I went over the lecture notes for Chem 123. 

Helen told me when I got home that Jo Owen had tea with her this 
afternoon. 

At 6:30 p.m. Helen and I had dinner with members of the California 
Section of the American Chemistry Society in the main dining room of the 
Claremont Hotel in Berkeley. Then, at 7:45 p.m., in the Florentine Room, 
I gave the after-dinner speech--"Plutonium and Nuclear Energy." In 
addition to reviewing the role of plutonium as a nuclear energy source, I 
again announced that Np237 undergoes slow neutron fission with a very 
small cross section and gave its cross section for the absorption of slow 
neutrons. I described the discovery of PU 241 and announced the mass 
numbers and properties of Am241 , Cm240 , and Cm242. I discussed the 
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chemical properties of americium and curium and announced the discovery 
of new neutron-deficient isotopes of neptunium produced in the 60-inch 
cyclotron by bombardments with deuterons and alpha particles. 

Tuesday. October 15. 1946 

At 10:10 a.m. I gave the Chem 123 lecture on beta particles, 
including such points as theory of beta emission, allowed and forbidden 
spectra, etc. 

Back on the hill I found a note from Kay Way in Oak Ridge: 

Mr. Sullivan has received a photostatic copy of the revised table but 
keeps it closely guarded down in the chemistry building. If you have 
another one available we would certainly appreciate it very much if 
you could send it along for the physics group here. I will promise 
faithfully to go over it carefully and compare the changes with those 
I have made in my copy. 

Alden H. Emery, Secretary of the ACS, wrote that he is disappointed 
that he will be unable to attend my Harrison Howe Lecture. 

A note arrived from Hoylande D. Young in which she said that she is 
returning the negatives for the chart of isotopes to me and that the 
Harrison Howe Lecture is now in the process of being declassified. 

A thank-you letter came from Otto M. Smith for my evaluation of 
Herbert Anderson. 

I also received a letter from Marston T. Bogert (President of the 
International Union of Chemistry), to whom I sent a carbon of my 
acceptance of the appointment to the International Commission of 
Radioactive Constants. Bogert, an emeritus professor at Columbia, said 
that he thinks it is hardly likely that the Union will have sufficient 
funds to defray the expenses of delegates to the meetings. 

Alice Boniface was hired today'to work as junior laboratory 
technician. 

There was a joint group meeting in Gilman Hall at 4:15 p.m. I also 
went to the evening Research Conference meeting. 

Wednesday. October 16. 1946 

I took care of some routine matters and visited some of the labs 
before looking over the mail. 

A letter arrived from Edwin o. Wiig, who said that he will meet my 
train and that Dr. Noyes asked him to invite me to dinner after the 
talk. Wiig then asked for a photograph for publicity purposes, and this 
was promptly sent to him. 

In a letter dated October 11, James Crowe asked if I would write a 
short article on shielding. I wrote today to explain that the statement 
he read was taken out of context from my California Section talk and 
implies that I have more ideas on the subject than I do. Crowe also 
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requested a few recent photographs to be used for the preparation of a 
sketch of me for the cover of the December C & E News. I enclosed some 
photographs and made some suggestions on symbolism that might also be 
included on the cover. 

Iz Perlman is attending the General Information Meeting at Clinton 
Laboratories this week. This morning he is scheduled to chair the 
meeting on chemistry and to speak on "New Isotopes in the 
Lead-Bismuth-Polonium Region." 

I stopped down on campus, checked in with Miss Kittredge, and then 
looked at my lecture notes for Chemistry 123. 

Thursday. OctOber 17. 1946 

I gave the usual morning lecture to the Chem 123 class. Today's 
topic was the measurement of beta particles and gamma rays. 

Back on the hill I found that George G. Taylor had answered the 
letter I wrote to Alden Emery about the nomination.for 
Councillor-at-Large. Taylor said that my name was suggested by more than 
one section and therefore will appear on the list of suggested names. 

Robert F. Gould of C & E News phoned me; he was unhappy that I had 
not given them an advance copy of my talk to the California Section of 
the ACS. I described some high points in the talk and explained that it 
was theoretically old material since I gave the same talk to the American 
Physical Society on June 21 in Chicago. I told him that, in the future, 
I will try to let him know about such talks in advance. Gould said he 
wi 11 prepare a story on. the talk anyway. I then mailed him a copy of the 
talk, saying that it is for information only. . 

Iz Perlman is scheduled to talk on "Chemical Properties of Americium 
and Curium" at the General Information Meeting at Clinton Laboratories 
this afternoon. 

Friday. October 18, 1946 

This morning I received a teletype from R. F. Gould with his story on 
fissionable neptunium, which Gould explained was sent to the printers 
last night. He suggested I teletype any corrections to Wa-23. 

Th~ discovery of a fissionable isotope of neptunium was announced by 
G. T. Seaborg, Professor of 'Chemistry at the University of 
California, at a meeting of the California Section of the American 
Chemical Society on October 14. The new isotope, Np237, undergoes 
fission upon bombardment with slow neutrons, but the number of atoms 
which split in any given quantity is so low that it could not be used 
in atomic bombs, according to Dr. Seaborg. 

Np237 was first produced in 1942 by Dr. Seaborg and Arthur C. Wahl in 
the 60-inch cyclotron at Berkeley but its fissionable tendency and 
low fission cross section 2 x 10-26 sq. cm. were discovered by A. 
Ghiorso, O. W. Osborne, and L. B. Magnusson working with Dr. Seaborg 
at the Metallurgical Laboratory in Chicago. It is among the 
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by-products of plutonium production at the Clinton and Hanford plants. 

Dr. Seaborg also reported the discovery of a new isotope of 
plutonium, PU 241 , and announced the mass numbers of the elements, 
americium and curium. PU 241 is produced by alpha particle 
bombardment of U238. It has a relatively long half-life and forms an 
isotope of americium by beta emission. 

Am241 - element 95 - is an alpha emitter and has a half-life of 500 
years. Curium - element 96 - has two alpha-emitting isotopes, with 
mass numbers 240 and 242. Their half-lives are one month and five 
months respectively. 

You will note that we have retained the "announcement" style in this 
story inasmuch as it didn't get any play when it was given earlier in 
the year. 

My immediate teletyped response was "Your story is o.k." 

I talked with some of the men for a while this morning and then 
looked over my mail, which contained a copy of a letter from Darrell 
Osborne to Iz Perlman, which contained information on Paper No. 9.8, 
Volume 17B of the PPR. Darrell then covered a number of changes and 
suggestions for the "Table of Isotopes." 

In the afternoon Helen attended the Section Club Tea at President 
Sproul's house on campus. 

Helen and I went to the auditorium' of University Extension Center, 
540 Powell St., San Francisco, where at 8 p.m., I gave the second weekly 
lecture of the series "Facts about Atomic Energy," arranged by George 
Pettitt. My talk was entitled "The Chemical Aspects of Atomic Energy." 
Edwin McMillan was the first speaker in this series (October 11). Robert 
S. Stone will speak on October 25, Joseph Hamilton on November 1, Isadore 
Perlman on November 8, and J. Robert Oppenheimer on November 15. Tonight 
I described the chemical processes used in the production of plutonium, 
the role of chemistry in the production of power with atomic energy 
devices, and the manifold uses of radioactive tracers. I stated that, in 
the long run, I believe that the greatest benefit of atomic energy to 
humanity will come from the use of radioactive isotopes. 

Saturday, October 19. 1946 

I made my usual rounds of the laboratories to check on the status of 
the research this morning. 

California lost to UCLA, 13 to 6, in a game Halen and I saw in 
Memorial Stadium this afternoon. The UCLA star, Cal Rossi, was injured, 
and this may affect their chances to play in the Rose Bowl. After the 
game Helen and I went to a cocktail party at President Sproul's house. 

Sunday. October 20. 1946 

As usual, I worked on my writing projects--the chapters on plutonium 

-89-



isotopes, on neptunium isotopes, and on transplutonium isotopes, for 
Volume 14A of the Plutonium Project Record. I also went over my notes 
for Chem 123. 

In the afternoon Helen, Peter, and I visited the Ghiorsos l home and 
saw their new son Bill. Later Helen and I left Peter with Jeanette and 
went to the nearby (1115 Solano Ave.) Albany Theater, where we saw Fred 
MacMurray and Anne Baxter in "Smoky.11 The second feature was "Night 
Editor. II 

Monday. October 21 •. 1946 

I talked with some of the fellows and then read a letter from a 
friend, Jimmie Lu Valle, who said that, if I plan to stay in Rochester 
through Tuesday, he and his wife Jean would like me to have dinner with 
them Tuesday. night. [Jimmie was a fellow chemistry major at UCLA and is 
now working for Eastman Kodak in Rochester. In college he was quite an 
athlete--he ran the 400-meter dash in the 1936 Olympic Games in Ber.lin.] 

I had three copies of the chapter, "Nuclear Properties of 
Transplutonium Isotopes," for Volume l4A mailed to Gordon Leader. This, 
I said, should be considered in final form. 

Ruth L. Donnell was hired as a junior laboratory technician at 
$O.75/hour (indeterminate hours). 

Much of the rest of the day was spent catching up on my report 
reading. . 

Helen went to a child guidance meeting with Rebecca Cason this 
afternoon. . 

Tuesday. October 22. 1946 

Present at this morningls group meeting were Asprey, Beaufait, 
Blaedel, 'Bockhop, Bradley, Covey, Cunningham, Eyring, Ghiorso, 
Goeckermann, Hopkins, Howland, Huffman, James. La Chapelle, Lilly, 
Magnusson, D. Miller, Earl Miller, Morgan, Moyer, Newton, OIConnor, 
Perlman, Prescott, Reynolds, Robinson, Seaborg, Stewart, Templeton, R. 
Thompson, S. Thompson, and Werner. Perlman described the new hexagonal 
form of isotope chart being suggested (promoted) by Sullivan at Oak 
Ridge. I announced that Ghiorso, R. Thompson and possibly one other 
[later Templeton was chosen] will go to Chicago on November 13 to measure 
slow neutron fission cross sections of a number of isotopes. The Chicago 
collaborators will be Osborne, William Bentley, Bob Elson, and Robert 
Nelson. Ghiorso then described the materials on which the measurements 
wi 11 be made. 

Goeckermann talked about his 44 Mev helium ion bombardment of 
CS133, in which he found a 27-hour barium isotope that emits x-rays, 
gamma rays, and electrons-; and a 3 to 7-hour lanthanum isotope that emits 
electrons whose spectrum looks like 6-. More bombardments will be 
done. Templeton described a thallium bombardment with 44 Mev helium 
ions. 
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Blaedel reported a value of 1265°C for the melting point of 
protactinium, and Eyring said the heat of solution of americium metal has 
been measured as 156 Kcal/mole. 

Earl R. Miller then talked about the work of the Health Physics 
Organization. It was announced that a room in ORL will be made available 
for work on very active materials immediately after they come out of the 
60-inch cyclotron. 

* * * * * 
The topic for today's lecture in Chem 123 was alpha emission. 

On the hill I received another letter from Professor Paneth. He 
enclosed copies of his recent letters to Segre and Coryell. In his 
letter to Segre he questioned whether the name for element 85 should be 
astatine, as Segre is suggesting, or astasine. He said, "I have a 
feeling that if Aristotle were alive and you gave him the choice only 
between astasine and astatine, he would prefer the former." 

Walter J. Murphy (Induitrial and Engineering Chemistry) wrote, in a 
letter I received today, that he approved of the manner I handled the 
review of Yankwich's paper. 

A note went to Nan Mountjoy Bowie to decline an invitation to speak 
to the Queen's Bench, an organization of active women attorneys in the 
Bay Area. I explained that I shall be in the East on the date of their 
meeting, November 20. 

I have gone over the comments Jacob Sacks made on my talk, 
"Applications of Artificial Radioactive Tracers to Chemistry and 
Medicine," made the necessary corrections, and today mailed a corrected 
copy to Dr. D. Hamilton for publication in the record of the Princeton 
Bicentennial. 

I replied to a letter I received earlier in the month from John 
Dodge. I explained that we do not have any very good photographs, except 
for those to be published shortly in Science, but we will be glad to 
furnish prints of any of these he might want. I then said that I know 
that Mr. Fritz Goro of Life magazine has some unpublished photographs and 
perhaps he can make arrangements for the use of one of them. 

Gordon Leader telephoned about a couple of figures for a paper in the 
Plutonium Project Record, Volume 14B. I promised to mail them tomorrow. 

At 4:15 p.m. there was the regular meeting of the Connick-Seaborg 
groups in Gilman· Hall. I also went to the Research Conference in the 
evening. 

Wednesday. October 23. 1946 

I talked with some of the fellows and then handled some 
correspondence. I thanked Jacob Sacks for the comments he made on my 
Princeton lecture. 
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I answered a letter from Weldon Reynolds (Encyclopaedia Britannica). 
Reynolds was asked by Edward Teller, who is preparing an article on 
"Nucleus," to determine whether I am going to include a chart of all 
known nuclei in the article I am going to prepare on "Radioactivity." I 
said that such a chart is an extremely formidable project to prepare and 
difficult to reproduce; however, I enclosed an old "Table of Isotopes" 
and said that it might be worth including. I cautioned that a new table 
will be 50% larger and might not be ready for publication for a year or 
two. I then went on to ask whether the article I am to prepare should 
only be on artificial radioactivity or should include natural 
radioactivity. 

I returned the PSQ of John G. Conway of the University of Pittsburgh 
to George Everson and asked that he proceed to offer Conway a position. 
[Conway is a spectroscopist.] I also asked whether he has heard from 
Henri Levy. We are interested in Levy in connection with our molecular 
structure x-ray work. 

The figures that Gordon Leader requested yesterday were mailed to him 
today. I discussed the status of some of the other papers being prepared 
for Volume 14B, the collected papers volume covering "The Transuranium 
Elements" in the Plutonium Project Record (PPR). I mentioned ~hat Roy 
Thompson will help Ghiorso finish his many papers. [Gordon is working in 
the Argonne editorial office for the PPR.] 

In today's mail was a thank-you note from Irene L. Hofmeister for my 
lecture at University Extension last week. 

Thursday. October 24. 1946 

The Chern 123 lecture was given at 10:10 a.m. and was a continuation 
of the discussion on alpha emission. 

On the hill, in response to a request dated October 8, I wrote to 
Professor George B. Kistiakowsky to give him an evaluation of Darre11W. 
Osborne. After discussing Osborne's research ability and personality, I 
said that, although Osborne is well satisfied with his position at 
Argonne National Laboratory, "I believe that at heart he is fundamentally 
an academic man and that he could be interested in such a position if it 
were at a large university such as Harvard and if it presented the 
opportunity to continue work in the nuclear field." 

I answered another letter from Robert Macho1, who asked for 
information on the release date of the names of elements 43, 85, and 87. 
I explained that I do not know and suggested he contact the discoverers. 
Machol also questioned the symbol for francium, which I had given him as 
Fa. In this case, I told him, I learned of the symbol from Paneth and 
again suggested that Mlle. Perey should be contacted. I also said that 
astatine, derived from a Greek adjective, conveys the meaning 
"instability," and I believe technetium comes from a general stem such as 
technology, possibly from the Greek. 

C. E. K. Mees recently wrote and asked me to visit Eastman Kodak 
while I am in Rochester. Mees suggested that I might be interested in 
seeing the equipment they use for preparing C13 and N15. In my answer 
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today I accepted, saying that I have learned that he will be in Berkeley 
while I am in Rochester. I also mentioned that I should like to see Dr. 
James Lu Valle who attended UCLA with me. 

I mailed Gordon Leader a few more comments about papers for Volume 
14B of the Plutonium Project Record. In particular, I suggested that the 
paper by Stanley Thompson and me, "The First Use of Bismuth Phosphate for 
Separating Plutonium from Uranium and Fission Products" (issued in 
Chicago as memorandum MUC-GTS-2288) should appear as a collected paper in 
Volume 14B. I mentioned to Gordon a couple of items connected with 
Volume 17B, the collected papers volume related to U233, and asked.him to 
discuss them with Leonard Katzin (Editor of this volume). 

I wrote and thanked Jimmie Lu Valle for his dinner invitation on 
Tuesday, November 19. I explained that I have accepted a dinner 
invitation from W. A. Noyes, Jr., for that evening but I hope to see him 
during the morning at Eastman Kodak and perhaps have lunch with him. I 
then said that I am still not certain whether UCLA will go to the Rose 
Bowl but if they do and I can get tickets, Helen and I will be there. 

A long chatty letter arrived from Ruth Rogers, who gave me the status 
of the numerous reports I have asked. her to mail to me. Ruth included 
some gossip about the secretaries there and then told me the startling 
news that the 250 copies of Met Lab Report Cl-440 that I requested (notes 
covering the instructional lectures on nuclear chemistry I gave during 
the summer of 1942) were missent to Winston Manning with each copy 
stamped with the secret classification. I think this is a stupid action 
since there is nothing secret in the document and thousands of copies 
have been freely distributed. I need these copies for use" by the 
students in Chem 123, and it is very annoying to have to put them through 
the tedious declassification process. 

J. Robert Oppenheimer, Joe Hamilton, Ernest Lawrence, and I got 
together to talk about the problems arising from General Groves I 

directive of August 5 about the allocation of U233, U235, and PU 239 . 
Hamilton, Oppenheimer, and I will prepare a suggested procedure about 
simplifying the handling of the small amounts we use, and Lawrence will 
transmit the document to Groves. 

I then made the rounds of the labs to look over the research and to 
chat with some of the fellows. 

Friday, October 25. 1946 

I declined an invitation to speak to the American Society for Metals 
on "Metallurgy of Uranium and Plutonium" next March. In my letter to W. 
H. Eisenman (Secretary), I explained that I am not very familiar with the 
subject and that Professor Frank Spedding and Professor Cyril S. Smith 
are much more qualified to discuss this topic. 

I replied to the lengthy letter I received yesterday from Ruth' 
Rogers, saying that I am disappointed about the delay of the 250 copies 
of the Seaborg lectures and noting that they are useless to us if they 
are marked "secret. II I then explained my rearranged schedule for my trip 
East in November and asked her to inform everyone about my change in 
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plans. 

Dr. Earl Miller informed me that he has arranged for us to use the 
conference room in Bldg. 8 for lunches since it is essential that the men 
not eat in the laboratories. I called Rex Barton and made arrangements 
for the room to be reserved from 12 noon until 1:15 p.m. each day. 

My paper, "The Transuranium Elements," finally appeared in today's 
issue of Science. In it is described the discovery of neptunium and 
plutonium, the methods worked out for the production of plutonium in 
quantity, and the Manhattan Project during the war (including the work at 
the Metallurgical Laboratory on the processes for the separation of 
plutonium from uranium and fission products at Hanford, the role that the 
ultra microchemical investigations played in the development of this 
process, and the discovery of elements 95 and 96 with suggestions that 
they be named "americium" and "curium"). I included my first version of 
the periodic table, showing the elements beyond actinium as members of an 
actinide transition series, and a chart showing the mass numbers of our 
newly discovered heavy isotopes. Unfortunately, the page reference to 
"Properties of 94 239 " was not included. 

I read a copy of Burris Cunningham's memorandum to the Area Engineer, 
in which Burris described the security arrangements for 160 g plutonium 
(requested in SR-139). This "top secret" material will be kept in a safe 
in-the northeast part of Room 203, Bldg. 4. The Area Engineer will be 
requested to open the safe at 2 p.m. on Monday of each week to allow an 
assay to ~e made to assure that all of the plutonium is there. 

Much of the rest of the day was taken up with trying to catch up on 
my report reading. 

Helen and Lee Perlman went to their Russian class during the evening. 

Saturday, October 26, 1946 

At the laboratory this morning I looked over a rather extensive list 
of changes and comments on the "Table of Isotopes" sent by Tony Turkevich 
from Chicago. He included comments by his colleagues Nathan Sugarman, 
Bill Libby, and Mark Inghram. 

In the afternoon I played golf with Professor G. Ernest Gibson at the 
Mira Vista Country Club, where he is a life-time member (GEG-98, 
GTS-10l). He beat me in match play,4 and 3. 

California played Washington in Seattle this afternoon and was 
defeated by a score of 20 to 6. 

Sunday, October 27, 1946 

I worked on chapters for Volume 14A of the Plutonium Project Record 
(PPR) for a while, then Helen and I went to Tilden Park to attend the 
Northern California Open. Charlie Sheppard was the winner, with Jackson 
Bradley second and Cal Smith third. 

Peter now weighs about 14 pounds. 
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Monday. October 28, 1946 

Iz and I worked on a midterm examination for the Chem 123 class. 

In the mail was a letter from Fred Albaugh who wrote from Los 
Angeles, thanking me for the remarks in his behalf to General Electric. 
Fred said that I analyzed the situation proper1y--that he is not actively 
seeking a new position, but he is questioning his future in the·oi1 
industry, an industry that traditionally has been dominated by 
engineers. Fred also suggested giving General Electric his home address. 

I mailed James Grady (ACS News Service) some material on my Harrison 
Howe Lecture, including some paragraphs and a picture of the first 
americium ever isolated. I emphasized that I want Professor Cunningham's 
name mentioned since he isolated this pure form. In addition, I 
mentioned Daniel M. Wilkes, University of California Public Information 
Office, and suggested that Grady and Wilkes should get in touch with each 
other in order that both might operate to the best advantage. 

Later I looked over some of the research and offered advice. 

Tuesday, October 29. 1946 

Perlman and I gave the following midterm examination to the Chem 123 
class. 

Chem 123 - Oc~. 29, 1940 

9 
1. For

4
Be , gIve or calcula.te the fol1cnrlng: 

iIIa_. nW!lber LA_. 
UQaa de1"ect 
Paelt1n£ fract10n 
Binding er..erg 

Credit 25 

238 234 
2a. U and U are 1n lJ~cul ar equilibrium and account 

f'o~ vlrtuall~ ~ll of t~s radloact1Y1tI of' pure uranium. 
One JIlG. of pttre uran1U::1 ;31790 1400/.d 8"~Sesrat1ons 
per t11~4e. V:hat 15 th(! !.s.lf 111'e of tt" ? If' uranium 18 
0.6% !!236 whnt 1s Its i"..a!:l" 11fe? (Express 1n terma of 
T1/ 2 (u: ) if you ~1eh.l 

Credit 15 

24~~ 
2b. The c<. 1'1/2 of 9CJr: is 15') d:rya. A sample 0:'1~1:1Al}.:r 

givIng 1.00 x 10; d1s1..,.~t/i::in was a110wt.d to decay" for 1 

br..lf life. anll the 44 PO.;;. chemical f'ract1~ removed 0 It 

ecntaiIl.edc( ae~!rty of' 4.1 It l'J" OC'/m1n. r.'hat i:i ~~~ 
bs.lt .. l1f'e or Pu in. ~"!". (Hint: The half-lIfe o~ .Du 

is sufficiently lons tbqt~ one ne'3d Dot consider 1 ts deda,. 

during the period of 150 daya.) Credit 15 
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3. Tb.~ following 1soto~s 01: uranium TTi th their proper'::1es 
'kLown 

233 Tl34 235 237 238 239 
U U \- u , u~_ ~ C<' 0( ~9 

~ e 23 01:: (auums 3xlO '1l" '?TalO yr 7 da,._ 5xlO ,.r 
long.sev 
thou. and 
11" ) 

Pre:d~~2 ,tor th~iqlOW1J:l.6 .. ~he mode ot 4eca,.: 
U .0 ij u,J.(,.O Credit 15 

Gus.-! the halt live. tor each Credit 5 

•• A oertain actlv1t7 1e prepa.r~ b,. o~lotron bottbardment 

and oertain meaauroments l1114e 

1. 10 ~ part1cle. are present 

2. B~h betas and ga.DDae were obsel'Yec1 b,. orude 
absorption measurements. 

a. In magnetic bending exper1llenta a sott component 
with negaU"N sign .aa ob881'"Ye4 (,. or e co) and two 

bard components with positi .... alp (B+) 

4. Alum1num absorption curve •• ere taken and the three 

partiele oomponents .eH reso1'red 

0.2 Liey 
1.2 Lie" 
2.0 J:,1ey 

16,000 oounts/min, 
20,000 C'ounts/mln, 
10,000 oounts/min. 

6. Lead absorption curves U2d1eate4 three gaIll!l2.lJ, 

A weak ~ott comp~ent 0.2w~v '6 o/m 
A strong med1um eompnent 0.5 Lie" 600 e/m 
A harder eompnent 0.8 500ev fOO o/m 

are 

A .. ur:~e counting ett1cienei.s ror 0.8 and 0.6 IAev Y to .A
J
. 'J~ 

to be l~ and 0.2 uev 'lr to be 0.5%. fA.L ..., 
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I recently asked Bob Campbell for colored slides of some of the 
photographs that appeared in the plutonium article in Life on July 8, 
which I thought I could use in my Harrison Howe Lecture. Campbell 
agreed, but today I received a night letter from him saying that 
unfortunately the slides will not be ready for about a month. I then 
called Campbell. Although I probably will not get the slides in time for 
the Lecture, we did discuss the slides I want to have. 

Iz and I spent all of our spare time today grading this morning's 
midterms. 

Amos Newton, covering information he learned at the General 
Information Meeting at Clinton Laboratories two weeks ago, talked about 
the Clinton helium-cooled "Daniels" pile, the sodium-potassium 
amalgam-cooled "Zinn" pile, and the Clinton heterogeneous pile at a 
meeting I attended today. 

At 7:30 p.m. I went to the Research Conference meeting in Room 102, 
Gilman Hall. 

Wednesday, October 30, 1946 

I looked over Amos Newton's report to C. E. K. Mees for the period 
September 30, 1946. Newton described our unsuccessful search for element 
97 in two sources--bombardment of Am241 with helium ions and a 4-1/2 
month neutron bombardment of Am241 in the center of the Hanford 
pile. Newton reported on Np232, found to decay to 30-year U232. He also 
reported on our new long-lived Bi 208 , the oxidation of americium, the 
exchange reactions in the ferricyanide-ferrocyanide system, and the use 
of separated isotopes in assigning nuclear properties. 

Iz and I finished checking the Chemistry 123 midterms--it is a large 
class. 

A note of appreciation arrived in today's mail from Robert Littell 
(Reader's Digest). Littell commented that the reprints I sent him, 
although lucid to the interested and attentive layman, are still esoteric 
to Tom, Dick, and Harry. He mentioned that Reader's Digest does have an 
article in the works revolving around the Geiger counter. 

I was informed by Frank W. Test that Case No. 5-2950 "Concentration 
Process for Plutonium Ions, in an Oxidation State Not Greater than +4, in 
Aqueous Acid Solution," by Glenn T. Seaborg and Stanley G. Thompson, was 
filed in the United States Patent Office on September 20, 1946. 

Iz Perlman requested of Russell Ball two 60-inch cyclotron 
bombardments: 10 ~ah of helium ions on 25 mg Y203 and 10 ~ah of deuterons 
on 100 mg palladium. 

Jo Owen visited Helen in the afternoon. 

Thursday, October 31, 1946 

Today's topic in Chern 123 was induced nuclear reactions. Tuesday's 
midterm was also returned and explained to the class. I then went back 
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to the hill. 

Ernest Lawrence has decided that the Radiation Laboratory should be 
involved in the design of a nuclear power reactor (pile) of simple 
construction that can be readily built and tested. Both Lawrence and I 
hold consultantships with General Electric Co., which is now serving as 
the operating contractor for the Hanford Engineer Works (HEW) and is 
interested in the design of power reactors. Today Lawrence, Iz Perlman, 
Charles Prescott, and I met with representatives of General Electric, who 
are visiting Berkeley--John Howe, John H. Holloman, and William E. Ruder, 
to discuss a reactor using a uranium-molybdenum fuel. Lawrence thinks 
such a reactor, designed to furnish 10,000 kilowatts of heat energy, 
using 40 kg of U235 fuel, and operating at 250o C, is a good practical 
objective and capable of being built at HEW within 18 months. 

C. E. K. Mees wrote, in a letter I received today, that he will not 
be back from California on the day I am in Rochester, but his assistant, 
Or. John Leermakers, will meet me at Eastman Kodak and show me around. 
He said that Or. James Lu Valle is also looking forward to my visit. 
Another letter bearing on my Rochester trip arrived from W. Albert Noyes, 
Jr., who said that he has been asked to go to Paris on November 15 for 
UNESCO. If he is not in Rochester when I visit, Or. Edwin Wiig, other 
members of the department, and Or. Lu Valle will entertain me properly. 

Bee Barbachano spent the evening with us. 
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Friday. November 1. 1946 

This morning I wrote to Gordon Leader and told him that before 
Ghiorso can prepare Paper 22.29 of Volume 14B, he will need the sketches 
William Bentley was to prepare. I also informed Leader that we have 
added another paper, "The Bombardment of U233 with 44 Mev Helium Ions and 
the Formation of PU 234 " by Perlman, O'Connor, and Morgan, and that on 
Monday I will mail him the chapters entitled "Isotopes of Plutonium and 
Their Radioacti~e Properties" and "Isotopes of Neptunium and Their 
Radioactive Properties" for Volume 14A. 

In today's mail another letter arrived from Darrell Osborne, with 
more answers to questions I have asked the Argonne people about papers 
for the Plutonium Project Record, the "Table of Isotopes," etc. 

I also received a letter from Bob Campbell, who just learned that 
Eastman Kodak is now making a new color film that can be processed in a 
regular photo lab, making it possible to prepare the color slides I 
requested. Campbell listed the slides he has ordered--these should be 
ready for my ~arrison Howe Lecture--and asked if he should send these 
directly to Professor Noyes and if there are any other slides that I 
want. 

I made the rounds of the laboratories to check on the research. 

The 184-inch cyclotron is completed and is being operated as a 
synchrocyclotron, accelerating deuterons to 200 Mev. McMillan performed 
the first experiment (17 minutes before midnight) for studies of neutron 
angular distribution. 

From 7 until 10 p.m. Helen and Lee Perlman attended their course in 
elementary Russian given in Wheeler Hall by the Extension Division. 

Saturday, November 2. 1946 

I visited a number of the laboratories in Bldg. 4 and then worked 
with Iz Perlman on the "Table of Isotopes." 

California beat Washington State, 47 to 14, in the game Helen and I 
attended with John Howe at Memorial Stadium this afternoon. 

Sunday. November 3. 1946 

I spent part of the day on my writing projects, particularly on the 
article for Nature that I am writing with Segre. I also worked on the 
article called "Thermal Neutron Fissionability of Heavy Nuclei" for the 
PPR. 

Later Helen and I went to a cocktail party at the home of Wendell and 
Glatha Latimer on Euclid Avenue in Ber.keley. 

Monday. November 4. 1946 

I took care of , some of the correspondence on the top of my desk this 
morning. I wrote to Neil E. Gordon (Chairman of the Chemistry Department 
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of Wayne University), who recently asked me to take part in their 
"Chemical Forum". In my reply today I said that if I could have the date 
of March 24, I might be able to combine the visit with a talk in 
Cleveland on March 21. 

I mailed Gordon Leader corrected copies of "Isotopes of Plutonium and 
Their Radioactive Properties" and "Isotopes of Neptunium and Their 
Radioactive Properties" and pointed out that Truman Kohman can make his 
corrections before the final typing. I mentioned a few comments and 
questions about the various papers for the Plutonium Project Record, both 
for Volumes l4A and l4B. 

In my reply to Bob Campbell, I identified for him the slides I 
specifically want for my Harrison Howe Lecture and asked that he send 
them to Professor Edwin O. Wiig since Professor Noyes will be out of 
town. I also mentioned the other slides I would like for future lectures. 

Winston Manning phoned about some missing infor-mation concerning one 
of the papers in Volume 14B of the Plutonium Project Record. After 
talking with O'Connor and Ghiorso, I wrote to Manning that they think the 
needed information may be found in J. W. Britain's papers and notebooks. 

I sent a brief note to W. H Sullivan to tell him that I shall be in 
Chicago November 13 through November 17 and that this could be an ideal 
time to discuss the material to be included in the "Table of Isotopes" 
and the "Chart of Isotopes," if he (Sullivan) is able to go to Chicago at 
that time. 

Before going to campus where I checked in at the Department of 
Chemistry Office and then looked over the lectura notes for Chemistry 
123, I went over today's incoming mail. 

Tony Turkevich sent me a revised figure of 5300 years, determined by 
M. G. Inghram and L. D. Norris, for the half-life of C14. 

I read a letter of October 30 from Darrell Osborne, describing their 
arrangements for the deuteron bombardment of Pa 231 at Berkeley and the 
fission measurements on some of the products at Argonne. 

Tuesday, November 5, 1946 

In attendance at today's 8 a.m. group meeting were Asprey, Blaedel, 
Bockhop, Bradley, Covey, Cunningham, Eyring, Garden, Ghiorso, 
Goeckermann, Hopkins, Howland, Huffman, James, La Chapelle, Lilly, 
Miller, Morgan, Moyer, Newton, O'Connor, Perlman, Prescott, Reynolds, 
Robinson, Seaborg, Stewart, Templeton, R. Thompson, S. Thompson, and 
Werner. The meeting started eight minutes late because of the slow 
appearance of the participants. Templeton reported that the 12-hour 
bismuth activity has been definitely assigned to Bi 204 . He discussed his 
evidence for this and said that the 68-minute lead daughter must be an 
i somer of' Pb 204 . 

I made a number of general announcements including the fact that Tom 
Morgan has been chosen to serve as liaison man with Tom Putnam (head of 
the 60-inch cyclotron c.rew) for our 60-inch bombardments. I confirmed 
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the newspaper reports that the l84-inch cyclotron is in operating 
condition and that bombardments will begin soon. There was some 
discussion about the bombardments planned for the l84-inch, and Templeton 
reported on information he heard at last nightls Physics Journal Club 
meeting (held regularly on Monday evenings) of a bombardment at the 
l84-inch cyclotron of beryllium at the end of a copper probe to produce 
high energy neutrons . 

Blaedel talked about his unsuccessful attempts to produce 
protactinium metal and retracted the statement he made at the October 22 
group meeting about the melting point of protactinium metal (1265°C). 
Goeckermann reported briefly on the results of his recent bombardment of 
yttrium with 22 Mev deuterons . 

* * * * * 

At 10:10 a .m. I gave the Chern 123 lecture on campus . I continued the 
discussion of induced nuclear reactions and covered nuclear barriers, 
cross sections, etc. I then went to my office on the hill. 

In my mail, I received a very complete reply from Al Florin, who had 
looked up the references I asked him to check in the Los Alamos 
reports - -this is information needed for the "Table of Isotopes." 

Glenn W. Giddings (Personnel Department of General Electric) wrote 
that he has written to Vance Cooper and Fred Albaugh to tell them that if 
they are interested in GEls program, he would be happy to meet with them 
when he is in the Los Angeles area during the week of November 11 . 
Giddings mentioned that he will be in the San Francisco area early in the 
week of November 18 and hopes to meet me then. Another letter also 
arrived from General Electric . This one was from Guy Suits, who stated 
that the Manhattan District will not allow me to receive any 
reimbursement for the time I spend consulting on their program because of 
the support furnished by the District for my salary at the Radiation 
Laboratory. Suits said he hopes that I will still be willing to serve on 
their committee. 

I then dictated replies to some of these letters. At 4:15 p.m., I 
went to the meeting of the Connick-Seaborg groups in Gilman Hall. 

Herman Robinson came to our home to have dinner with Jeanette, Helen 
and me. Herman brought his camera with him and took pictures of Peter, 
one of which will be used in our Christmas cards. 
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Peter Seaborg 
November 5, 1946 

Peter, Helen, and Glenn Seaborg 
November 5, 1946 
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Wednesday, November 6, 1946 

This morning I replied to a letter I received yesterday from William. 
F. Meggers, who had asked a number of questions about chemical evidence 
for the electronic structure of the transuranium elements. 

A week ago I received a letter from a high school girl, Ruth C. Behr, 
who had some questions about the transuranium elements and wanted to know 
if she should become an atomic physicist. In my reply I referred her to 
my recent article in Science and then said, lilt is very difficult to 
advise on the question of whether or not you should become an atomic 
physicist. There are a few women in this field, but of course they are 
the exceptions. 1I I suggested that she continue with science in high 
school, and decide on this question when she is ready to go to a 
university. 

In a note to Joe Kennedy, I informed him that the Kennedy, Seaborg, 
SegrA, and Wahl article, "Properties of 94-239,11 is scheduled to appear 
in the next (October) issue of The Physical Review, and asked him how 
many reprints he wants. 

Another letter went to Donald A. McPherson (John Wiley), who had 
asked about the advisability of publishing a book entitled Chemical 
Consequences of Atom Decay. In my reply I said that I expect that Milton 
Burton's book on radiation chemistry will adequately cover the field of 
IIhot atom ll chemistry. McPherson also asked if I would consider writing a 
small book on the transuranium elements. To this I replied that I do not 
want to make more commitments 4nti1 the Plutonium Project Record is 
further on the road toward publication and it is known how much of the 
material on the transuranium elements will be cleared. 

I sent a memo to Joe Hamilton, saying that I have learned that 
Winston Manning will entertain a request from him for three or four 
micro~rams of PU 238 , which Joe wants for his tracer investigations on the 
physiological role of plutonium. 

A letter arrived today from Gordon Leader, along with one of the 
papers from Volume 14B that I had requested. Gordon said that Manning 
will mail a couple of the other papers. He also provided me with the 
status of some of the other papers and concluded by saying that Manning 
and he have not yet finished their writing. Manning, he reported, plans 
soon to go into complete retirement from ordinary laboratory affairs so 
that he can get his writing done. 

When I made the rounds of the labs, I learned that Tom (Leon 0.) 
Morgan took and passed his prelims. His committee consisted of Axel R. 
Olson, Gerald E. K. Branch, William D. Gwinn, William F. Giauque, Ralph 
R. Hultgren, and Robert B. Brode. 

Thursday, November 7. 1946 

The topic for today's 10 a.m. Chem 123 lecture was fission. After 
the lecture I stopped in to see Geoffrey Wilkinson before going up to the 
hill. 
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W. H Sullivan wired that he has changed his Chicago visit to November 
13 through 16 in order to coincide with my trip. 

Another telegram arrived today, an invitation from Charles Waring of 
the University of Connecticut to speak at their chemistry colloquium 
while I am in the East. I immediately wired, "Sorry . Canlt make it on 
this trip. Letter fol10ws." I then dictated a letter to Waring to 
explain in detail about my upcoming schedule for that period of time and 
to say that perhaps 1111 be able to make it on some future trip. 

Welden Reynolds (Encyclopaedia Britannica) replied, in a letter dated 
November 4, that Edward Teller is interested in the chart of isotopes, 
not in the "Table of Isotopes," in his article on NUCLEUS for the 
Encyclopaedia. Reynolds then said that the present article on 
RADIOACTIVITY will be supplanted by two new articles: RADIOACTIVITY, 
NATURAL (written by Sir James Chadwick) and RADIOACTIVITY, ARTIFICIAL (or 
induced), which he wants me to write. 

I also received a nice letter from Lila Miller Negrete, a friend from 
UCLA days, who wanted the procedure for obtaining C14 since a 
business acquaintance of hers, Dr. Boris Krichesky, wants to use "tagged" 
carbon in endocrine research. I replied today and referred her (and Dr. 
Krichesky) to Dr. Paul Aebersold and my article in Science magazine of 
June 14,1946. 

I mailed a rough draft of "Thermal Neutron Fissionability of Heavy 
Nuclei" to Winston Manning. In my covering letter I made a few specific 
comments on the paper and then asked that he send us a copy of the 
finished paper before it appears in the PPR, Volume 14A. 

Friday. November 8. 1946 

I talked with some of the fellows and then acknowledged receipt of 
Marty Studierls paper on the fission cross section of Np238 but asked him 
to prepare a table of the essential data for the calculation and give it 
to me when I am in Chicago next week. 

Templeton and Howland prepared a memo, "Report on polonium, bismuth, 
and lead isotopes." The data in this will be used in the revision of the 
"Table of Isotopes." 

I read a list of corrections and comments from Truman Kohman on the 
"Table of Isotopes." Truman also said, "I intend to send my 
recommendation on the use of Inuclide l to Science or Physical Review 
soon. I will send you a copy. I would very much like to see it adopted 
in the title of the Table and Chart. If this does not seem advisable at 
present, I strongly recommend that Inuclear species l be substituted for 
lisotopes. III [Kohman strongly believes that the term "isotopes" should 
be used only in the' restrictive sense, i.e., to refer to species that all 
have the same atomic number and not as we do in the "Table of 
Isotopes."] Truman also said that he now agrees that the curie should be 
redefined officially as 3.7 x 1010 disintegrations per second exactly. 

Edgar Westrum sent me the information I asked Darrell Osborne to get 
on the most reliable values of the disintegration constants of PU 239 and 

-104-



PU 240 . Westrum commented that he has signed a consulting contract with 
Argonne, saying "They seem to value my services at 150% higher per day than 
does the Radiation Laboratory." 

A note arrived from E. O. Wiig, in which he said that they plan to have a 
dinner in downtown Rochester for me since Professor Noyes will not be in town 
at the time of my Harrison Howe Lecture. 

There was another meeting on piles today, attended by Ernest Lawrence, 
Wendell M. Latimer, Amos Newton, Charles H. Prescott, Jr., J. Robert 
Oppenheimer, Edwin M. McMillan, Iz Perlman, Glenn T. Seaborg, Robert 
Thornton, Emilio Segr~, Robert Serber~ Spofford G. English, and Luis W, 
Alvarez. 

Helen went to her Russian class with Lee Perlman this evening. 

Saturday, November 9, 1946 

I received and read Ernest Lawrence's covering letter and enclosed 
suggested simplified procedure concerning the allocation and custody of top 
secret materials, which we prepared in response to General 'Groves' directive 
of August 5. Most of the rest of the morning was spent reading reports. 

Today's football game was played in Los Angeles; California was beaten by 
Southern California by a score of 14 to O. 

Helen's mother (Mrs. Iva B. Griggs) arrived to visit with Helen while 1 
am out of town. At about 5:45 p.m. I left on the "City of San Francisco" for 
Chicago. 

Sunday, November 10, i946 

En route to Chicago. Much of the trip was spent working on my writing 
projects, including the "Table of Isotopes." 

Monday, November 11, 1946 

I arrived at the Chicago Northwestern station mid-morning and took a taxi 
to the University of Chicago campus to visit with people in the New Chemistry 
Building. 

Later in the day I went to the Englewood station and boarded a pullman 
for Schenectady. 

[In Berkeley, Amos Newton sent his monthly report covering the work of 
the Berkeley group from October 1 to October 31, 1946, to C. E. K. Mees. 
Newton discussed several items from the General Information 
Meeting in Oak Ridge that he attended: C14, element 43, and a paper on 
photosynthesis. Specifically about Berkeley, Newton mentioned the 
beginning of the operation of the 184-inch cyclotron; the status of the 
new radioactive lead isotopes, including the reassignment of a 68-minute 
lead (from 13-hour bismuth) to Pb 204 ; and the relatively unsuccessful 
attempts to produce protactinium metal.] 
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Tuesday, November 12, 1946 

In Schenectady. I attended an all-day meeting of the General 
Electric Nucleonics Project Consultants. In attendance were consultants 
H. A. Bethe, W. K. Lewis, P. H. Morrison, Glenn T. Seaborg, E. P. Wigner, 
W. H. linn, guest Enrico Fermi, and members of the General Electric staff 
H. A. Winne, C. G. Suits, Zay Jeffries, D. C. Prince, K. H. Kingdon, W. 
H. Milton, Jr., A. B. Greninger, B. R. Prentice, J. J. Smith, C. W. La 
Pierre, and D. Cochran. General conclusions of the meeting were: 

1. The proposal for a pile to be designed at Schenectady looks .sound 
so far. Work along the lines proposed should continue. 

2. This pile proposal fills a gap in the overall national program. 

3. A less promising pile should not be constructed in an attempt to 
obtain useful power quickly by a short-cut procedure. 

4. The critical experiment should be carried out at the more remote 
Sacandaga Road location. 

5. Considerably more theoretical and experimental study is needed to 
settle questions of pile design. 

6. It will probably be desirable to move some of the fuel rods as 
well as parts of the reflector to control the pile. 

[In Berkeley, Iz Perlman requested authorization from Russell Ball of 
the Area Office for two 6Q-inch cyclotron bombardments: 2000 pah of 
deuterons on a 200 mg thallium backing plate, and 1500 pah of deuterons 
on 25 mg PU 239 on an interceptor target. Iz also gave the Chern 123 
lecture at 10:10 a.m., covering the topic "piles" and announcing a 
midterm for December 5.] 

Wednesday, November 13. 1946 

I returned to Chicago by train and took a taxi from the Englewood 
station to the Windermere East Hotel. 

[In Berkeley, Iz Perlman (and I) received a number of corrections and 
additions to the "Table of Isotopes" from Maurice Goldhaber. 

Helen had tea with the Chemistry Department wives at Glatha Latimer's 
home.] 

Thursday. November 14, 1946 

In Chicago. At the laboratory I read a letter from Edgar Westrum 
containing some conunents about the specific activity paper (PU 239 and 
PU 240 ) for the Plutonium Project Record. Westrum noted that he will be 
in Chicago from Friday afternoon through Sunday. 

I spent considerable time with W. H Sullivan. We discussed data for 
the "Table of Isotopes" and the chart of isotopes. 
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[In Berkeley, Iz Perlman gave the Chem 123 lecture and talked about 
accelerators.] 

Friday, November 15, 1946 

In Chicago. I worked with Gordon Leader, Joe Katz, Leonard Katzin, 
and others on the papers for the Plutonium Project Record. Al Ghiorso is 
also in Chicago, working at the Argonne pile on fission cross section 
measurements. 

The October issue of The Physical Review has finally been issued and 
contains the "Letter" "Properties of 94(239)" by Kennedy, Seaborg, Segri, 
and Wahl [70, 555 (1946)]. This article was received by the journal on 
May 29, 1941 but was voluntarily withheld from publication until the end 
of the war. It was necessary to make a few omissions, includipg any 
value for the slow neutron fission cross section of 94 239 , to conform 
with declassification rules. 

[In Berkeley, Mary Millard sent a telegram and a follow-up letter in 
my name to the Publications Manager of the American Institute of Physics, 
ordering reprints of this article for the Department of Chemistry, the 
Department of Physics, and Washington University.] 

Saturday, November 16, 1946 

In Chicago. I again talked with the Chicago men.- Ed Westrum is 
spending a few days here consulting; we discussed some questions about 
the PPR papers and the "Table of Isotopes." Westrum will spend some time 
at the end of the year with us in Berkeley. . 

[Oregon State defeated California in Memorial Stadium todaY--28 to 7.] 

Sunday, November 17, 1946 

In Chicago. I went over the talk I will give tomorrow evening in 
Rochester. Later I had dinner at the home of the Royal Smiths (parents 
of my former secretary, Edrey Smith Albaugh, 9514 S. Damon St., Beverly 
Hil1s--a suburb of Chicago). 

I left Chicago (Woodlawn station) about 10:20 p.m. via North Shore 
Limited to travel to Rochester. 

Monday, November 18, 1946 

I arrived in Rochester about 11 a.m. and was met by Edwin O. Wiig, 
who took me to a hotel. 

The Harrison Howe Lectures are dedicated to Dr. Harrison E. Howe, a 
founder and charter member of the Rochester Section of the ACS and for 
many years editor of Industrial and Engineering Chemistry. It is the aim 
of the Lectures to stimulate enthusiastic interest in problems of 
importance to.the future of chemistry and chemical engineering. 

The program this evening consisted of a roast young turkey dinner and 
remarks by Norris Embree, Section Chairman; Kenneth C. D. Hickman, 
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Toastmaster; and John A. Leermakers, who introduced me and my talk, 
"Plutonium and Other Transuranium Elements." 

Harrison Howe Lecture, November 18, 1946, left to right: John A. 
Leermakers, Glenn T. Seaborg, Norris Embree. 

[In Berkeley, Bernadine Bertnik was hired as a junior laboratory 
technician. 

The newly appointed members of the Atomic Energy Commission--David E. 
Lilienthal, Robert F. Bacher, Lewis L. Strauss, William W. Waymack, and 
Sumner T. Pike--visited the Radiation Laboratory today. Lawrence, 
Latimer, and others conferred with them. 

Helen went to a cocktail party at the Claremont Hotel, to celebrate 
- the completion of the 184-inch cyclotron. Later she attended a meeting 
of the Child Development Section of the Berkeley Faculty Wives Section 
Club; the subject tonight was "Toys."] 

Tuesday, November 19, 1946 

In Rochester. I visited and had a tour of the Eastman Kodak Company 
plant, where I talked with my friend from UCLA days, Jimmie Lu Valle. 

In the afternoon I gave a seminar for the Department of Chemistry at 
the University of Rochester. Edwin o. Wiig and other members of the 
chemistry staff took me out for dinner. I left Rochester by train at 
about 10:15 p.m. to return to Chicago, 

[In Berkeley,the Chemistry 123 lecture was given by Iz Perlman on 
the preparation of isotopes.] 

Wednesday, November 20. 1946 

I arrived in Chicago about 7 a.m. and took a taxi from the Englewood 
station to the Windermere East Hotel. I then went to the Argonne 
National Laboratory on campus where I met the newly appointed members of 
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the Atomic Energy Commission--Lilienthal, Strauss, Bacher, Waymack, and 
Pike--who were visiting the lab this morning. 

Truman Kohman invited me to have dinner with him and his wife Jane 
this evening. Unfortunately, I was not feeling well and declined. I 
returned to my hotel and went to bed. 

Thursday. November 21. 1946 

In Chicago. At the laboratory I consulted with more of the men about 
papers for the Plutonium Project Record. 

I left Chicago (Northwestern station) about 7:30 p.m. to return to 
Berkeley on the "City of San Francisco." 

[In Berkeley, Iz gave the regular Chern 123 lecture; today's topic was 
methods of cataloging nuclear species.] 

Friday. November 22. 1946 

Enroute to Berkeley on the "City of San Francisco." 

[In Berkeley, Burris Cunningham has left to visit Chalk River 
Laboratory in Canada. 

Helen and Lee attended their Russian class.] 

Saturday. November 23. 1946 

I arrived in Berkeley about 8:30 a.m. and first took a taxi home, 
where I dropped my bags and checked on Helen and Peter. 

At the laboratory I found an enormous stack of correspondence, most 
of which will have to wait until next week for answers. There has been 
some confusion about ordering reprints for the article, "Properties of 
94(239)." We have tried ordering them without a reprint order blank, but 
Margaret S. Griffin, Publications Manager of the American Institute of 
Physics, wrote and explained that the reprint blanks were sent to 
Kennedy. Today I wrote Kennedy and told him that we want 300 with covers 
for the Chemistry Department and 150 without covers for Segre and the 
Physics Department. Other letters I noted included a letter from Robert 
Gould of C & E News, who wrote that he and Jim Crowe have concluded that 
Walter Murphy (Editor of C & E News), will want to publish my Harrison 
Howe Lecture in his publication. Gould wants it cleared for publication 
for the December 25th issue. . 

I found an advance copy of Fortnight, sent by Kenneth Cooperrider, 
Associate Editor, containing an article about me. This is the second 
issue of the magazine--Cooperrider also sent me a copy of the first issue. 

I read a thank-you note from Alexander Silverman of the University of 
Pittsburgh for some drawings I sent him earlier this month. 

Unfortunately, Stanford defeated California, 25-6, in today's "Big 
Game," played in Memorial Stadium. Helen and I went to the game with Jim 
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and Rebecca Cason. California has had a miserable season this year under 
Coach Frank Wickhorst; undoubtedly he will be replaced. However, UCLA 
has had a successful year and will be the Pacific Coast Conference 
representative in the Rose Bowl. 

Sunday, November 24. 1946 

Part of the day was spent in continuing to look over my 
correspondence. I noted, for example, a letter from Charles Waring of 
the University of Connecticut. Waring was disappointed that I was unable 
to include a visit to their university on my recent trip but has invited 
me to address their Chemistry Colloquium any time I visit the East. 
Waring mentioned that he is still interested in finding a young nuclear 
inorganic man for their Department of Chemistry. 

Monday. November 25. 1946 

I read a copy of memorandum CL-WHS-10 from W. H Sullivan. The memo 
describes the need for and evolution of his hexagonal chart of isotopes. 

I read a November 7 letter from Robert F. Gould (C & E News). Gould 
thanked me for the information on my talk at Rochester and then went on 
to express concern about Daniel Wilkes (Public Information Office, 
University of California). He emphasized that Wilkes should not use 
material written for ACS me~tings in full until it has been released by 
the ACS. In particular, Gould said that he does not want to be scooped 
by Science News Letter. a publication on which Wilkes works as a 
part-time correspondent. 

Roger J. Williams of the University of Texas sent me (November 11) a 
short article describing his new book. The Human Frontier. 

In a November 14 letter Ray Stoughton thanked me for the information 
about the U233 sample about which he had asked. Ray.also mentioned that 
Latimer is getting a copy of their (Clinton) monthly report. 

In a notice from the Graduate Division I read that David Templeton, 
who has passed his prelims, has been assigned a thesis committee 
comprised of Seaborg, S. G. English, and E. M. McMillan. Leon Owen 
Morgan, who also has passed his prelims, has a committee composed of 
Seaborg, R. E. Connick, and R. B. Brode. 

I read the covering letter, dated October 30, that Lawrence sent to 
Groves for the document Oppenheimer, Hamilton, and I prepared as an 
improvement of Groves I directive about the handling of top secret 
material: U233, U235, and PU 239 . 

I received a copy of Robert Gouldls summary of my Harrison Howe 
Lecture. Gould suggested that, if I have corrections or changes, I 
should call his Chicago office (or send him the changes). 

A proof of the present article in Encyclopaedia Britannica on 
"Radioactivity" arrived from Welden Reynolds while I was out of town. He 
asked that I return it when 11m finished with it. 
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Leslie G. Cook wrote a long, newsy letter from Chalk River, where he 
serves as the head of the chemistry division. Cook suggested that March 
or April would be an interesting time for Iz or me to visit. He will 
send us their unclassified reports and let us see the declassified lists 
of reports. He said they plan to declassify the 4n + 1 series (except 
for the energies and periods of the two leading members) and send the 
mutilated reports to Albert C. English, now in Chicago, so that an 
article on this material can be written up for publication. 

Tuesday. November 26. 1946 

Present at today's group meeting were Asprey, Beaufait, B1aedel, 
Bockhop, Bradley, Covey, Eyring, Ghiorso, Goeckermann, Heppler, Hopkins, 
Huffman, James, Jentsch, La Chape1le, Magnusson, Miller, Morgan, Newton, 
O'Connor, Perlman, Prescott, Reynolds, Robinson, Seaborg, Simkin, 
Stewart, S .. Thompson, R. Thompson, and Werner. Much of the meeting was 
taken up with Ghiorso's report on tentative results of the fission cross 
section measurements at the Argonne heavy water pile obtained during his 
recent (November 13 to 21) Chicago trip. For example, the fission cross 
section of Np238 is about 1500 b, using the fission cross section of 
Np237 as about 0.02 b. When one assumes 550 b for the neutron absorption 
cross section of Am241 , the fission cross section of Am242 is greater 
than or equal to 1000 b. 

Perlman talked about the recent bombardment of lead with 200 Mev 
deuterons at the 184-ihch cyclotron and the fraction~ isolated so lar. 
O'Connor discussed the preliminary results on the chemical fractions 
isolated from a natural uranium target that was bombarded for less than 1 
pah with 200 Mev deuterons, again on the 184~inch cyclotron. 

Prescott described some calculations for Lawrence's heterogeneous 
pile. Finally, I announced that McCullough will spend full time here, as 
a consultant, starting in February, in order to equip an x-ray laboratory 
and use it for molecular structure determinations. I also mentioned 
Westrum's arrival date for his stay with us next month. 

* * * * * 
I began a discussion on the broad topic of "radiochemistry" in Chern 

123 this morning, mentioning such things as the properties that can be 
determined by tracer techniques. 

Back on the hill I read a letter from James McCullough; he wrote that 
his recent trip to Argonne was interesting and informative and that 
everyone was very helpful. He mentioned that we should have at least two 
of the 9 cm cameras although the x-ray unit will actually take four 
cameras at once. McCullough added that he will come to Berkeley again 
when the rest of the x-ray unit arrives. 

I wrote to Quentin Van Winkle at Ohio State University to let him 
know that I have heard he is about to receive his Ph.D. and that we would 
like him to join our group here. I followed this by asking George 
Everson to send Van Winkle a personnel security questionnaire. 

Later I read reports and journals. 
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Wednesday. November 27, 1946 

After handling some administrative matters, I took care of some of my 
pending correspondence. Professor Paneth's manuscript, "The Making of 
the Missing Chemical Elements," (his Leeds lecture) arrived recently. 
Today I wrote to tell him that I think he has made a fine presentation of 
the subject. I also gave him the reference [Phys. Rev. 70, 555 (1946)] 
for the Kennedy, Seaborg, Segre, and Wahl paper entitled "Fission 
Properties of 94 239 ." . 

Earlier this month Walter J. Murphy (Editor of Industrial and 
Engineering Chemistry) asked me to review the manuscript, "Measurement of 
Radioactive Tracers, Particularly C14, S35, T, and Other Longer-Lived 
Low Energy Activities," by W. F. Libby. My extensive travel this month 
prevented me from responding, and Murphy wrote again to ask for my 
review. Today I wrote to Murphy and said that the paper is worth 
publishing; I added a few suggestions and comments on the paper. 

Elmer Hutchisson (Editor of Journal of Applied Physics) asked (letter 
of November 19) for a photograph of americium to be used in a review 
paper of Professor Philip Morrison. I mailed him today a photograph of 
the first americium isolated (as the hydroxide) in macroscopic form. I 
offered to send him any of the pictures in my recent Science article "The 
Transuranium Elements." 

B. P~ Geyer, Chairman of the Abstract Committee of the Vortex, wrote 
offering to construct an abstract of my address from my article called 
"The Transuranium Elements" at the California Section meeting (October 
14) for publication in the Vortex. Geyer said he was suggesting this 
since he realizes how busy I am. In a reply today, I agreed to his 
proposal and offered to check it over if he wants. 

D. L. Tabern (Abbott Laboratories) wrote and mentioned a successful 
"trial" of the Lewellen records. The main point in his letter was about 
ICCASP. Tabern related that a number of members of the Chicago science 
group have resigned because of the radical posture of the organization; 
he asked whether I am still a member. 

I also mailed a check for $11.00 to William Ackerman, Graduate 
Manager, UCLA, requesting two Rose Bowl tickets. 

Thursday, November 28, 1946 (Thanksgiving Day) 

During the later morning and early afternoon Stan Thompson and I went 
to Mira Vista for a round of golf (SGT-103, GTS-106). Helen, Jeanette, 
Pete, and I had our Thanksgiving dinner together at home after the golf 
game. I arrived home later than I should have, and the dinner had passed 
its peak! Jeanette was very unhappy with me. 

Friday, November 29, 1946 

I worked on some of my writing projects and talked with various 
fellows for a time this morning before reading the mail. 

A memo arrived from M. A. Stewart, Assistant Dean of the Graduate 
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Division, stating that David Templeton's thesis committee has been 
reconstituted as follows: I. Perlman, S. G. English, and E. M. McMillan. 

Later I mailed Gordon Leader a description of the status and comments 
on a number of papers for the Plutonium Project Record. 

At home Helen reported on Peter's activities and said that Jo Owen 
stopped in to see her for a few minutes. Later Helen went with Lee to 
the Russian class in Wheeler Hall. 

Saturday, November 30, 1946 

I read a letter from Dr. Vanancio Deu10feu, who was disappointed that 
I could not send a manuscript to Ciencie e Investigacion (my reply of 
October 4). He suggested sending a copy of some general lecture and my 
authorization to publish it in Spanish. 

I wrote to Sigfred Peterson, saying that I have written statements 
about him for a number of positions. I said, however, if the application 
to Clinton Laboratories implies that he is interested in nuclear 
research, I want to renew my offer to him to join our group here. 

I then spent some time catching up on my report reading. 
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Sunday. December 1. 1946 

Iz Perlman and I played 18 holes of golf at Mira Vista Country Club 
this morning (IP-103, GTS-103). 

Later I gave some thought to the article on artificial radioactivity 
that I have promised to prepare for the Encyclopaedia Britannica; I also 
worked on the Seaborg-Segre article on the transuranium elements for 
Nature. 

Helen's mother, who has been visiting us, left by train for her home 
in Los Angeles (1637 S. Van Ness Avenue). 

Monday. December 2~ 1946 

I handled some of my correspondence before making the rounds of the 
labs. 

I wrote to Ruth Rogers and asked her to send me the information on 
Sigfred Peterson's personnel card so that I can write some letters of 
recommendation for him. In addition, a memo went to George Everson, 
requesting him to send a Personnel Security Questionnaire (PSQ) to 
Peterson and explaining that we want to interest Peterson in joining our 
group. I also sent Peterson's name to Professor Charles Waring at the 
University of Connecticut, as a possible candidate for the position he 
has open. 

Another letter went to Edwin O. Wiig to give him an accounting of my 
expenses for the Harrison Howe Lecture. Also, a corrected copy of the 
Harrison Howe Lecture was mailed to Robert F. Gould for publication in 
whichever journal of the American Chemical Society he feels is 
appropriate. 

I wrote to Gordon Leader to ask him to delete a sentence in Chapter 
XXII of Volume 14A of the Plutonium Project Record. I mentioned that I 
shall send Chapter XXI. which I have rewritten, as soon as it is typed. 

Iz sent Kay Way a photostatic copy of the "Table of Isotopes," which 
she requested. He told her that we hope to issue it around the first of 
the year. 

In today's mail was a thank~you note and honorarium check from V. 
Boeke 1 hei de (Department of Chemi stry at the Uni vers ity of Rochester) for 
the seminar I gave there on November 19. 

Edgar Westrum wrote that he will arrive about 5 a.m. on December 27 
and leave on January 5. He said, "This will leave at least nine days in 
which to make a significant experimental contribution." westrum said he 
plans to send a list of the equipment needed for his experiments soon. I 
routed the letter to Blaedel, Eyring, Cunningham, and Perlman. 

Sigfred Peterson wrote to ask me to write another letter for 
him--this time to C. C. Vernon at the University of Louisville. Peterson 
mentioned that he may visit Oakland this winter. 
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Tuesday, December 3, 1946 

While attending a meeting this morning, I received a telephone call 
from AEC Commissioner Robert Bacher (in Washington, D. C.), inviting me 
to be a member of the nine-member statutory General Advisory Committee to 
the AEC. I immediately accepted. Bacher informed me that there will be 
about six meetings a year; the stipend will be $50 per day. I reported 
the news of my appointment to Ernest Lawrence. 

After the Chemistry 123 lecture in which I continued lecturing on 
radiochemistry-~adsorption techniques, radiocolloids, volatility . 
properties, etc.--, I stopped in to see Wendell Latimer to inform him of 
the GAC appointment. 

Back on the hill Iz and I prepared a midterm for the Chemistry 123 
class. 

Helen and I had dinner at "Jack's" in San Francisco with some 
visiting Cyanamid people--R. C. Gaugler, Robert C. Swain, and Wilbur G. 
Malcolm. Ernest and Molly Lawrence and Melvin and Genevieve Calvin also 
attended. 

Wednesday, December 4, 1946 

I handled some administrative matters before reading the mail, which 
included a note from Truman Kohman, who described his efforts to find the 
information I requested on radium samples and said that he will ask Ruth 
Rogers to mail the table next week. Truman also mentioned that early 
last week he and his wife Jane attended John Simpson's wedding, which was 
held in Owen, Wisconsin. Truman said he acted as an usher. 

Al Ghiorso gave me a copy of some information on the PU 240 and 
PU 238 content of plutonium recovered in a soil sample from the Alamogordo 
bomb test (July 16, 1945), as deduced from slow neutron fission and 
alpha-particle emission measurements. Al is mailing this information to 
Art Jaffey, at Jaffey's request. 

As usual, I went through the labs to talk with the men about their 
research. 

Thursday, December 5, 1946 

The Chemistry 123 class had the second midterm examination this 
morning. 

At 12 noon there" was a luncheon for members of the city of Berkeley 
staff in Room 12 (Conference Room) of Bldg. 8. After a few brief remarks 
by George Pettitt (Introduction), Luis Alvarez (Radiation Laboratory 
Program), Glenn Seaborg (Nuclear Chemistry), E. O. Lawrence (Welcome and 
Conclusion), the visitors were given a tour of the laboratory. 

Miss Yvonne Crump of Oakland wrote a letter of appreciation for my 
lecture in the Extension Division series of talks on nuclear energy. 

Iz and I spent much of the afternoon grading the midterms for Chem 
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(486 Michigan Avenue, Berkeley) for dinner. 

Friday. Oecember.6. 1946 

I had an appointment in First Aid for a blood test and urinalysis. 

Iz and I completed grading the Chern 123 midterm examination this 
morning. Two members of the class (not our graduate students) obtained 
grades of lOO--P. W. Gilles and Z. Z. Hugus. . 

In the mail was a letter from M. Goldhaber with more information and 
comments for our "Table of Isotopes. 1I 

Saturday. December 7. 1946 

I talked with some of the fellows. but for much of the morning I read 
some of the accumulated reports. 

A letter arrived from Collin H. Alexander, who attended my Harrison 
Howe Lecture. Alexander said that he believes the announcement of the 
preparation of the pure compounds of americium and curium ranks in his 
mind with Willard Gibbs' paper on the phase rule. 

This evening Helen and I went to the home of Gerhard and Nellie 
Rol1efson (14 Bonnie Lane~ Berkeley) for dinner. 

Sunday. December 8. 1946 

I worked for a while on an outline for the Britannica article, 
"Artificial Radioactivity," and the article for Nature~ 

Helen and I went to Kezar Stadium in San Francisco to watch the San 
Francisco 4gers defeat the Los Angeles Dons, 48-7. Frankie Albert made 
two beautiful passes to Alyn Beals for two of the 4gers' seven touchdowns. 

During the evening Jo Owen stopped over to see us. 

Monday. December 9. 1946 

This morning I mailed Joe Kennedy a copy of the article Segre and I 
are preparing for Nature (a history of the transuranium elements) and 
asked for his and Wahl's comments. I also told Joe aboutSegre's meeting 
with Stuart Scott, a patent attorney. in October. 

In a letter to Robert Gould. I told him about the ~orrespondence I 
have had with Dr. Venancio Deulofeu. who recently wrote that he would 
like to publish a Spanish translation of one of my lectures. I asked 
Gould if it would be proper to let him publish a translation of my 
Harrison Howe talk. 

A letter arrived from Edwin Wii9. requesting my bill for my expenses 
to Rochester (I have already sent this to them) and telling me how much 
they enjoyed my lectures. 
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I read a letter from Sigfred Peterson, who thanked me for my 
recommendations and then went on to explain his position. He likes 
nuclear research, but he believes that he would prefer teaching. 
Peterson said that he has a personal reason for not joining us in 
Berkeley--because of the housing shortage, he and his wife would be 
tempted to live with his parents, but they feel they would be happier in 

. a more independent life. I also received from Ruth Rogers the personnel 
information I requested about Peterson. Ruth suggested that I talk with 
Roy Thompson about him. 

Later I wandered through the labs to check on the research. 

Tuesday, December 10, 1946 

Present at this morning's group meeting were Asprey, Bockhop, 
Bradley, Covey, Cunningham, Bernie Fries (a visitor), Hopkins, Howland, 
Huffman, James, La Chapelle, Lilly, Magnusson, D. Miller, Morgan, Newton, 
O'Brien (patent man), O'Connor, Perlman, Prescott, Reynolds, Robinson, 
Seaborg, Simkin, Stewart, Templeton, R. Thompson, and Werner. Werner 
reported on his 500 ~ah bombardment of 5 mg of PU 239 with 22 Mev 
deuterons. He found a 50-hour activity that may be Am240 and a-12-hour 
activity that.is probably Am237 or Am239. James discussed his 44 
Mev helium ion bombardment of PU 239 , in which he found two half-lives in 
the region of 1 to 10 days that may be Cm241, Cm238 , or Cm239 . 

Templeton talked about the various fractions from his bombardment of 
lead with -200 Mev deuterons (184-inch cyclotron) (-D.l ~ah). Roy 
Thompson noted that he has found activities in the zinc, copper, nickel, 
cobalt, iron, manganese, and chromium fractions in a sample of copper 
bombarded with 200 Mev deuterons. Perlman asked about the smallest 
number of particles that has been observed to be ejected in the 
bombardments with the -200 Mev deuterons, and O'Connor said they may have 
observed the d,p2n reaction on U238. 

* * * * * 
The midterm was returned and explained to the Chern 123 class this 

morning. Today I talked about the natural radioactivity of the light 
elements (Lu, Os, K, Rb, and Sm) and the four missing elements (43, 61, 
85, and 87). 

Much of the rest of my day was spent answering my correspondence. In 
answer to a form letter from Charles Coryell, I sent him a few 
corrections to the Journal of the American Chemical Society compendium of 
fission product activities produced on the Manhattan Project. I told 
Coryell that it is a nice compilation and I am sorry that I do not have 
time to look it over more critically. 

On November 4 S. Reid Warren, Jr. wrote, asking about the names for 
elements 43, 61, 85, and 87. Today I replied and explained that the 
names he listed were given by people who believed that they had 
discovered the elements; we now know that these discoveries were in 
error. I then gave him the present status of the names. 

Kurt Kraus and Ray Stoughton wrote on November 4 and asked me to give 
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two lectures on March 10 and 11 for the Clinton Laboratories training 
program. Today I wrote, apologizing for being so slow in replying and 
sayi.ng that my commitments are so heavy that I cannot accept. 

Paul W. Merrill (Mount Wilson Observatory) asked, in a letter dated 
November 6, for information on the spectra of plutonium, americium, and 
curium--he would like lists of the strongest lines for comparison with 
stellar spectra. In my reply today I explained that, although the 
spectra of some of the transuranium elements have been observed, the 
information has not yet been declassified. 

John H. Lawrence wrote me a note on November 15 and asked for an 
evaluation of John Gofman. In reply I wrote today that I believe Gofman 
is the best graduate student I have had and, further, that he is one of 
the two or three best young chemists that I have been associated with on 
the Plutonium Project. I concluded, "He would be a very good man for 
your group and I believe that it would be a mistake if the University of 
California has an opportunity to add him to its staff and does not do 
so." Yesterday I received a request for an evaluation of Gofman, who is 
applying for a fellowship, from Donald C. Balfour (Director of the Mayo 
Foundation of the University of Minnesota). I wrote Balfour a letter 
similar to the one I wrote to John Lawrence. 

I also wrote a letter of recommendation to W. A. Felsing, who 
inquired on November 15 about David H. Templeton. (Templeton is being 
considered for a position at the University of Texas.) In a very 
positive letter I said, "Templeton is a man that we would like very mlICh 
to keep in our group here and we will feel his loss keenly if he should 
leave ·us. He is an outstanding man and I can recommend him practically 
without reservation." 

Douglas Ryan wrote on November 18 in behalf of his high school 
chemistry class in Harper, Kansas, to ask "What is energy?" Today I 
replied that I believe he is probably interested in the principle of the 
equivalence of mass and energy which forms the basis for the release of 
energy from the nucleus of the atom. I referred to Einstein's equation 
and said that, in actual practice, only about 1/10% of the mass of the 
plutonium or uranium-235 changes into energy. 

My comments on the coverage of the radiations and reactions for the 
production of the heavy elements in the Plutonium Project Record were 
sent to R. S. Mu1likan at Argonne. 

I answered a letter of November 20 from Richard Eisenberg of 
Brooklyn, New York, who asked a number of questions about atomic weights, 
valences, and electronic structure of the actinide elements. I also 
referred him to my article in Science (October 25, 1946 issue). 

Recently I received a request from R. C. Anderson (Chairman. 
Department of Chemistry, University of Texas) for an evaluation of 
Sigfred Peterson, who is applying for a position there. I wrote my usual 
letter, saying that Peterson is well qualified for research in nuclear 
chemistry and in inorganic chemistry. A similar letter about Peterson 
went to James G. Stang by at Clinton Laboratories, whose request for an 
evaluation arrived today, and to Professor C. C. Vernon at the University 

-118-



of Louisville (to whom Peterson requested I write). 

Yesterday a note arrived from Quentin Van Winkle, who said that he is 
interested in my job offer but has already accepted a postdoctoral 
appointment at Ohio State University this year. I wrote him today to say 
that I am glad he is interested and to suggest that he fill out the PSQ 
within the next few months so that clearance will not be a bottleneck. 

In reply to a November 25 letter from Neil Gordon, I wrote that I am 
concerned about the change in time for my lecture in their "Chemical 
Forum" because I had planned to leave Detroit in the evening to tr~vel to 
Schenectady. I added that I am also concerned about the publication to 
follow the lecture since it is difficult to prepare an article that 
encompasses new and declassifiable material although this is not serious 
in the lecture itself. 

A few comments also went to W. H Sullivan about his "hexagonal 
chart." I said that I prefer the simplicity of the chart with 
rectangular coordinates, but I believe that a chart tif the "hexagonal" 
type should be prepared. 

At 4:15 p.m. I attended the Connick-Seaborg group meeting in Gilman 
Hall; after dinner I went to the Research Conference meeting. 

Today's C & E News had a sketch of me on the cover because I 
delivered the Harrison Howe Lecture. 
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Wednesday. December 11. 1946 

I made the usual rounds of the labs to check on the research. 

Dean Latimer asked me to check about getting mass spectrometer 
analysis of C13 samples for Herbert A. Young on the Davis campus. I 
discussed this with Burt Moyer and then wrote a memo to Latimer, saying 
that Moyer feels that they can analyze a limited number of samples. I 
suggested that he have Young contact Moyer. 

I wrote to Lyle R. Dawson at the University of Kentucky and 
suggested, if he is still interested in men, the name of Sigfred 
Peterson. I wrote, "As you probably know first-hand, Peterson is a good 
man although his personality must certainly be rated as 'distinctive. '" 
[Lyle, who was a member of our Chemistry Section C-I at the Met Lab, is 
now the Chairman of the Chemistry Department at the University of 
Kentucky.] 

Helen went to the tea for the chemistry wives at Mrs. Alberta 
Porter's home (9~1 Oxford, Berkeley). 

Thursday. December 12. 1946 

I checked in with Miss Kittredge and then began talking about the 
four heavy radioactive decay series to the Chemistry 123 class. 

I stopped in and talked with Geoffrey Wilkinson about his research 
before going up to the hill. 

After looking over the mail, I made the rounds of the labs to check 
on the research. I then worked on the Seaborg-Segre article. 

Friday. December 13. 1946 

Again I made my usual tour of the labs, worked on my PPR papers and 
the "Table of Isotopes." 

Vance Cooper telephoned to discuss an offer for employment that he 
received from General Electric. He mentioned that he had written a 
letter to me, which I have not yet received, and I said that Helen and I 
plan to visit Los Angeles during the holidays and hope to see him and 
Mary then. 

Saturday. December 14. 1946 

This morning I answered a November 4 letter from Wm. May Venable, a 
consulting engineer with Blaw-Knox Company in Pittsburgh. Venable is 
interested in work on the observation of the K-lines of the x-ray spectra 
of the transuranium elements and recent work on uranium and thorium. In 
my reply I said that I know of no work on the x-ray spectra of the 
transuranium elements although they often have the K x-rays associated 
with their radioactive rays; I explained that I have had no occasion to 
look into the literature on the x-ray spectra of uranium and thorium. 

I also replied to a letter from Alice M. Bullock, dated October 16, 
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who asked if the University would be interested in a claim she has in the 
Black Hills, which seems to contain uranium. In my reply I informed her 
that the University is not interested in mining deposits but suggested 
that she contact the Bur~au of Mines in San Francisco about an assay. 

D. R. Hamilton wrote on December 5 that it has been decided to 
publish in book form only the more general lectures of the first and 
third days of the Princeton Conference (and thus not my lecture on the 
second day). He suggested that my more technical talk be published in 
Science with a footnote referring to the conference. Today I wrote that 
I would feel equally happy whether my talk is published or not sin~e I 
did not prepare it with publication in mind. I then mailed Charles 
Coryell a copy of the paragraph about element 61, explaining the 
situation and asking for comments and improvements in order to make it 
conform better to the facts. 

Barney Weissbourd and Herb Hyman replied to my query about the 
ICCASP. They said that a vast majority of prominent people originally 
associated with the organization are still members and they believe the 
organization continues to stand for the things it stood for when they 
joined. In addition, the newspaper article listing those who have 
resigned is misleading since it implies that everyone resigned en masse. 
Today I wrote Weissbourd to thank him for the information and to say that 
I do not plan to resign even though I am not in the midwest. I also 
wrote D. L. Tabern to inform him that I do not intend to resign from the 
ICCASP even though I cannot be active in the organization. I also told 
Tabern that I am pleased that the Chicago Section nominated me for the 
Baekeland Award. 

On December 7 Robert P. Adams, Assistant Professor of English at 
Michigan State University, wrote to ask me the following question: 

In your present judgment, is continuous desirable social progress 
likely to result if scientific discoveries and inventions are in the 
future applied in world-wide practice as effectively as they have 
been since the Renaissance? 

Adams wants this answer for a paper he is preparing on "The Social 
Responsibilities of Science in Some Renaissance Utopias and After." My 
reply was, "I am afraid that I must admit that your letter caught me 
without any very definite ideas on the question which you have posed. I 
have given the question some thought and have had some lively discussion 
with my colleagues about it, but I do not believe that I am ready to give 
you an answer." 

I answered a December 9 letter from Francis E. Blacet (UCLA 
Chemistry Department), who asked for an appraisal of Edward King. I 
wrote that I do not know King's work first hand as a scientist but he is 
well thought of and that I shall try to find out more about him. I also 
recommended David Templeton as a possibility for UCLA. On another matter 
Blacet had asked about a supply of deuterium gas, and I offered to write 
Merle Randall, now connected with Stewart Oxygen Company, for whatever 
good it may do. I then mentioned that Helen and I will be in the Los 
Angeles area during the holiday and I shall try to see him. 
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In addition, I mailed Gordon Leader copies of the rewritten Chapter 
XXI, "The Actinide Series," for Volume 14A and noted that he should now 
have received from us all chapters for Volume 14A and all the papers for 
14B, except one by Perlman and Seaborg, which he should receive next week. 

Another letter went to Truman Kohman. I asked if he can spare a 
couple of milligrams of highly purified radium--we want to prepare pure 
radium metal to measure its structure and physical properties in order to 
compare them with the corresponding properties of americium metal, which 
should be radium-like. 

Today I received the letter, begun on October 26, that Vance Cooper 
mentioned yesterday. He apologized for not acknowledging my letter 
sooner, explaining that the letter arrived as they were painting their 
house. He said that he appreciated my writing to Dr. Suits and that he 
just received a personal letter from Roy Beaton, who is enthusiastic 
about what General Electric seems to be doing at Hanford. Vance went on 
to say that, since he has heard nothing from G.E., he will limit his 
correspondence with Beaton to a general attitude. [I learned yesterday 
that Vance has now received an offer from General Electric.] 

Brief notes went to Fred Albaugh and Vance Cooper to confirm our 
plans about visiting Los Angeles over Christmas. I gave them both my 
parents· telephone number and suggested to each a game of golf and a 
reunion of "the Chicago crowd during the week of December 22. 

I took Helen," Jeanette, and Peter to an open house at the laboratory 
for relatives of the employees. This featured a tour of the new 184-inch 
cyclotron. Peter was very social and smiley until he fell asleep. 

Sunday. December 15. 1946 

I put the finishing touches on one of the papers for Vol. 14B and 
then worked on the article called "Artificial Radioactivity" for the 
Encyclopaedia Britannica. 

During the evening Helen and I left Peter with Jeanette and went to 
the Albany Theater to see the movie, "The Hurricane," starring Dorothy 
Lamour. We didn·t stay for the second feature, "Barbary Coast" (Miriam 
Hopkins). 

Monday. December 16. 1946 

I took care of some routine things and talked with some of the men 
before looking over today·s mail. 

A check for the remainder of my travelling expenses and my $200 
honorarium for the Harrison Howe Lecture arrived from Edwin o. Wiig, who 
said that he trusts C & E News will find me chosen "the man of the year." 

Robert F. Gould wrote to thank me for my corrected manuscript of the 
Harrison Howe Lecture. Gould said that he, Murphy, and Crowe believe it 
should be published in Chemical and Engineering News. 

A number of additions, corrections, and deletions arrived from W. H 
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Sullivan for our "Table of Isotopes" or, as Sullivan refers to it "Table 
of Nuclear Species." [Sullivan does not approve of our broader use of 
the term "isotope."] 

I received a rejection notice from UCLA to my application for Rose 
Bowl tickets I mailed the material they sent me, along with the 
rejection notice, to J. D. McCullough in case it may be helpful in his 
bid for tickets. 

I read a December 11 note from Leonard Katzin. Katzin said that 
Pete Hagemann found a lot of material on thorium chemistry that Rollefson 
apparently did not have when he wrote his chapter for Volume l7A (the 
survey volume on the production and properties of U233). Leonard asked 
that I check with Rollefson to see if he is agreeable to having Hagemann 
make the necessary additions as co~author. I talked with Rollefson and 
today wrote Katzin to inform him that Rollefson agrees with the proposal 
and, in addition, will read the manuscript if Katzin wishes. 

Two letters arrived from Ed Westrum, one of which included 
corrections to his plutonium specific activity paper for the Plutonium 
Project Record. Westrum said that he is making an all-out effort to 
complete at least three of his earliest plutonium calorimetry papers in 
time for the volume. In the other letter Westrum discussed the salary he 
expects next summer when he works with us: 

Consequently, from the laboratory's point of view, I think that 
my personal industrious contribution to researth plus the 
beneficially catalytic effect my experience and direction can 
provide as far as the work of interest is concerned should merit 
$500 monthly. From my point of view, less than my academic salary 
would disparage my'worth and would furthermore discountenance the 
plans in view of the additional expenses certainly involved in 
arranging and maintaining a temporary residence. 

I wrote my usual letter of recommendation for Sigfred Peterson to 
John C. Bailar, Jr. at the University of Illinois, whose request arrived 
today. 

At 10:15 a.m. Peter had his regular appointment with Dr. McAlear; 
Peter is progressing normally. 

Tuesday. December 17. 1946 

Our group meeting began on time this morning even though only five 
people were present: Asprey, Blaede1, Bockhop, Covey*, Cunningham, 
Eyring, Ghiorso, Hopkins, Huffman, James, La Chapelle*, Lilly, Lindner*, 
Magnusson, D. Miller, Morgan, Newton, O'Connor, Perlman, Prescott, 
Reynolds, Robinson, Seaborg*, Stewart, Templeton, R. Thompson*, S. 
Thompson, and Werner [* = present on time]. Lindner began the meeting 
with a talk about his recent bombardment of tin with 200 Mev deuterons. 
Silver, cadmium, indium, tin, and antimony fractions were separated and 
activity was found in all of them. He reported the detection In 113* 
grown from a tin fraction and a cadmium activity showing an x-ray decay 
of 7.0 hours and a beta-particle decay of 6.4 hours. R. Thompson then 
reported the preliminary results of the bombardment of copper with 200 
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Mev deuterons--a multitude of activities. 

I then said that there must be a new style of nomenclature to 
describe the complicated reactions obtained with very high energy 
particles. I suggested a comma to separate the bombarding particle from 
the particles emitted and that all emitted particles be listed without 
punctuation between them. 

There was then a discussion of a scheme proposed by James on the 
production of high energy beryllium ions from the collision of high 
energy alpha particles with beryllium nuclei. Templeton talked ab9ut the 
recent developments in the bombardments of lead with 200 Mev deuterons, 
and O'Connor reported on the latest results from his bombardments of 
uranium with 200 Mev deuterons. Blaedel described the program to be 
followed while Westrum is here. 

* * * * * 
I continued lecturing on" the radioactive decay series at this 

morning's meeting of the Chemistry 123 class; I included a discussion of 
the electron structure of the elements in the actinide series. 

Back on the hill I read a thank-you note, dated October 24, from Paul 
Lazarus for the copy of the "Table of Isotopes" I sent him. 

A letter also arrived from Neil Gordon, who asked that I send him the 
text of my lecture for the "Chemical Forum" at Wayne University in 
Detroit by March 10 so that it can be mimeographed in advance. 

I wrote a brief letter to Burns Chevrolet Company in Berkeley, asking 
to be placed on the waiting list for a new Chevrolet. I am still using 
Jeanette's 1939 Dodge sedan to commute to campus and the Radiation 
Laboratory. 

At 4:15 p.m. I went to the meeting of the Connick-Seaborg groups in 
Room 102, Gilman Hall. After dinner I attended the Research Conference. 

Wednesday. December 18. 1946 

This morning I mailed Gordon Leader copies of a Seaborg and Perlman 
paper (22.22) for Volume 14B. In my covering letter I said that the 
tables need to be checked further but I want him to have the paper before 
he leaves (Leader is terminating at Argonne soon to become a member of 
the faculty at the University of Kentucky). 

I made my regular rounds of the laboratories to see how the research 
is progressing. 

John B. Cond1iffe of the Department of Economics sent me the 
following cartoon that he received recently. 
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Thursday. December 19. 1946 

The lecture this morning in Chemistry 123 was about chemical and 
physical effects of high energy partic1es--radiation chemistry. As I 
often do, I stopped in and talked with Geoffrey Wilkinson before going up 
to the hi 11. 

On the hill I met with Ernest Lawrence, who recently sent me a letter 
from Lee DuBridge, in which DuBridge promotes a nuclear laboratory for 
the Southern California area. I told Lawrence that I generally agree 
with the idea--1ater I returned DuBridge's letter to Lawrence, along with 
a memo to Lawrence confirming my comments. 

I answered a letter. dated November 25. from M. G. Evans (Professor 
of Inorganic and Physical Chemistry. The University. Leeds, Great 
Britain). Evans addressed his letter to Dr. Sam Ruben. now deceased. It 
was referred to me since he asked for reprints on the Ruben. Kennedy, and 
Seaborg work on exchange reactions involving the work with radioactive 
iron. I explained to Evans that the work was never published since it 
was interrupted by war work--and now never will be completed nor 
published. 

I read a copy of a letter Charles Coryell wrote to Professor Paneth 
about Paneth's paper. "The Making of the Missing Chemical Elements." 
Coryell offered a few suggestions on references for element 61 and then 
said. "I think your article is a very interesting one and plays an 
important role in the clarificatiun of nomenclature and the fair 
distribution of credit in this exciting new field." 
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On Monday I received an article on accelerators here from Merritt L. 
Kastens (Associate Editor, Industrial and Engineering Chemistry). 
Kastens asked for my comments, and today I returned the manuscript along 
with my suggestions. 

A humorous, congratulatory letter arrived from Paul Aebersold on my 
appointment to the GAC. Paul also sent holiday greetings to Helen and 
Peter. 

Friday, December 20, 1946 

The following telegram arrived for me this morning: 

A TWO DAY MEETING OF THE GENERAL ADVISORY COMMITTEE HAS BEEN 
SCHEDULED BEGINNING JANUARY THREE AT TEN A.M. COMMA NEW WAR 
DEPARTMENT BUILDING COMMA ROOM SIX ONE SEVEN FOUR COMMA WASHINGTON 
COMMA D.C. IF WE CAN ASSIST YOU IN OBTAINING TRAVEL OR "HOTEL 
RESERVATIONS COMMA PLEASE CALL MISS REAMES OF MY OFFICE COMMA 
COLLECT PERIOD REPUBLIC SIX SEVEN ZERO ZERO COMMA EXTENSION SEVEN 
NINE ONE ONE NINE PERIOD DAVID E LILIENTHAL CHAIRMAN ATOMIC ENERGY 
COMMISSION 

This will change our vacation plans; I asked Mary to begin immediately to 
work out the travel arrangements. This may be difficult because of the 
holiday season. 

Joseph B. Work wrote from Richland, Washington, to ask me to speak 
to their R~chland Technical Society when I visit Richland in January as a 
member of the G.E. Consultants Committee. I immediately wrote and 
accepted, suggesting the evening of January 20 as best and giving the 
title as "The Transuranium Elements." " 

I wrote to A. V. Grosse to give him my comments on Dr. Otto Kay's 
proposal that the ACS undertake the translation of Beilstein and Gmelin 
into English. I told Grosse that I have discussed the case of Beilstein 
with the organic chemists here who practically unanimously are opposed to 
the idea. I also said that I believe I favor the translation of at least 
some of the later volumes of Gmelin. 

I requested of Rex Barton a document pass for Dr. Edgar Westrum, who 
will be here as a consultant from December 27 to January 5. 

Wilma J. Bryan, a counting girl, terminated today. 

Jo Owen visited us during the evening. 

Saturday, December 2'. 1946 

Helen, Peter, and I took the Sante Fe to Bakersfield and then 
transferred to a bus for the rest of the trip to Los Angeles. Bob 
Engstrom, a neighbor of my parents, met us and drove us to my parents' 
home in South Gate. Jeanette will stay in Albany since she is now 
working as a clerk for the Department of Navy (housed in a temporary 
office complex under the grandstand seats at Golden Gate Fields in 
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Albany). 

[In Berkeley, Lorraine Johnson, our clerk, married Richard Petch.] 

Sunday. December 22. 1946 

In South Gate. Peter's grandparents are quite impressed with their 
grandson, who is now able to sit alone. 

Clayton Sheldon and I went to Rio Hondo Golf Club for 18 holes of 
golf {CES-108, GTS-94). 

Monday. December 23~ 1946 

In South Gate. Mary called from 8erkeley to say that she is 
forwarding a letter from David Lilienthal, which contains numerous forms 
that need to be executed by me. She said that she and Helen Bateson, 
travel clerk at the Radiation Laboratory, are working with Miss Reames in 
Li1ienthal's office about my travel arrangements. 

[In Berkeley, Christmas vacation begins for the University but not 
for the Radiation Laboratory. 

A copy of our April 13, 1942 note on "Nuclear Properties of U233" 
arrived from Hoylande D. Young. The paper was marked with deletions to 
make it dec1assifiab1e although it is not officially declassified. 

Robert A. Lavender sent, on December 18, instructions for Kennedy, 
Wahl, and me to follow in order that his office can file patent 
applications in Great Britain and Canada for Cases S-52-A and S-52-B 
(basic cases on the chemical properties of plutonium).] 

Today's Time and Newsweek contained announcements of the membership 
of the General Advisory Committee. 
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Atomic N~w Year 
The five men whom President Truman 

appointed on Oct. 28 to the Atomic 
Energy Commission (NEWSWEEX, Nov.· 
4) had asked the Army to continue run
ning the Manhattan District establish
ments whilethe"y toured the country for a 
firsthand look. Last week they visited the 
White House and emerged with the 
news that they would take over &om the 
Army on Ian. 1. 

Next day' President Truman took 
further action under the Atomic Energy 
Act. With David E. Lilienthal as chair
man, the commission consists of Lewis L. 
Strauss, Sumner T. Pike, William W. 
Waymack, and Robert F. Bacher. All are 
laymen except Bacher. As part-time scien
tific consultants to the commission Mr. 
Truman now appointed a General Advis
ory Committee consisting of four physi
cists, Lee A. DuB ridge, J. R. Oppen
heimer, I. I. Rabi, and Enrico Fermi; 
three chemists, James Bryant Conant, 

. Glenn T .. Seaborg, and Hood Worthing-

ton; a metallurgist. Cyril Stanle'y Smi~ 
and a transportation engineer, Hart1ey~ 
R9we. . . . : 

The Atom'ic ~nergy Commission wi]l~ 
receive a large assOrtment of laboratories. 
and contracts for the. establishment of 
more; These include the Hanford Engi
neer Works, Pasco, Wash., which besides 
producing plutonium is planning electric- .. · 
power plants; the Clinton Laboratories at· 
Oak. Ridge, Tenn., now producing radi~~ 
active isotopes and planning a powe~ 
plant; . the Argonne National Laboratory 
in Chicago, which does basic research;. 
the Knolls Atomic Power Laboratory.: 
near Schenectady, N. Y., to be run by the 
General Electric Co., and Brookhaven 
National Laboratory, to be operated by " 
group of Eastern universities on the sit~ 
of Camp Upton, Long Island. 

Other . new atomic-research plans: 
t[ Cyclotron. Columbia University .an
nounced plans for a ph ysics research cen
ter with a 3OO,OOO,OOO-volt cyclotron at 
Irvington-on-Hudson, N. Y. Work will be 
done there under a contract with the Of-
fice of Naval Research. . 

• Comaic Ray". The Navy announced it 
will soon send physicists and cosmic-ray 
counters. into the stratosphere in three. 
AAF B-29s for research on the nature of 
the atom. 

Last week the President:~. ",~, 
• Appointed nine of the nation's to!, 
scientists and engineers as an advisory 
board to the five-man Atomic Energy 
Commission. The board: Harvard Presi
dent James Bryant Conant; Dr. Lee A. 

1 DuB ridge, president of the California In
stitute of Technology; Nobel Prize Phys
iciSts Enrico Fermi (University of Chi
cago) and I. l Rabi (Columbia Uni-

: versity); a-Los Alamos Director J. R. 
I Oppenheimer (University of California); 
Hartley Rowe, chief engineer of the United 

: Fruit Co.; Chemistry Professor Glenn T. 
Seaborg (University of California); Cyril 

. Stanley Smith, director of the University 
'of Chicago's Institute of Metals; Hood 
Worthington,rchemical engineer for E. I. 
Du Pont de Nemours &I Co. 
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Tuesday. December 24. 1946 

In South Gate. Fred Albaugh played golf with me at Rio Hondo 
(FWA-14l, GTS-96). We talked about General Electric's plans for ~anford 
and his possible role there if he accepts their job offer. 

Later on I looked over the following letter from David E. Lilienthal 
that Mary forwarded from Berkeley: 
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UNITED STATES 
ATOMIC ENERGY COMMISSION 

WASHINGTON 25, D. C. 

Professor Glenn T. Seaborg 
University of California 
Berkeley, California 

Dear Professor Seaborg: 

20 December 1946 

I wish to express the deep appreciation of the Commission 
to the response of all members of the General Advisory .Commi ttee to 
arrangements for the first meeting of the Committee in Washington on 
January 3 and 4, 1947. 

Members of the Commission will meet with you at 10:00 a.m. 
on January 3 in the New War Department Building to assist y-ou in 
planning the work and future schedules of the General Advisory Can
mittee and to consider how the Committee can best advise on some of 
the long-range problems facing the Commission. 

For your convenience, ~ am enclosing a copy' of the Atomic 
Energy Act of 1946. Tne organization and functions of the General 
Advisory Committee are described in Section 2 (b) of the Act. 

You will note in reading Section 2 (b) the fifty-dollar per 
diem allowance to members of the Committee while engaged in meetings 
and conferences, in addition to reimbursement for travel and other 
expenses lIhile mgaged in the work of the Committee. In order for us 
to make these plyments, a distressing number of government farms must 
be executed by- you pursuant to various statutory requirements. Will 
you, therefore,please complete the following enclosed papers and re
turn them to us at your earliest convenience: 

a. Affidavit to be executed by civil officers of the 
United States upon appointment to office. 

b. Oath of office. 

c. Personnel affidavit. 

d. Affidavit respecting strikes against the Federal 
Govenunent. 

e. Secrecy- agreement. 

1 
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f. Withholding taX exemption certificate. 

You will note that the first four items must be notarized and that the 
Secne)" Agre~Dlent must be witnessed. 

Jiay I renew my assurance tha t we will make every effort to 
assist you in obtaining travel and hotel reservations. Since aecan
modations will be crowded during the Nell' Year holidays~ may I suggest 
that if our assistance is reqUired, you call Kiss Reames of my office 
collect (Republic 6700 - Extension 79119) as soon as possible. 

Sincerely, 

~J)cf'~ 
David E. Lilienthal 

7 Inels Chairman, Atomic Energy Canmission 
As listed 

2 
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My mother prepared our traditional Christmas Eve dinner of lutfisk, 
herring, saffron bread, rice pudding, etc. We exchanged and opened 
Christmas presents after dinner. Peter seemed to be as intrigued by the 
wrappings as by the gifts. 

Wednesday. December 25. 1946 (Christmas) 

In South Gate. Vance Cooper and I went to Rio Hondo for 18 holes of 
golf (VRC-113, GTS-102). We had a long discussion on the course about 
General Electric--Schenectady and Hanford. 

Later my parents, Helen. Peter, and I had turkey and all its 
trimmings for Christmas dinner. 

Saturday. December 26. 1946 

In South Gate. Helen Bateson, our travel agent, telephoned and 
talked with Helen. Since.neither she, Mary, nor I have heard anything 
about the reservations for my trip to Washington, she said she plans to 
wire Miss Reames. Mrs. Bateson reported that she has made reservations 
for my return to Berkeley. Later a telegram arrived from Marian Reames, 
stating that my train reservations to Washington have been sent air mail, 
special delivery, registered mail to South Gate. 

[In Berkeley, permission arrived from Bob Gould to have my Harrison 
Howe Lecture reprinted (in Spanish) in a South American journal. Mary 
promptly mailed a copy in my name to Dr. Venancio Deulofeu, saying that 
since I am not sure that this is what he had in mind, he may publish it 
or not as he sees fit.] 

Sunday. December 27. 1946 

In South Gate. Today's golf game was played with my cousin Elmer 
Johnson, again at Rio Hondo Golf Club (EJ-108, GTS-100). 

My train ticket for Berkeley to Washington and my return ticket to 
Berkeley, along with Pullman reservations for Berkeley to Washington and 
the return to Chicago, arrived from Marian Reames. Miss Reames included 
a Government Transportation Request for the return Pullman reservations 
from Chicago since she has not been able to secure these yet,. in the 
event that I am more successful in securing this space. I also received 
a ticket and Pullman reservation on the San Francisco. II Lark II (SP train 
#75) for December 29 for my return to Berkeley from Los Angeles. 

Saturday. December 28. 1946 

In South Gate. I again played golf with Clayton Sheldon at Rio 
Hondo. For nine holes the scores were Clayton-50, Glenn-45. 

Helen and I left Peter with his grandparents and went to a 
the home of Vance and Mary Cooper (301 S. Lomita St., Burbank). 
Edrey Albaugh were also there, and we spent the evening talking 
days in Chicago. 
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Sunday. December 29. 1946 

In South Gate. I got together with Bob and Alice Freeman (Alice is 
Herman Robinson1s sister) for 18 holes of golf at Rio Hondo Golf Club. 
Phil Turner played along with us (AF-117, RF-103, GTS-102, PT-llO). 

Later I boarded the night train, "Lark," (Pullman) for my return to 
Berkeley. Helen and Peter will remain in Los Angeles in her mother1s 
apartment (1637 S. Van Ness Ave.) until just before I return from 
Washington, D. C. 

[Our secretary, Mary Millard, married Fred Bender today.] 

Monday. December 30, 1946 

I checked the status of the research of our group and then looked 
over my mail. The C & E News of December 25 gave the results of the 
recent election of the American Chemical Society. I was elected to a 
three-year term as Council10r-at-Large. In addition, the informal poll 
of the members named me as "Chemist of the Year." Normally, the cover of 
this issue would have had a picture of "Chemist of the Year" on it but 
since my picture was on an earlier issue this month, a picture of Santa 
Claus appeared instead. 

Eugenie T. Procopio, Issuing Officer, sent me an official letter 
describing travel authorization for my duties as a member of the General 
Advisory Committee of the Atomic Energy Commission. 

I read and promptly declined an invitation from W. J. Horton to 
speak to the Northwestern Utah Section of the American Chemical Society. 
I explained to Horton that too many commitments prevent me from accepting 
but that I would like to visit his group some time in the future. 

Neil Gordon, in reply to my letter of December 10, wrote that he 
will arrange my lecture so that I can leave at 8:45 p.m. on March 24. He 
said that we can settle the matter of publication of my talk when I come 
but that he would appreciate a copy of the lecture for mimeographing 
purposes by March 24. Today I wrote him that I will proceed on the 
assumption that I will be able to leave for Schenectady on the 8:45 p.m. 
train. I agreed to send him my manuscript by the March 24 deadline. 

I read a letter from Waldo E. Cohn who, with Ed Tompkins, is writing 
up the fission product separations work that they did with organic acid 
complexing agents on ion exchange columns. Cohn asked for references for 
other project work other than the work in Boyd1s group. 

Another letter was from Truman Kohman, who in addition to comments 
about various PPR papers, said, in response to my query, that there is no 
purified radium in Chicago and that all that they had was sent to Los 
Alamos. Kohman mentioned that he probably will not be able to visit 
Berkeley before next summer or fall. 

Robert Littell (Reader1s Digest) returned the reprints I lent him, 
saying " ... they are beyond the knowledge of the great majority--which is 
a pity, as I feel real study of this whole subject is necessary on the 
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part of the public for its survival in the atomic age and for its 
political education if such survival is to be insured." 

Gordon Leader sent me a copy of the present list of Volume 14B 
Collected Papers and described the status of the unfinished papers. He 
then discussed the numbering system, which he believes is logical but 
could be changed. Volume 14A, Leader wrote, is essentially complete 
except for three chapters. Leader noted that he will be at the 
University of Kentucky after December 29 and will be willing to help by 
correspondence. 

I read a letter from Lyle Dawson, who thanked me for my letter about 
Sigfred Peterson. Dawson said that Gordon Leader will be in Kentucky on 
January 1 and that should take care of their needs except for two or 
three people with little or no experience. Lyle went on to congratulate 
me on my recent honors and asked that I give his regards to members of 
the group. 

I noted a December 18 letter from J. M. Cork. Cork said that he had 
lithographed a text for use in his class in radioactivity and nuclear 
physics. Recently it was called to his attention that three items in the 
book refer to information that has not been declassified and one of these 
is on the U236 and PU 240 isotopes in which he gave reference to me. 
Cork apologized and said, "It would never have occurred to me that there 
could possibly be a desire on the part of any governing board to suppress 
the fundamental natural constants of the elements ... " 

Joe Kennedy wrote, in another letter I read today, that he and Art 
Wahl can find nothing objectionable in the Nature draft ("The 
Transuranium Elements" by Seaborg and Segr~). Joe added that Wahl's 
first comment was the same as his last summer--why such an article at 
all? Joe also asked to be placed on the reprint list for Berkeley 
publications in the nuclear field. 

Finally, I received and read a note from Welden Reynolds 
(Encyclopaedia Britannica), saying that he has been unable to learn the 
status of Chadwick's article on natural radioactivity and asking if he 
could receive my article on artificial radioactivity by February. He 
also requested tentative deadlines for the other articles I have agreed 
to write for the Encyclopaedia. 

Tuesday, December 31, 1946 

In attendance at this morning's group meeting were Beaufait, Blaedel, 
Bockhop, Cunningham, Eyring, Ghiorso, Hicks, Howland, Huffman, La 
Chapelle, Lilly, Magnusson, Newton, Perlman, Reynolds, Robinson, Seaborg, 
Simkin, S. Thompson, R. Thompson, Jeanne Wheelock (with Robinson), and 
Westrum. R. Thompson described the multitude of activities from his 
bombardment of copper with 200 Mev deuterons. In the future he plans to 
investigate only one fraction per bombardment so that milking experiments 
can be performed. Perlman emphasized keeping detailed "and accurate logs 
of bombardment data. 

Westrum described his method of making melting point measurements on 
small quantities (0.1-1 mg). After testing with pure magnesium and pure 
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zinc, he measured the melting point of neptunium metal as 
639-641oC. Howland described the mercury and gold fractions from his 
bombardment of lead with 200 Mev deuterons. Perlman then led a 
discussion on the method of writing nuclear reactions. 

Finally Cunningham announced that he ~lans to bombard Am241 with 32 
Mev helium ions in an attempt to find element 97. 

* * * * * 
Yesterday I received a letter from Karl K. Darrow, who asked for the 

name of a person to invite to speak at an April meeting of the American' 
Philosophical Society on the subject of the present and potential uses of 
radioactive oxygen. I spoke with several people about this--McMillan, 
Hamilton, Perlman, and others--and today I wrote Darrow that we doubt 
such a paper is worthwhile in view of the short (2 minute) half-life of 
015 . I suggested that a more interesting paper could be given on the 
uses of separated stable isotopes of oxygen. 

The following telegram arrived for me today from Bernard M. Baruch: 

I AM GIVING A DINNER IN HONOR OF THE OUTGOING AND THE INCOMING 
MEMBERS OF THE UNITED NATIONAL ATOMIC ENERGY COMMISSION. IT WILL 
GIVE ME GREAT PLEASURE TO HAVE YOU PRESENT AT THE LOUIS SHERRY 
RESTAURANT 300 PARK AVENUE AT SEVEN THIRTY PM FRIDAY JANUARY THIRD 
INFORMAL OR DINNER DRESS 

I spent New Year's Eve aboard the "City of San Francisco" en route to 
Chicago. 
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Wednesday, January 1, 1947 

Today I travelled to Chicago aboard the "City of San Francisco." My 
usual routine for such train journeys is to catch up on some of my 
reading or to work on my writing projects. Today, however, I spent some 
time in the club car listening to the Rose Bowl game between UCLA and the 
University of Illinois. UCLA was badly beaten, 45 to 14. 

Thursday, January 2, 1947 

In Chicago. After arriving in Chicago, I went out to Argonne . 
Laboratory at the University of Chicago to consult with some of the men 
there. Later I caught the "Capitol Limited" bound for Washington. 

Friday, January 3, 1947 

In Washington. I arrived in Washington at 9 a.m. in ample time for 
the 10 a.m. GAC meeting in Room 5136, New War Department Building. 
Present at this meeting were General Advisory Committee members Dr. James 
B. Conant, Hartley Rowe, Professor Enrico Fermi, Professor I. I. Rabi, 
Hood Worthington, Professor Cyril S. Smith, and I. Professor J. Robert 
Oppenheimer, delayed by travel and weather conditions, arrived at 10:30 
a.m. Saturday while Dr. Lee A. DuBridge arrived after adjournment. 
Members of the Atomic Energy Commission present were David E. Lilienthal, 
Sumner T. Pike, Lewis L. Strauss, and William W. Waymack. Dr. Robert F. 
Bacher, also delayed by travel and weather conditions, arrived at 4 p.m., 
Friday. Carroll L. Wilson, General Manager of the Commission, was also 
present. Professor Oppenheimer was chosen as Chairman (with Hartley Rowe 
as temporary chairman in Oppenheimer's absence). Lilienthal presented 
each member of the General Advisory Committee with an official 
Presidential appointment and then passed out a sheet describing some of 
the tasks facing the Commission. 

-137-



THE WHITE HOUSE 

WASHINGTON 

December J.2, 1946 

~ dear Professor Seaborg: 

I am pleased that you find it possible to arrange 

~ur schedule of activities so as to accept membership on 

the General Advisory Committee to the Atomic Energy Co~s

sion. This is an opportunity for public service of the 

highest character and I am particularly appreciative of the 

spirit or cooperation which prompts you to accept an appoint

ment which gives your government the benefit of your lmowledge 

and experience. 

Professor Glenn T. Seaborg, 
University of California, 
Berkeley, . 
California. 

. Very sincerely yours, 
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(COFY) 

The n:embers of the Commission have felt that it woulq be in
appropriate to attempt to provide a det~iled agenda for the first meet
ing of the General Advisory Committee. The Comr.ri.ssion will look con
t.i!l'Jously to the General Advisory Committee for advice and assistance 
Non scientific and technical matters relating to ~~terials, production 
and research and developmentn. The methods by which this advice can 
best be .given are in themselves topics for discussion which it is hoped 
can be thoroughly explored at this first meeting of the Co~ittee. 

The Commission has, however, considered some problems on 
which the advice of the General Advisory Committee is requested at 
this time. As a basis for discussion at the meeting, the Comn:ission has 
concluded that the following general problems should be brought to the 
attention of the General Advisory Committee. 

(1) One. of the preSSing decisions of the Commission is the 
selection of a Director of the Division of Research. The Commission's 
concept of the functions of this division will be outlined to the meet
ing by its General Manager, Carroll L. Wilson. It is hoped that specific 
suggestions as to candidates for this position can be made by the Gen
eral Advisory Committee before the adjournment of its first meeting. 

(2) An immediate task facing the COmmission is the prepara
tion of a ~atement of the existing research and development progra~ 
resulting from the former Manhattan District's research contracts and a 
review and evaluation of that progra~. In order to initiate work on 
this task, the ~o~~ission will need tne assistance of the principal 
universities and industrial concerns which are research contractors. 
It is hoped that the General Advisory Committee can recommend to the 
Corr~ission the names of persons from some of the cor.tractors' labora
tories who might be brought to ~\ashington for this purpose. 

(3) A decision has been made by the Commission to establish 
a laboratory at Brookhaven ann for its construction and operation by 
Associated Universities, Inc., a non-profit corporation formed by a 
group of eastern universities. By transfer, the Commission has acquired 
a contract providirv, for the constl'uction of a research laboratory at 
Schenectady, flew York, by the General J:.lectric (;ompany. The Co::n.r.rission 
would like the General hCvisory Committee to consider the need for the 
establishnent of these t .... o laboratories in close proximity, and assum
ing the need for both laboratories, to consider a reasonable division 
of research and devel:>pment prograi:ls between them. In particular, the 
Commission desires an expression of opinion from the General ;~visory 
Committee as to .... hether in view of the present state of scientific 
information and technical developments, the research progra6 a~ 

(CO?Y) 
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(COPY) 

the '}eneral J:.lectric Laboratory should be one of funda'1lental investi
gation or should be more specifically related to industrial and commer
cial applications of atomic energy. 

(4) It is the Co~ssion's hope that affirmative and stimu
lating relationships can be developed and maintained between the Com
mission and. its research contractors. The General ~visory Comtlittee's 
suegestionsfor the .establishment of such relationships would be helpful 
to the Commission. It is suggested that it might be- advisaLle to ap
point a special comnittee composed of business and scientific represen
tatives of university and other laboratories or foundations to study 
and report on this problem. 

(5) At the time of the appointment of the General Advisory 
Committee, theComrr~ssion informed the President that it would probably 
appoint other advisory committees in the fields of medicine and biology, 
geology and mining, and the social sciences. The Commission desires the 
advice of the General Advisory Committee on the need for and functions 
of such advisory groups and specific suggestions for appointments to 
them. 

(6) The Commission desires the advice of the General Advisory 
Committee on the best approach toa study of the extent of contamination 
and possible corrective measures C1-t the Hanford Engineer 'Works. 

(7) An explanation ofrertain operating changes at Oak hidge, 
adopted by the 1~nhattan District with the approval of the Commission 
in December, will be made to the General Advisory Committee. The Com
mission in approvil16 the changes relied on a report of a committee of 
experts to the Uanhattan District stating that with suitable safeguards 
the new operations could be conducted with reasonable safety. In view 
of the importance of the problem, however, the Commission desires sug
gestions from the General Advisory Corr~ittee for a review of the safety 
report. 

2 
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Lilienthal then discussed the functions and role of the General 
Advisory Committee and then described the Commission1s organization and 
general nature of its work to date. Carroll Wilson explained the role of 
the Division of Research as a staff rather than a line operating 
division. In the ensuing discussion it was agreed that the Committee 
should advise the Commission on major policy and program determinations 
and on the selection of technical consultants. Among the subjects 
suggested by individual members of the GAC for future consideration and 
advice by the Committee were the desirability of concentrating on the 
immediate construction of a reactor for the production of electric power; 
a re-examination of the raw materials situation with emphasis on new 
techniques for the discovery of sources of materials and on the more 
efficient processing of such materials; the proper relationship of the 
development and production of atomic weapons to other research and 
production programs; the recovery of certain potentially valuable 
elements now lost in the production of fissionable material (which I 
suggested) and more effort on studies relating to the use of thorium as 
fissionable material; the proper balance between freedom in research 
laboratories to explore the boundaries of scientific knowledge and 
positive direction by the Commission to research work which has reached a 
concrete stage; the conservation of uranium through re-examination of 
current means of production of fissionable material at Hanford and Oak 
Ridge; and the desirability of continuing the wartime emphasis on the 
engineering aspects of the development of new materials for use in 
reactors and other processes. 

After lunch (12:30 to 1 :30 p.m.), the Committee considered candidates 
for the position of Director of Research. There was a discussion about 
the General Electric laboratory at Schenectady (set in an industrial 
framework) and Brookhaven (academic personnel). Advisory committees were 
also discussed. I then talked about administrative problems: (1) delay 
in the publication of the Manhattan Project1s technical series; (2) 
difficulties involved with the employment of students as part-time 
employees; (3) the unfortunate necessity for all employees to be cleared 
by the FBI; (4) problems with publications because of policies of the 
Patent Office of the Manhattan District; and (5) problems with admittance 
passes. The session adjourned at 5:30 p.m. 

1 am staying at the Hotel Statler (16th and K Streets) during this 
meeting. 

Saturday, January 4, 1947 

In Washington. The GAC meeting reconvened at 9:30 a.m. The 
following "resolution (Conant moved and Fermi seconded) was adopted: the 
Chairman of the GAC (Oppenheimer), with the help of subcommittees and 
staff of the Commission, will report on existing status of and future 
plans for (a) research and development, (b) materials, and (c) 
production. There was a general discussion on the conduct and mechanics 
of the activities of the Committee, meeting dates, etc. The following 
names were suggested for the position of Director of Research: Philip 
Morrison, Louis A. Turner, John A. Wheeler, Norman Hilberry, J. R. 
Zacharias, L. R. Hafstad, J. B. Fisk, M. Z. Fineman, Charles L. 
Critchfield, Norman F. Ramsey, Frederick Seitz, Jr., and William A. 
Fowler. A subcommitLee of Fermi, Rabi, Smith, Seaborg, DuBridge, and the 
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Chairman ex -officio, was appointed to recommend to the Commission names 
for the position. 

The following advisory panel was recommended to consult with the 
Commission on the selection of a Director of Engineering: Warren K. 
Lewis, Earl P. Stevenson, P. C. Keith, Thomas H. Chil t on, and Hood 
Worthington. Then a subcommittee consisting of Smith, Seaborg , and 
Worthington was appointed to suggest to the GAC names for members of a 
subcommittee on Geology and Mining. The meeting adjourned at 12 noon. 

I called Helen in Los Angeles to check on how things are with her and 
Pete and to tell her a bit about the meetings I have been attending. 
Naturally, I complained about UCLA's ignominious loss to t he University 
of Illinois in the Rose Bowl game . 

Sunday, January 5, 1947 

I arrived in Chicago on the "Capitol Limited." I called Joe Katz and 
made arrangements to meet him at the New Chern Building on the University 
of Chicago campus. We then spent some time working on the PPR papers. 

Later in the day I caught the "City of San Francisco" bound for 
Berkeley. 

[In Berkeley, Burris Cunningham is scheduled to go to Clinton 
Laboratories for a visit while in Los Angeles Helen took pictures of 
Peter and his maternal grandmother . ] 

Peter and Helen's mother , 
Mrs. Iva Griggs, 1637 S. Van Ness 
Ave., Los Angeles, January 5, 1947 
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Monday, January 6, 1941 

Enroute to Berkeley. Part of my trip was spent working on the draft 
of my article, "Artificial Radioactivity," for the Encyclopaedia 
Britannica. Helen and Peter are scheduled to return home from Los 
Angeles by train today. [In Washington, Oppenheimer's bri~f report 
(attached) on the 1st Meeting of the GAC was sent to Carroll Wilson.] 

Tuesday, January 1, 1941 

Helen and Peter met me when I arrived in Berkeley (Berkeley Southern 
Pacific Station) this morning. I was especially pleased to see that Pete 
recognized me. I then went to the laboratory and spent some time talking 
with Perlman and looking over my mail. 

Amos Newton's report to the Eastman Kodak Company of the Berkeley 
chemistry group's research program for the period November 1 to December 
1,1946, has been issued. Newton covered the bombardments on the 
184-inch cyclotron, the neutron beam distribution from the 184-inch 
cyclotron, excitation curves for alpha particle and deuteron reactions, 
particle plate studies, and organic compounds of C14. 

I read a letter from Ray Stoughton, in which he said that he and Kurt 
Kraus are disappointed that I probably will not be able to come to 
Clinton Laboratories to give the lectures. He said they would like me to 
come any time to be scheduled as an extra speaker. Stoughton also 
mentioned that they have a committee (George Boyd, Kay Way, Harold C. 
Schweinler, Paul W. Levy, William H Sullivan, and Stoughton) collecting 
new nuclear data and issuing it as monthly memos. He asked about 
including our results mentioned in the minutes of our meetings. 

Wednesday, January 8, 1941 

I received and read the reV1Slons to my Princeton talk that Charles 
Coryell made. Charles congratulated me on my appointment to the GAC. 

Then I talked with some of the fellows in the labs about the research~ 

Thursday, January 9, 1941 

The Chemistry 123 lecture was given in Room 219, Gilman Hall at 10:10 
a.m. Before going up to the hill, I talked with Geoffrey Wilkinson about 
his research, which seems to be progressing well. 

I read a memorandum from Perlman to E. O. Lawrence about the 
chemistry program. Iz sent a copy of the outline I prepared in April 
1946 while I was still in Chicago and said that all of the items except 
No. 13 (Isotope Separation by Solvent Extraction) concern work that is 
either active or anticipated in the foreseeable future. Perlman said the 
problem in No. 13 is worth pursuing but we do not anticipate any work on 
this soon. Perlman mentioned that the work on No. 10 (Identification of 
Reactions and Products Obtained as the Result of Use of New Acceleration 
Machines) has assumed a more important part of our program than 
anticipated when the program was drawn up. The topics listed are: 1. 
Nuclear Properties of Transuranium Elements; 2. Chemistry of Americium; 
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January 6, 1947 

1m!ORAl.'Dtn! FOR CARROLL L. iirLSON 

At its first meeting the General Advisory Caumittee to 
the Atomic brgy Camniss~on took the follolVine decisions: 

1. That the comprehensive report on the state of the V 
AtOllic Energr projects be prepared for the Conmittee on the basis 
of information provided by the Camnission; 

2. That the Advisory Committee obtain the services of a 
qualified physicist as its secretary. A panel or the Committee 
reCOI:lIDended Philip Korlt, John Wheeler am John ~anley in that order 
as suitable candidates for secretary. 

Since the initial am essential 1k)rk· of preparing the report 
must necessarily .t'allwith the Commission itseU and since any of the 
proposed secretaries would be satis.t'actory to the Committee, and to 
its chairman, I should like t.o leave with you both the matt.er or 
preparins material for the report am of obtaining the services of a 
satisfactory secretary who might well assist you in the colle etion 
of information as one 01' his first duties. 

Dr. J •. Robert C\:>penheilner 

.. ' :' .... 

326 Ut"; ATC:\;lC ENERGY 
-- .. -._ ...... _. J~Jll\l~·,Jj·..;~J~i\'_ .... _ .. _____ . 

SECRETARIAT ! 
-.0 .. --." __ . _____ . ___ : 

!~':" .. ·tI2-~-....... -.. --.... _----! 
t' .~._ ·~.·.-.~.I\.C_ .. _ --. -"-----'-. I " ........ '- ............ __ . __ .J 
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3. Chemistry of Curium; 4. Search for Transcurium Elements; 5. 
Chemistry of Plutonium; 6. Chemistry of Neptunium; 7. Chemistry of 
Protactinium; 8. Spectroscopic Investigations; 9. Nuclear Investigation 
in Region of Atomic Number 80-85; 10. Identification of Reactions and 
Products Obtained as the Result of Use of New Acceleration Machines; 11. 
Search for Transuranium Elements in Nature; 12. Basic Chemistry of the 
Rare Earth Elements; 13. Isotope Separation by Solvent Extraction; 14. 
Special Separations. 

At 4:15 p.m. I went to the meeting of the Seaborg and Connick groups 
in Gilman Hall. I also attended the Research Conference meeting in Room 
102, Gilman Hall at 7:30 p.m. 

Friday, January 10, 1947 

After taking care of some administrative work, t looked at my 
accumulated mail. 

I read a copy of a memorandum from Kenneth Priestley to Captain W. J. 
Lee. The document relates primarily to pass mechanics for employees I 

admission to Building 4. 

Herbert A. Young at the Davis campus has a program in progress to 
study the properties of the halides and volatile compounds of chromium, 
molybdenum, and tungsten. In order that the Atomic Energy Commission 
support and receive reports on this work, Professor Latimer has made 
arrangements with me to coordinate Young's program with ours. Today I 
read two memo~ from Don~ld Cooksey, describing the arrangements, to 
Russell Ball in the Area Engineer's Office and to Herb Young 'at UC, Davis. 

Dean Latimer also made arrangements for me to talk with two graduate 
students who want to' do their graduate research with us in nuclear 
chemistry: Harry G. Hicks and Kenneth Street, Jr. Both men received 
their B.S. degrees from Berkeley in 1943 before entering the armed 
services. After discussing various possibilities for research, I 
explained about the necessity for a clearance before they can work on the 
hill, arranged for them to fill out PSQ1s with George Everson, and then 
introduced them to Geoffrey Wilkinson, with whom they can begin their 
research without a clearance. Hicks has been doing well in Chem 123 this 
semester, and Street will take the course this coming spring semester. 
Wi.lkinson is presently investigating the products from the deuteron 
bombardment of platinum and iridium at the 60-inch cyclotron. 

Saturday, January 11. 1947 

I read and talked with Iz--since we share a cramped office, we can 
easily consult with each other on administrative and research matters. I 
then made my usual tour of the laboratories. 

In the afternoon I played golf with Bill Dauben and Professor G. 
Ernest Gibson at Mira Vista (WD-115, GEG-109, GTS-112). 

Sunday. January 12. 1947 

I played with Peter and then worked for a number of hours on 
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"Artificial Radioactivity" for the Encyclopaedia Britannica. 

In the afternoon Dorr and Louise Etzler visited Helen, Peter, 
Jeanette, and me. 

Monday. January 13. 1947 

I checked on the research before looking at the mail that arrived 
this morning. 

Recently I replied to a letter from K. K. Darrow, who asked for a 
speaker to talk on the uses of radioactive oxygen isotopes at a meeting 
of the American Philosophical Society. In my reply I suggested a talk on 
the use of separated oxygen isotopes might be more significant (because 
of the short half~life of 015 ) and asked Darrow whether the speaker's 
expenses would be paid. In a response that I read today, Darrow agreed 
with my suggestion for that topic and said he would ask L. P. Eisenhart, 
by carbo~ of his letter, about the travelling expenses. 

V. Deulofeu (Argentina) thanked me for the copy of my Harrison Howe 
Lecture, which I sent him with permission to translate it for his 
journal, Ciencia e Investigacion. He explained that it is their p~licy 
not to publish papers that have already appeared in other journals; 
however, he has made a long review of it that will be published under the 
heading, "Recent Research." 

I received another copy of Fortnight from O. D. Keep, Editor and 
Publisher. 

Dr. Earl R. Miller (our health safety officer) sent a memo to Ernest 
Lawrence, with a carbon to me, describing changes needed in our 
inadequate hood system in Building 4. 

Tuesday, January 14, 1947 

Present at this morning's meeting were Asprey, Beaufait, Blaede1, 
Covey, Eyring, Garden, Ghiorso, Goeckermann, Huffman, James, La Chape11e, 
Lilly, Magnusson, Morgan, Newton, O'Connor, Perlman, Reynolds, Robinson, 
Seaborg, Searls, S. Thompson, Wheelock, and Werner. Garden announced 
that the health group has submitted a set of rules about labeling and 
storage of active materials to Lawrence. Miss Searls, a new member of 
Nelson Garden's radiation protection group, is concerned about the 
amounts of active materials left exposed in the laboratories. This, it 
was decided, is because the building is not finished. 

Reynolds discussed his method of sintering uranium oxide-molybdenum 
layers, under consideration for use as fuel elements in Lawrence's power 
pile. I told the group that the present status of a pile at Berkeley is 
unknown, and I doubt that one will be built here. 

Blaedel talked about Westrum's unsuccessful attempt, during his 
recent visit, to measure the melting point of americium. He also told 
about Westrum's thoughts on producing protactinium metal. 

Morgan described two bombardments of PU 239 with 20 Mev deuterons in 
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order to find short-lived and characterize activities. Tentatively, the 
assignments are Am240 for the 50-hour activity and Am 239 for the 12-hour 
activity. He also looked for neptunium activities in these bombardments. 

Goeckermann then talked about his bombardment of antimony with 200 
Mev deuterons; his interpretation has just begun. Finally, Perlman 
reported on a lead bombardment with 200 Mev deuterons; a 2-minute alpha 
activity was found in original target material and a 9-minute, a 
21-minute, and very little of a 90-minute alpha activity in the bismuth 
fraction. On bombardment with 100 Mev deuterons, there was none of the 
2-minute activity and only a small amount of the 9-minute activity, 

* * * * * 
At 10:10 a.m. I gave the Chern 123 lecture. 

Back on the hill I answered a letter I received yesterday from Lewis 
L. Strauss of the AEC, who said that he wanted to ask me the significance 
of my recommendation that a serious attempt be made to recover presently 
wasted protactinium, ionium, americium, and neptunium from reprocessing 
wastes from plutonium production reactors. I said I shall talk with him 
after the next [GAC] meeting because I believe it is important to recover 
these and there is already a great deal of experimental background in 
recovery methods existing within the atomic energy laboratories. 

In a note to Marian Reames in David Lilienthal's office, I said that 
I have asked, through Mr. Trowbridge, that their office help me obtain 
reservations for the trip to and from Washington next month. I explained 
that I have learned that a colleague [Albert Ghiorso] will be returning 
from Chicago to Berkeley about the time I will be returning; I asked that 
she try to get a bedroom for both of us on the "City of San Francisco" on 
February 4 so that we can travel together. 

I mailed Professor Cyril S. Smith a list of 36 members of the 
National Academy of Sciences who are in the geology branch. This is in 
connection with our assignment from the GAC to suggest members for a 
subcommittee on Geology and Mining. I also explained that I have not yet 
talked with Professor Adolf Pabst here about the men. 

I wrote to J. B. Work that the meeting of the General Electric 
Consultants Committee at Hanford has been postponed until February 26 and 
21, and therefore I cannot give the talk I promised on January 20. I 
suggested the night of February 26 if it does not conflict with the as 
yet unscheduled agenda for the meeting. 

In the late af~ernoon I went to the meeting of the Connick-Seaborg 
groups, and in the evening I attended the Research Conference. 

Wednesday, January 15, 1941 

After taking care of some administrative matters, I looked over the 
mail. 

Alexander Silverman (University of Pittsburgh) enclosed with a letter 
dated January 10, a reprint of his article on the early history of 
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radioactivity in America. 

I received a January 10 letter from C. G. Suits (General Electric). 
Suits has received approval from the District for a consulting contract 
for me that will make it possible for them to reimburse me; he will 
forward it when it is prepared. 

Earl R. Miller asked me, in a memo I received yesterday, for the 
names of people working with more than ten micrograms of plutonium. 
saying they plan to have the urine of these people examined in order to 
determined whether they have inhaled or gotten some of the material into 
their bodies. In my reply today I said. 

Before submitting a list of persons who should be considered for 
this, I wish to call to your attention the fact that the general 
problem of safeguarding a9a;nst all dangerous alpha emitters is the 
more pertinent consideration. For some of these. such as americium 
and curium. no methods of urinalysis exist at present as far as I 
know. Of course steps should be taken to remedy this situation, and 
I hope to discuss this matter with you in the near future. 

Thursday. January 16. 1941 

I went over my lecture notes for Chem 123 and then gave the lecture 
at 10:10 a.m. in Room 219, Gilman Hall. Today's lecture included a 
discussion of the Szilard-Chalmers reaction. I also reminded the class 
of next Tuesday's midterm examination. 

After checking in th~ Depa~tment office, I went to the hill and 
worked on my talk to Alpha Chi Sigma for tomorrow night. 

Friday. January 17. 1941 

This morning I talked with some of the fellows and then answered some 
of my mail. 

In response to a letter. dated December 16. from Alice V. Neil 
(Librarian. Research Laboratory, General Electric Company). I explained 
that our supply of the reprints of the article. "Artificial 
Radioactivity." has been long exhausted. However. I mailed her a copy of 
a rather crude reissue of the article. I also lent her my original 
reprint in case the Nucleonics Project of the company desires to 
reproduce the article in quantity. 

Another reply went to Beryl Gilman (Technical and Scientific 
Division. United Office and Professional Workers of America. New York). 
who asked me on December 20 to serve as a member of the Board of 
Contributing Editors. I explained that I must decline because of my 
extremely heavy schedule. 

In reply to~another note from Neil Gordon (January 8th). I verified 
that I shall send the manuscript by March 10. 

R. C. Gibbs wired. asking me to attend a National Research Council 
Advisory Conference on Nuclear Science in New York on January 29. I 
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replied by night letter, "AM INTERESTED IN PLANNED ADVISORY CONFERENCE 
BUT VERY PROBABLY CANNOT Al"TEND THIS TIME. I CAN LEARN RESULTS FROM 
MCMILLAN IF HE ATlENDS. OTHERWISE SHOULD I ASK GHIORSO OF OUR LABORATORY 
TO SIT IN FOR ME. HE WILL BE IN NEW YORK TO ATTEND MEEliNG OF COMMI1IEE 
ON RADIOACTIVITY AT THAT TIME". 

W. H Sullivan sent a request for aid with his hexagonal chart--one or 
two reprints of all pertinent work in the field from me and my colleagues 
and corrections which we have entered in the presently revised "Table of 
Nuclei." Sullivan also asked for verification of all the private 
communications. In my reply I suggested that he asked for a slightly 
infinite amount of help. I told him that I have made arrangements for 
the reprints to be sent, that 1 shall send him a copy of the private 
communications for him to check, and suggested that he obtain the 
corrections from a copy of our table that will be sent to Kohman. 

I wrote a brief note to Darrell Osborne, who will visit our 
laboratory at the end of next week, to suggest that he airmail his V-2 
form to W. S. Bigelow (Rad Lab Personnel Department) since the 
administrative offices are not open on Saturday morning when he plans to 
arrive. 

John G. Conway, the spectroscopist from the University of Pittsburgh 
whom we have located, began work today with our group at a salary of $320 
per month. 

John Conway 

This evening Helen and 1 attended the dinner meeting of the San 
Francisco Professional Chapter of Alpha Chi Sigma at the Claremont 
Hotel. I gave the after-dinner talk on the subject, "Atomic Energy." 
Later Helen and I danced in the Garden Room along with the DorrEtzlers 
and the Richard Faulls. 

Saturday, January 18, 1947 

In today's mail I received two copies of the sketch of me that 
appeared on the cover of the December 10th issue of ~~emica~nd 
"~JlgineeriJ1g_.~~~~. Jim Crowe asked that I keep one and autograph the 
other for their collection. 

Iz and I spent some time preparing a midterm for the Chemistry 123 
class. 

When I got home, Helen reported that Jo Owen had lunch at our home 
with her. 
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Sunday. January 19. 1947 

As I seem to be doing every Sunday. I worked on my article, 
"Artificial Radioactivity," for the Encyclopaedia Britannica. 

Later, in the afternoon Helen and I went to the Hildebrands' home 
(500 Coventry Road, Kensington) for tea while Jeanette babysat with Peter. 

M9nday, January 20, 1947 

Much of my morning was spent on my correspondence. I answered a 
couple of letters (January 2 and 5) from Luther Arnold, a Metallurgical 
Laboratory colleague, who is now working for the Arthur D. Little Company 
in Boston. Arnold is dissatisfied with the opportunities there and asked 
about Tracerlab, Inc. In my reply I said that I believe that there is a 
great future for the use of tracers in industrial research but I doubt 
that someone in this business can eventually afford to operate a small 
pile for the manufacture of tracers (as he suggested). I said that I 
believe instruments put out by Tracerlab, Inc., compare favorably with 
instruments put out by other companies. I also suggested that Arnold 
visit us and talk things over with the gang out here. 

In a reply to a letter from Edgar S. Gordon (University of 
Wisconsin), who wrote to ask me to participate in a symposium on the use 
of isotopes in biological research in Madison next September, I accepted 
but stated that, because of commitments, it would be safer not to 
schedule my paper for September 10th, the first day of the symposium. 

I answered a letter from Miss Edith Mitchell (Harris and Ewing 
Photographers, Washington), saying that I shall plan to come in for a 
sitting on one of my future visits to Washington. 

Charles P. Smyth, in a letter dated January 13, asked that I stop in 
Princeton on one of my trips East and give a lecture to the Chemistry 
Department. In today's reply I explained that I shall be near Princeton 
in March and could speak on the afternoon of March 27 or possibly in the 
early evening. 

I wrote to A. N. Stevens (Lilly Research Laboratories) to explain 
that I cannot speak at the student meeting of the Indiana Section of the 
American Chemical Society on April 25 and 26 because of teaching 
commitments here. However, I added, that I could talk on Friday, April 
18, after the Atlantic City meeting which is being held during the week 
of April 14, but this would probably do them no good. 

In reply to a letter from Ray Stoughton that I received last month, I 
said that I checked with Joe Hamilton who told me that the helium ions 
produced in the 60-inch cyclotron are probably closer to 40 Mev than to 
44 Mev; however, there is some uncertainty. I also asked Ray, who 
receives copies of the minutes of our research group, not to quote 
results from the minutes. 

Another letter went to Hazel W. Severy (Santa Barbara College) who 
asked on December 12th for an appraisal of Walter J. Blaedel. I said, 
"My opinion of him is very high both as a scientist and as a potential 
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teacher. He is one of the key members of our laboratory here, and we 
shall be disappointed if it turns out that we must lose him." 

I answered a letter, dated November 15, from Leslie G. Cook. I asked 
him for a copy of their two, now declassified, reports on the 4n + 1 
series and said that I shall be glad to help whenever I can with respect 
to their publications as he requested. In addition, I thanked Les for 
the invitation to visit next spring although I do not know whether we 
shall be able to do so. 

A note went to Fred Albaugh, asking for the full name and address of 
Farkas, whom I want to recommend to Karl Darrow as a speaker on stable 
oxygen isotopes. I noted that I received a telegram from Vance Cooper, 
and I wonder whether the visit of the General Electric representatives 
has been postponed indefinitely. I said, "Unfortunately the meeting of 
our Consultants Committee in Hanford has been postponed until February 26 
and 27 so that I am not certain whether I should try to do anything about 
this matter before that time." 

I also replied to a query from Henry B. Hass that was directed .to the 
members of the Committee on Foreign Compendia of the ACS. I said that I 
think it would be a good idea for our Committee to meet with Professor G. 
Malcolm Dyson and the Nomenclature Committee of the Organic Division. 

Tuesday. January 21.1947 

Our Chemistry 123 class had its third midterm this morning. 

Back on the hill I took care of some correspondence: In response to 
a letter of December 21, requesting an evaluation of Leonard I. Katzin, 
today I wrote to Dr. M. Burneice Larson (The Medical Bureau, Palmolive 
Building, Chicago). I described Katzin's background, education, and 
personality. 

On January 7 George Watt wrote about his frustrating attempts to 
obtain a copy of the Kohman-Jaffey "Counting Manual." Watt also asked if 
I am in a position to learn whether General Electric would be interested 
in supporting some of the work he wants to do at the University of Texas 
since he has, so far, been unable to get support from the Manhattan 
District. In my reply today I said that I shall try to feel out Guy 
Suits or Zay Jeffries at the next meeting of the General Electric 
Nucleonics Consultants Committee about the possibility of supporting his 
work. I suggested that it might be better to contact Carroll Wilson when 
the Atomic Energy Commission gets underway. I added that we are sorry 
that he succeeded in leading Roy Thompson astray (Thompson is returning 
to Texas) after he obtained such a good start here. 

I returned a questionnaire about Melvin Gerstein to H. L. Patterson 
(Fairchild Engine and Airplane Corporation, Oak Ridge). I wrote that, 
although I did not know him well, I remember him as a good scientist (in 
our group at the Metallurgical Laboratory) and would re-employ him if I 
were in a position where I needed a man of his type. 

A letter also went to Professor Paneth to ask if he could give me a 
reference (names and date only) to the original work on the applications 
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of radioactive tracers to chemical problems. I suggested the names of 
Hevesy and Paneth around 1910 or 1912, and I asked for his verification. 

To Willard Valentine, Editor of Science, I wrote that I see that he 
has decided to publish my paper, "Applications of Artificial Radioactive 
Tracers to Chemistry and Medicine," (Princeton address). I included a 
corrected copy of the manuscript with revisions to improve its accuracy. 

Another letter went to Lyle Jensen, whom I asked if he would be 
interested in an instructorship here this coming fall, noting that we are 
still interested in setting up an x-ray crystal structure program. 

I also wrote to John Lewellen to ask if he has corrected versions of 
his brochure of the Lewellen Club Productions' products since one of the 
men in administration here is interested in the possibility of using the 
products to educate the visitors. 

Another note went to L. H. James, in answer to a letter dated last 
August, in which I explained that we realize the difficulties in the 
pronunciation of americium (we use a soft "c") and curium (we pronounce 
as Uk") but the group concurred on these names. 

I wrote to Vance Cooper to ask about the postponement of the visit to 
Los Angeles of the General Electric interviewers. I said, "I am not 
quite sure whether to advise you to press for direct negotiations or to 
advise you to wait until after our Consultants' meeting. What do you 
think? Maybe the latter is still the best bet." 

Finally, a telegram arrived -today from R. C. Gibbs, asking that 
Ghiorso attend his Advisory Conference on Nuclear Science and suggesting 
that I discuss with Ghiorso the subject of the part chemistry can play in 
the NRC program. 

In the late afternoon I went down to the meeting of the 
Connick-Seaborg groups; I also attended the Research Conference at 7:30 
p.m. 

Wednesday. January 22. 1947 

Iz and I spent the morning grading the Chemistry 123 midterm exams. 

In today's mail was a copy of Darrell Osborne's letter to W. S. 
Bigelow, requesting that the passes for his visit this coming weekend be 
prepared in advance. 

I mailed to Truman Kohman the copy of the "Table of Isotopes" with 
the latest additions added to it. In addition, I thanked Truman for the 
chart of isotopes but said that some parts seem to be missing. 

In the afternoon Stan and I went to Tilden Park for 18 holes of golf 
(SGT-95, GTS-99). 

Thursday. January 23. 1947 

The Chemistry 123 lecture was given at 10:10 a.m. The midterms were 

-151-



returned and explained. This is the last session of the class. 

Back on the hill I read a copy of a letter from Ralph James to Art 
Jaffey. James explained that the reason he did not write up the 
experiment in which the half-life of PU 238 was determined by observing 
its growth from Cm242 was that the chemical yield of PU 238 was not known 
and the calculated value was thus subject to considerable error. James 
gave Jaffey the details of the calculation. 

In the late afternoon Helen and I went to the Lawrences' home (111 
Tamalpais Road) for a cocktail party in honor of Governor Earl Warren. 

Friday. January 24. 1947 

I received and noted Amos Newton's report covering the work of the 
Berkeley chemistry group for the period December 1 to December 31, 1946. 
Newton described the recent bombardments on the 184-inch cyclotron: 
lead, copper, tin, and antimony. He included a discussion of the type of 
convention to be employed for writing these nuclear reactions. Newton 
described our method for measuring the melting points of milligram 
amounts of metals melting below 10000 C. The melting point of 
neptunium metal was determined by this method to be 639-641°C. 
Finally Newton reported on the nuclear particle plate program. 

Iz and I both received copies of a "Table of Non-Fission Product 
Nuclei" from W. H Sullivan. Sullivan included an explanatory letter and 
asked for corrections and/or additions by the fifth of February. 

I read a letter from Carroll Wilson, who stated that they have 
obtained the reservations I requested for the February GAC meeting trip. 
Wilson suggested that, in the future if I desire, I can make travel 
arrangements through their Berkeley office. Wilson also included some 
details about compensation and payment of expenses for members of the 
GAC; we will receive the $50 per day compensation for days spent in 
travel, as well as days spent at the meetings and for days we spend on 
GAC business at any other time. 

Saturday. January 25. 1947 

After spending the morning at the laboratory where Iz and I prepared 
a final examination for the Chem 123 class, Iz, Stan Thompson, Tom 
Morgan, and I had lunch at Larry Blake's on Telegraph Avenue and then 
went to Mira Vista Country Club for 18 holes of golf (SGT-93, GTS-lll, 
IP-103, LOM-115). In match play, with two points per hole (low ball and 
low total), Stan and I beat Iz and Tom, 7 and 4. 

Darrell Osborne spent the evening at our Washington Street home with 
Helen, Jeanette and me. 

Sunday. January 26. 1947 

I was amused by Peter for a while and then again worked on my 
Britannica article. 

Melvin and Genevieve Calvin visited during the afternoon, and Darrell 
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Osborne had dinner with us. 

Monday, January 27, 1947 

I checked on the research before taking care of some of my mail. 

I answered a December 18 letter from W. R. Kanne of General Electric 
in Schenectady, who asked for my criticism of an experiment that they 
plan to do. In my reply I explained that the delay was caused by the 
letter arriving at my Chemistry Department office during my absence and 
then being put away. I said that, in the future, it will be safer.to use 
my Radiation Laboratory address. I then discussed the experiment, which 
involves the measurement· of the neutron capture cross section of PU 239 , 

which 1 explained was feasible but difficult. I suggested an alternative 
type of experiment and· said that I shall discuss it with him on my next 
visit to Schenectady. 

Earlier this month Nell A. Parkinson (C & E News) wrote and asked me 
to review Cosmic Radiation, edited by Werner Heisenberg (Second 
Edition). I agreed, and today I mailed to her my review. I said in 
part, "This is undoubtedly the best book on cosmic rays which is 
available at the present time." I also reported, "Although in the main 
this is a review work, it contains some results which have not been 
published elsewhere. In particular, there are the theoretical 
investigations of Moliere on the large showers, the calculations of 
F1Ugge on the neutron distribution in the atmosphere and some work of 
Heisenberg on a simplified cascade theory, which fall into this category." 

John Willard sent me a letter that the University of Wisconsin 
received from a Bert Brock in San Francisco, requesting an analysis of 
some radioactive substance he has found. Willard suggested that I might 
want one of our men to talk with Brock. 

I also read a letter from W. H Sullivan who enclosed a declassified 
letter to Professor M. L. Pool (Ohio State) about the radioisotopes of 
rhodium. Sullivan explained that the letter was sent in order to bring 
to the attention of persons working in the field of artificial 
radioactivity, information so that unnecessary duplication of effort can 
be avoided. 

A letter arrived from Carroll Wilson who explained that, in 
preparation for the February 2 meeting of the GAC, a report from a 
meeting of Laboratory Directors (January 16, 17, and 18) is being sent to 
me, part from A. V. Peterson of Oak Ridge and part from N. E. Bradbury of 
Los Alamos. The information in the report will serve as a basis for 
considerations of Research and Development activities of the Commission. 
Today I received the part of the report from A. V. Peterson. 

I wired R. C. Gibbs stating, "Ghiorso will attend advisory conference 
for McMillan and me." 

Tuesday, January 28, 1947 

Present at today's meeting of our group were: Asprey, Beaufait, 
B1aedel, Bockhop, Bradley, Conway, Covey, Cunningham, Garden, Hopkins, 
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Howland, Huffman, James, La Chapelle, Lilly, Miller, Morgan, Newton, 
O'Brien, O'Connor, Osborne, Perlman, Prescott, Reynolds, Seaborg, 
Stewart, Templeton, and Wheelock. Cunningham reported on the work of 
Miller, Hopkins, and Cunningham on the bombardment of arsenic with 200 
Mev deuterons. The following elements were separated with added 
carrier: selenium, arsenic, germanium, gallium, zinc, copper, nickel, 
cobalt, iron, and manganese with about 70% of the gross Geiger activity 
in the gallium, about 10% in the selenium, and about 10% in the germanium 
fraction. 

Perlman reported that the bombardment of bismuth with 200 Mev 
deuterons apparently results in the following reaction: 
Bi209(d,p-)At211. Templeton said that the At211 was easy to ioentify 
because of its distinctive decay properties. They have ruled out the 
formation of At211 by deuteron bombardment of heavy element impurities in 
the bismuth, and they think it is unlikely that the At211 was formed by 
some helium ions present in the cyclotron. I suggested other 
opportunities with materials with which we are working that may allow us 
to observe d,p-' and a,p- reactions. 

Blaedel talked about his attempts to produce protactinium metal. 
Then, John Conway announced that a Baird spectrograph is being set up in 
the Chemistry Building (on campus) and should be working in about two 
weeks. I added that McCullough will be set up in Gilman Hall in a few 
weeks with an x-ray spectrograph and will be here all of the coming 
semester. Garden talked about the planned "hot" lab next door to Bldg. 4 
with 6-inch lead walls and the new periscope he has designed. 

* * * * * 
On the hill I replied to a note from K. H. Kingdon (General Electric, 

Schenectady) to inform him that I plan to attend the next meeting of the 
Consultants for the General Electric Nucleonics Project at Hanford on 
February 25 and 26. I then wrote to J. B. Work to explain that the dates 
of the meeting have been changed to February 25 and 26 and that it would 
be safer to schedule my talk for the evening of February 25. 

Another note went to Mel Silverman (Lewellen Club Productions). I 
informed him that element 43 now has the name technetium, symbol Tc; 
element 85 has the name astatine, symbol At; and element 87 has the name 
francium, symbol Fa. These elements, I said, should be listed on his 
table with these names and symbols. 

This morning Helen had an appointment with Dr. Borson, who confirmed 
Helen's speculation that she is pregnant. 

Wednesday. January 29. 1947 

I checked on the research and then took care of some correspondence. 

I replied to a January 23 request from George D. Lobingier of 
Westinghouse Electric Corporation for an appraisal of Leon O. Morgan. I 
said, "I rate Morgan as a first-rate scientist. He has a quite good 
understanding of inorganic and nuclear chemistry as well as·a good 
experimental ability in these fields ..... He is an industrious research 
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man and is always willing to do his part or more than his part in any 
cooperative undertaking in the laboratory." 

A similar letter about Paul O·Connor also went to Lobingier. I said, 
"I rate O·Connor as a very good scientist. He has a quite good 
understanding of inorganic and nuclear chemistry as well as good 
experimental ability in these fields. . .. He is an unusually industrious 
person and is very stable in his analysis and his approach to his 
problems. I feel that he has a very pleasant personality and that he 
will always get along well with his associates." 

I mailed my comments on Sullivan·s IITab1e of Non-Fission Product 
Nuclei" to him, including a few new references and some information on 
work of Burton Moyer and co-workers. here that contradicts some of the 
Clinton work. Finally, I mentioned that I shall be in Chicago on 
February 1 and 4 en route to and from Washington. 

Today·s mail brought a thank-you note from Ray Stoughton for the 
information I sent him recently on the alpha-particle energy he 
requested. Ray explained that the recent data quoted (by their 
radioisotope compilation group) as private communication from G. T: 
Seaborg came from me via Sullivan and not from the minutes of our 
meetings. 

Another letter arrived from Luther Arnold. Arnold said that the 
T~acer1ab proposition has been laid aside because Tracer1ab·s financial 
backers have advised caution on venturing into the radioisotope 
production aspect of the field. Arnold also said he-is now considering 
some chances to go into small enterprises as he has decided that there 
are monetary as well as personal advantages in working for oneself or in 
a very small company even though there are greater risks. 

I received notification from Frank W. Test that patent application 
S-3155, "Basic Peroxide Precipitation Method of Separating Plutonium from 
Contaminants,1I by Glenn T. Seaborg and Isadore Perlman was filed on 
November 26, 1946. 

The January 4, 1947, issue of Nature contains two articles of 
particular interest. One, by D. R. Corson, K. R. Mackenzie, and E. 
Segre, refers to their discovery of element 85 and suggests the name 
astatine, symbol At. The other, by C. Perrier and E. Segre, refers to 
their discovery of element.43 and sUggests the name technetium, symbol 
Tc. 

Thursday, January 30, 1947 

The following final examination for Chemistry 123 was given·to the 
class today: 
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Final E:.wminatlon 
Chemistry 123 

January SO. 1947 

Masses: 1.0090 
1.0081 
4.00:33 
7.0181 

1. 

AnaVler the following in a word, a f'e\\' Vlords, or e. ~hort sentence: 

(6 pts. '- Ca) What two properties of a carrier does one consider 
in selecting a carrier to specific~lly co-prec1p:tate 
tracer amounts of another elenlEnt? 

(2 pts.i (b) What is the principal chenlical property causing radio-. 
colloid formetion? 

(2 pta.) (c) It is well .knO'lIn that if bariU.l:l sulfate is p;:'ecipitaterl 
trom a solution of potassium nitrste, some of tho potassiu~ 
nitrate is carried. What is t1:a pl'obs.ble meohan13lll for 
carrying? 

(2 pts.) (d) Zirconium activity is much mo~e poorly carried rro~ 
solution with a variety of oarrying agents if hydro
fluoric acid is present. Exple.in. 

(6 pta.) (e) What are three desirable nuclear prope~ties for 
givine a mllximum amO'.mt. of useful activity for tracel' 
work if the activity is prepared by the nt"rGact~on? 
(Consider both target and prodt'.ct nuclei. J 

(2 pts.) (1') Why would one expe·ct no nucle:).r r~act:i.on3 if u....,~.n..,.1;r 
1s bonbarded \71th 8 Mev heUum ion3? 

(2 ·pts.) (.g) Why is it possiblEl to count alph:;.-particles in the 
preaence of cotl.sici.erable numbel's of beta-part icl()z in s. 
suitably designed counter? 

(2 pts.) (h) A beto.-particla and an X-nlJ :l]9.Y he.v6 thf2 S2:',1e pOl';~
trab1l1ty thrO\'bh lead. Hot; ceJUld they bG d13',;1'1.[uh'hc0 
by absorotlon !!:ethods? 

(4 ph.) (1) Yj'bat t:rpe of Dcoelerator l;houlc1 firct p~'cdu~c: 
(1) 1000 hv protons? (2:: lCC'O r·;e·; X.r~:i's';' 

(Z pte.) (j) V,'ha'c sr.eclf1c reeult of the fiss~.o:.'l P·;'.:>C<'3S e"c,:mlr~:,r 
fo:, most of the hea':; gene;:oatecl in 3 p::lc~' 

2. 

(15 pt s ) ~~;7~·~&.~~ ~r~~ )~~ ~~t~:~:;1~~~ 1~;~) TI~ ::~: ;~~~:~.;~; ,,;,,\~:~,,~:c';~;:' 
to L:.~."s b~~ ::t.~ co:;:plct~' doc!).;: Ci.',C :-::So~~o~::·.~[.',,~·_ .:.';' 
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Final Lx~ination 
Chemistry 123 Page ::; 

(10 pts) 

(15 pta) 

D157 () , 
2,250,000-year Np c What is the alpha d:l sinte-
gration rate of this mnmmt of Hp2G 7y (Credit: (a) 3. 
(b) 6, (c) 6.) 

3 • ., 
For eLi give or calculate the following: 

Nass number 
Mass 
Hass defect 
Packing fraction 
Binding energy 

4. 
eg 

Calculate the woight of .eTo whieh is formed as the 
result of the irradiation of one ktlograrn of r~tural 
uranium with slow neutrons at en average flux of 101G . 
Deutrons/cnm/sec for a period of 100 days. The following 
literature valuos may be used: slow neutron fission 
oross-section for natural uranium. 3 x lO-~. ems, fission 
yield and half-life of Tee", 6.2% and 4 x 10° yr •• 
respectively. 

5. 

The aliment with atomic number Z haa only the one stable 
isotope, Z • 

(12 pts) 

(3 pts) 

(lOpts) 

(5 pts) 

(a) Liat four ways by whieh tl">e isotope (Z+l)A+l pre" 
Sumably could be made from ZA. (Vh.>iting the reactIons 
will be sufficient.) 

(b) What can you ssy S.b·~ut th0 nu;"!'!ber of noutrc:C1!l aL,d 
protons in the isotope Z· ? 

6. 

(a) Using the following ~ calo'llate the c.verage 
binding ener~y of noutron:) in thol'iura.Uppel' on01',g:v lin}~. 'c 
of UXl(Th20~J e.nd UXD{po.~a) oc:ts.-pnrticlEs, 0.3 and 2.~; 
Mev respeotS.vely (with no gamma-rays nccor.~~~~yins thf)3~ 
beta-particles); onerg:r 0::: UZo,: alrha-pr..l't~.ch'o> 4.7 !kv. 

(b) It should be noted that the ,;:.lu& obtain£a in 
part (a) is an s-verl!ge value rOI- t·".e isotopc;:. T:h<!(!o 1, Thn :- > 
Th3GII , anc Th~~6. Explain ho .... ; thE. in0.iv·:to.ual thr'(;s:101t'.:.:' 
for· the "'.n r<:l£lction 1:101ll(l dlf.:'cl' G10:15 tilCSG fc·~.:,:' 
isotopes. 
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Later I read a letter from Fred Albaugh, who in addition to giving me 
the information I requested about Bert Farkas, said he was confused about 
General Electric .. Fred enclosed a letter from Giddings, who suggested a 
visit to Schenectady (as opposed to an interview in Los Angeles), and 
said that the only way he could get to Schenectady would be to use his 
1947 vacation. He concluded by mentioning that he has bought some used 
golf clubs and two used bags [implying that he can equip me for a golf 
game with him]. 

Since I have not yet heard from L. P. Eisenhart about travelling 
expenses for the speaker for the American Philosophical Society, I wrote 
to Karl Darrow to suggest the name of Dr. Adalbert Farkas of Philadelphia 
(whose full name and address I just learned from Fred Albaugh) as an 
expert in the use of separated stable isotopes in research. I said that 
he may be the best man irrespective of geography. 

I also wrote a memo to Professor Leonard B. Loeb (UC Professor of 
Physics and chairman of the appointment committee) to say that I favor 
the appointment of Dr. Theodore Vermeulen to an associate professorship 
of chemical engineering, saying that Vermeulen is particularly valuable 
because he is a good physical chemist as well as a good chemical 
engineer. [Ted Vermeulen, who has a Ph.D. from UCLA and is presently 
working for the Shell Development Company in Emeryville, would be the key 
man in leading the program in Chemical Engineering in the Chemistry 
Department on campus and would be associated with us in the Radiation 
Laboratory.] 

Theodore Vermeulen 

A. N. Stevens of the Indiana Section of the ACS wrote, expressing 
regrets that I cannot speak to their meeting in April and suggesting 
that, since I will be in Cleveland in March, that I stop in Indianapolis 
before or after that engagement. In my answer today I said I can stop in 
Indianapolis on the evening of Thursday, March 20, and speak then to 
their section. 

At 5:30 p.m. I left Berkeley aboard the "City of San Francisco" bound 
for Washington. 

Friday. January 31. 1947 

En route to Chicago. Much of my trip was spent reading. 

[In Berkeley, Dag Dreher and son Jerry visited Helen and Peter during 
the afternoon.] 
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Saturday, February 1, 1947 

In Chicago. When I arrived in Chicago, I went out to the New 
Chemistry Building on the campus of the University of Chicago and talked 
with Winston Manning, Joe Katz, and ot~ers. Later I caught the "Capitol 
Limited" bound for Washington. 

[In Berkeley, Jo Owen visited Helen during the afternoon.] 

Sunday. February 2, 1947 

In Washington. My train arrived at 9 a.m., and I immediately went to 
the New War Department Building for the GAC meeting, which began a little 
before 10 a.m. In addition to the nine GAC members (J. Robert 
Oppenheimer, James B. Conant, Lee A. DuBridge, Hartley Rowe, Enrico 
Fermi, Glenn T. Seaborg, Hood Worthington, Cyril S. Smith, I. I. Rabi), 
three Commissioners (David E. Lilienthal, Robert F. Bacher, William W. 
Waymack), General Manager Carroll Wilson, James B. Fisk (Director of the 
Division of Research), Colonel James McCormack (Director of Military 
Application), John H. Manley (Secretary to the GAC), and Military Liaison 
Committee members (General Lewis H. Brereton, Rear Admiral William S. 
Parsons), along with the security officer Captain W. A. Blair and the 
stenographer Miss E. M. Dashiell were present. 

Chairman Oppenheimer explained that he asked Chairman Lilienthal to 
supply the committee with information about the nuclear weapons stockpile 
and the production rates. Manley, Blair, and Dashiell were not present 
while Bacher gave us this information. Oppenheimer then led us into a 
discussion on reports on research and development available to us, 
especially the so-called "Panel Report" (proposals for research and 
development in the field of atomic energy, dated September 28, 1945). He 
stated this covered the research and development from the'Manhattan 
District at the time the report was written. He summarized the situation 
reported as that no real exploration of new weapons has taken place. 
Referring to reactors, Oppenheimer said that linn's report (Report on 
Research and Development, February 1, 1947, Section 11-1) states that 
there has been essentially no new reactor built and no comprehensive 
reactor program organized. Oppenheimer suggested a recess (10:30 to 
11:30 a.m.) so that we could read the reports. 

When we reassembled, Oppenheimer asked for comments about the testing 
of atomic weapons; Admiral Parsons emphasized the need for testing the 
presently stockpile types since they have not been subject to any 
testing. Everyone agreed that some testing should be made. DuBridge 
stressed that thorough and adequate preparation is needed since testing 
is costly in terms of personnel, time, and money and will involve 
physical and political dangers. We also discussed some of the details of 
the weapons and concluded that work toward major increases in energy 
release was important. We adjourned at 12:30 p.m. 

lhe GAC reconvened at 1:30 p.m. in Executive Session, with Manley and 
the stenographer present, to discuss reactors. Oppenheimer summarized 
the need for reactor development as follows: to advance the 
international aspects of atomic energy through the demonstration of its 
peaceful utility, to affect public opinion in a similar fashion in this 
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country, and to provide sufficient fissionable material so that questions 
of allocation become relatively unimportant. The time scale of this 
effort, he said, should be to obtain some power in the order of a year or 
two and then an increased power program in five years. Fermi differed 
from this point of view, saying that nuclear weapons are more important 
at this time in view of the international situation and that our country 
should not risk loss of strength in the field of weapon production, 
development, and research. He stated that it is more important to make 
Los Alamos healthy again than to develop nuclear reactors. After some 
discussion, we generally agreed that weapons are a first priority. This 
then led to an examination of the Los Alamos situation: lack of strength 
in theoretical matters,.the quality of the present direction of the 
laboratory, the degree of achievement of the past year, the merits of a 
different location, the community problems existing there, and the 
possibility of stimulation of Los Alamos by a directive to develop a 
reactor or to concentrate on thermonuclear explosives. 

Finally, we talked about the function of the General Advisory 
Committee, particularly whether the members should simply advise the 
Commission using information supplied by the Commission or whether it 
should be more of a working group by obtaining information itself; we 
tended toward the latter view. 

After a 15-minute recess, we met with McCormack, Parsons, Bacher, and 
Fisk to summarize our discussions. The GAC stated that we view the 
weapon situation as vital and an important and priority job of the 
Commission. Additional emphasis on thermonuclear weapons over that 
suggested in the Panel Report should be now given, we said; this may 
serve to strengthen Los Alamos and to improve its performance with regard 
to present weapons. We also stated that more work is required on the 
initiator problem, and we stressed we a9reed with the Panel Report that 
weapons tests should be carried out. We agreed to assist in the 
recruitment of personnel for the AEC's program. The session was 
adjourned at 5:30 p.m. 

I am staying at the Hotel Statler and, after dinner, I called Helen 
and learned that she, Jeanette, and Peter visited Muir ~oods during the 
afternoon. 

Monday, February 3, 1947 

In Washington. The GAC convened at 9:15 a.m. with all members 
present, plus Manley and Louise Johnson (stenographer). Oppenheimer 
summarized yesterday's conclusions, saying that it seemed to him that the 
heart of the problem was reached with surprising speed and that is t~at 
the making of atomic weapons is something to which we are now committed, 
much as we dislike it. He reiterated our comments that the GAC should 
help as much as we can and there may be a time when a group of us should 
spend a period of time (as long as six weeks) at Los Alamos in order to 
help. Oppenheimer stated that we probably do not want to recommend the 
removal of Los Alamos to another site but we should point out to the 
Commission (1) at some time a group of us might be willing to go to Los 
Alamos to live and work for a period of time, (2) that the position of 
technical director may be easier to fill than that of the theoretical 
position, (3) that the "super" may not be the best way to revitalize Los 
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A1amos--a reactor program might provide the proper incentive. We 
discussed the summary, and Rabi pointed out that he believes the various 
Commission laboratories are not pulling together. 

We then talked about reactors, and Oppenheimer pointed out four 
things to keep in mind: (1) that we need more plutonium and more plant 
than we have, (2) that we need a research reactor with high flux to 
permit entrance into fields now only marginally accessible, (3) that we 
must look into the long-range aspects of power breeders, probably those 
using plutonium, and (4) that real atomic power should be produced as 
quickly as possible. Fermi suggested the following order: (1) an. 
improved version of Hanford, (2) a breeder power unit of the Zinn type 
should be built as soon as possible, and (3) a high flux reactor should 
be built as soon as possible. Oppenheimer commented that he would like 
an even higher priority given to a reactor of the 10,000 kw useful power 
range. We also talked about the Clinton situation and the present state 
of the Daniels' high temperature pile, both of which are unsatisfactory. 
The session adjourned at 12:15 p.m. 

Our afternoon meeting opened as an Executive Session at 2 p.m. with 
Manley and Lucille Ross (stenographer) present. We talked about how to 
transmit the results of our meetings and agreed that Oppenheimer, as our 
chairman, will transmit a letter to the Chairman of the AEC, replying to 
the specific questions raised by Lilienthal in regard to the military 
applications of atomic energy. Oppenheimer then appointed the following 
subcommittees: Weapons - Conant (chairman), Rowe, Rabi, Fermi; 
Reactors--Smith (chairman), Fermi, Worthington; Research--DuBridge 
(chairman), Rabi, Conant, Seaborg. Oppenheimer will be an ex-officio 
member of each committee. We also decided to question the policy of 
holding one Hanford production plant in stand-by condition in order to 
guarantee the production of adequate amounts of polonium for use as 
initiators. This· Executive Session was adjourned at 4:30 p.m. At 4:45 
p.m. Lilienthal, Bacher, Pike, Waymack, Strauss, Fisk, Wilson, and 
McCormack joined us to hear the results of our executive sessions. I 
left shortly thereafter in order to take a cab to the train station to 
catch my train, the "Capitol Limited," at 5:30 p.m., for Chicago. 

Oppenheimer's report to Lilienthal, dated February 4, follows: 
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I 
'--------

I 
I 

l 326 US ATO~,HC F.~Elh. , 
.n~ ___ . __ . ..cO.\!~.~~;5gI0~---- I~NITED STATES 
i .. _ . ATOMIC JENERGY COMMISSI-. 
ie'·'.:· ... ::·:·· SECRETARIAT._. WA HINGTON 25. D. C. 

l'.r.ox~/~----Fal(!n·MV~-------1 
.. _._---------' February 4. 1947 

'. 

.'\,-.;o:nic .:nerc;y ~or..rn.ission • 
. :ashing-con, D •. ~. 

Dear ~r. Li1ient~a1: 

Durin; tht.: saccnj meetinG of the ,.zenera1 .odvisory 
lJou'llittee ?ecruary 2-;). 1947. nembers of the GOI!'Jllittee had an 
o?,?ortunity to beccme sOl:lewhat more familiar with c.i.e tdc::nical 
proble!.1s facin~ the Gcr.:nission. l'or t,:9 :!lost ?art. we hare 
aware to..'tat 1 on,,: ru:.d carat'u1 study B."l':' a far more critical 
evalua'Cion 0.L' the technical l'acts would be r,;quired bafore we 
could h31SOfully advise Gr.e l.tol:lic .:..nerr:;! ~o:::rn.i.ssion. 

4'0. this e!l:i · ... e !-.ave created t;~ree ~l.Ibco::unittees. iha 
first. o"n reactors. aas as :::.e::lbers ur •• "ermi. ~~r • .. oz·t;hin::;ton. 
and iJr. ';Iai -ch as ~Aairmall. ihe second. on w3apons. has as 
members Jr. r·erlll. Jr • .-i.Q,bi. i:lir. :;'owe. and .Jr. ';onartt as 
~hairman. iha' chird.·on6er.el'al ?rocle::ls of rasellrca not 
specific co wea~on or reac'tor developmane._ has as :ma6ber:; ..;r. 
;';cnant. iJr • .:tabi. ~r • .:iaabor,:;. and Jr. iJuBrid~e as -":hairoan.. 
ihe ~hairman of tad General Advisory ..;o::-.mit tee is ex-offic io 
member 01' 1111 subcornl'olit'taes. ..e would ho!,e that these sub
cOIllI!1Htaes might on occasion be directly useful :;0 tha o"tooic 
.:::ner;:y ~ol:unission on spec~tic problems. 

'-

In studyin~ che ite:ns on the A,;;er.dll •• rith which you a.re 
tamiliar. we wera able to reach car~a:\n conclusions .... hich. 
because of thair ur~ency an·.i th., un:.!.Ci.trl.ty '1:ith ,.-hich -. ..-a could 
endorse cham.. ,';S would liko ~o t ranstut to you at this ti!~. 

·:.e are awara tlla;; ~he re ara pro ble:::s of t!(j,ual or .;rea:tar im
portance on -,.!-lich .. ·ie could reach no conc.lusicn. and '''''a are 
a ... -are that -chare may be facts both 01' technical r..at~er" and of 
::;eneral policy, knovrlad.;s of. -"'!lich l;ti:;h~ have a1 tered our views. 
iiever-cheless. we have at-us::::pted in thase recotlr.lend!l':;ions t~ 
talee into account such :":no·;.n lini~a~ions 01' ~'a.cilities. porsonnel. 
or(;anization. a.n,i technical dii'fb:.:lty ~eLA!!!tFrc.H-~t'l"CJ,~ 

't· '-1-"I'" "1 -,. ~ ... ··~LLED ~ ~ l,;,,,,,uo • .),:) !' ..... r . .:. U!.~ '-'.a .• ··."'.t.·· ~-. . 

"""'"" H·· n -r: "" .,' 

. ~:.- .'., ;'.', ,.' 

. _'T'_~_ .............. ~ .... ____ ' __ ' __ "'_" 
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· Ur. Lilienthal re'Lrunry {. 1~47 

I. the first Datters concern atomic wea?on~ an; an 
IIllswer to tht letter of tne ChairIr.aTJ of the ..;to:nic L-. ... crQ· 
"'O;1o,&iS6iol1 in v .. ilic!l v:e were E.6keJ ~o evr.luE:.te tnt:: rccoW!ll~ndctions 

of th~ so-caliec rnnel nap~rt, an.i s: tllC ec~ual stll"te of E.ffairs 
in t!-.e lir;n~ of 1O!leSe recc;::::Iend&~ions. l'hel'c ar~ two mao:ters 
in ":"icn we firld t~; OUT prese:lt. vie\":s c:'ffer fro~ those of 
tne olr..!:t::l nepor"t. 4,;.1I·.e: is Toiu.t in th&t. l.epor"t, inz;.U'ficier:t 
err,phe.sis \"i(.S ,;lvel. "to t!le n-ee::i for imprevin'- the desi n of 
ini"tibl;crs for ir.1plosion wet.;.}>ons.' .I.'ilis aeserves par-.;icOJIEor 
et"tent.iol. becL;Jse of i~s bearinG on the effectiveness of the: 
stoc"Fil~ of v:er.pons &nd on the operlltion of "th" -t:.nforo reect~. 

DOE ARCHIVES -
inc secon~ point "'~lere ";e woul:: wish t.c revise the " 

renel recomm:=nda"Cions is ~!lisl In ~hose recor.~:lendE.&iohS i~ W6.s·V· 
solb;;es"Ct:~ t:1&~ licr!: on ":'J(~TJ:lo-n".lcleer ex-plosiver, be pursue': in 
(:. leis:.:rel~' 6.."1(, rE."t:.e!' schol(.;.rl~' m~.ner, les't i't interfere ":i tn 
"t.it. OEony o~;lt:r pressi."1£; cie,-elopnle:::.::s in f.~omic enerQ·.Dhe----. 
encour&[int,; ·resul~s of prt;li:dnE..ry Etua~.- in this rield. 'trl~e ," 
exis"Ce~;ce 0:: siit;Ges1Oive nei; proposti.ls for "Cr.erlr,o-nuclee.r ex
plocives, bul:. t.bo7e ell, our coni.'iction "Chc.t, properly uncerstood, 
the purs;Ji t oi' thermo-nucleu prc1:-le:-:s \"lould stre::.;-cnc!, r5."tiler 
tr:aI: \';cue:-, thli' qual i -w:, of l:or~: on r. tc~ic \';c':":'OllS, ...... 0:.:10 r.l~:e 

us no ... ',:isrl ~c. II.ssi~-.r, E:. hi:;:-.e r ur£en:::" to "ti!lr work.3 ----,,--.J 

S-cricwly s~,cakin.;, none oi' the probleas outline:: in 
t~le .l .... "'lel :.ep"'E-LrT'Cfte r:~Lr~ed t,s solve~. h i: FrO~E.Ue th:t 
tnt: prcse~l. IJ LoL( E.L: co::nposite core desJ.f;Ils 00 COl)S'&l.
tute t:. solution, b:':1; "to est6::-lis:. this, ~!".cre \";ill hc. .. e tc be 
dir.:c~ w,c, si;nifice.!1t ~erts of p~rf"orr.,t;.nce. ...'Jl-.:St; wests ir, turn, 
if' -;;r;c;, r.r;.; wo oes i~'lifi;;E.:".t w,~ econo~ic!:.l 0.:: r..&.teri:::.l 5.~' 

ei'~'or~, T.lU~-w be bLsec on ~ !:lore thoro~[.h uncer~~l::Jlci~nG oi" ~ 
benr.v::.or 0:' c"Cc::;.ic eX1=lOoSlves tnLr: t::·:J.S-;;S to;. ~;!lS &l.me. L·a I 
.;.,erci"or~ ... ;is:~ ,,' c c~r,~e E:. r:cc:"J.J:,~ul.tiC:l for t:. ~e.:;-.; pl"c~rE:.:':: of V 
ne.: ~·~O:~.2C toct ;o:~= ·;":::,.'~n £. pr:l.or e::~ El:.Tc:.-.{;er r·':':~~:;_.le:n:..e.:cJ.O:-~ for .... 
'" l'Ul'" - .• ~ 0" 1 c-","·· cO:· .... e ---eo-' 0" ~c-''; '. ., J.' r', E:l·~ 
~,.~_&::J(; •. ~-~.:c-~~':"'; ... ~ :-' u~··_"_~.~ . .;tl~_.vpeJ.=. ~:~~~~ •• c 
\.oul;.: L . .L •• , \ ...... "c· :'OlL .. 0 ... " .... E ... ne_'&.,er ".le; I;.lp ..... 1-' •• ",.c 
p:'l.l'Cor~i~:: :i!"otle:...·. !'to=- 'C:.~ ~T'c·ble;.1 of i .~~07i.!1;.;. ex~··J.C~·~V-e cor.-· 
;;one:::-;;s h '!uitc.. ff..Tel:eu:,;: t;..Lo!'!..; to ... :r..:-re.:":.'& todc:-tin.:; prc..se:-~,,·· 

nc~\;..L~ ~::; E6'tit:. !:ac-r.cr:;. 

1:uch o~' ,cur c.isc-..:.ssio!:! ce::ter.;;j &·tIO ... ·C ~:;~. q:.tes :.io::t of 
the J:le-.;ho~ 6 b: ;·:;.j,.::r. 'tnt: ";or~ ti.t ~O~ .~E'.l:;O~ ct:,.:,L.: be improved. 
·,e hE.va no sin: 1,;. rE:.cict.i su~_,e::i'ion .::.:5.c:-; ,':ill tlcl:icve .. i.is .. 
.. e e~'e cel'.i·i:::c!'! .. "th~ .. w ~! esse:!~it..:" ptlr-t 0" w;1i': prcLle:.: lies in 
&treTi~"Chel!1!J,: tnl,;ore :;ict.l \·,'.:r,: at J..c.~ •• 1Lr.o~ ':"f.;.o::r&.tory, &,:';-:: 1;:.E;.t 

N:;~~ 
.. ~:, 
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~r. Lil1cn\;hnl }o'ebruury <to 1947 

,.his rcquir~'s acdinL: to tne staff Il't I~li.st OD;;; of I, very sme,;.l1 
DUl:lbcr 01' sui~ably qudifiec theore .. icd p:.ysicists. ..e hE..ve. 
however. ~-'t: i'ollo,·;ifl:..; bel:eT~l :;u':;be~tions, rome of whic!l vrill 
DO Qoub,. pruve ilaproc1.;ical, bu-: SO:10 of wilich we believe are 
ciese:rvin.; oi· :t'urt!ler eXjJloratioI,. Ii.Ild £.11 of whfch art; int;:Loed 
,.c con,.ribu"&e 'to "&he strenbth o!' our weaponE cieveIo~ent probr!:.!.:.. 

(1) .1·hut the iLdvisory \:omli ttee attenpt to es tabl ish 
arnan~ oollea[ues ~ fundamen~al understandin; of the Deec for 
suc('es~ful weL.pon development at "&his time end &"&'Cempt "to over
co::;e the widely prevdeDt aversion 8JIlon[. qualified scieI!tists 
to work in this field. POE ARCHIVES 

(z) That the possiLility oi' supplenentin~~ the work 
of "t.'le ~irector at Lor ,t-.1ElT:1o:: by brinC;in·: ther~ E.. IDf...'1 of rec06-
nized sttm~in::; in p!lysics who coul:5 brim:' style and inspirf.tion ./ 
to th;.: .... ork C!' "&!It! l.abor£.to~T, :;;·,ould be explor~:: aIm: with, 
but nct ir.dereLoenUy o:'tht: repr,;iti.'1Z of' theorctic&.l physicists. 

(;;) ,L·h:.t the ciev~lop:ae:-.t 0: th~ ,.heTJ:lo-r.ucle&.r . / 
pro;;!,,&!:l be un:lertcl::en not in c.:=:pe ;ition with, b".lt as to s~imu- V 
i.e.ticD 1:0 ir.,;';l- ove~e!1t in tr.; ::t£.!l;i£.rd:; of le.bore.~ory \',-ort:. 

(~) ... '!lE!t: h be accepted as policy to test, af;;er / 
6.?propl'ia te .. ile orc·..:.ice.l study, ess,' nt.it.ll~', ney; IrIOU c h 0:· a 1;c.:.ic 
,';ellpo!l:; • 

. (5) ~hf:;.'C 1;.],<: _'i1"ector of 1.0::: r.lar.os be en::ourat;eci / 
to .. tJ:e a::vuli;a.c;e of any help he: m:..~' o"o;;l.in fro:-: the ::len 
respoll~ibl~: L.ssocie.ttl~ with t;h:l~ ,project duriT:.~ til", liar. 

(6) ,"'h~\1; ~c .. he l~l1 e::;.;;;sn-: possible, th·~ rci€::'Ci!~ic / 
resourc«;;s of tr.: ~h::'1mission 6JK iCE persor::::el be ms.de e.vL.i16,ble 
'CC aie ,,:,f;' t;'eore:tic&.l ,';or/. at .Lot .11.1:;";:10:;. 

(7) ... ·n:;; shoulC: it i:.:·;:;I>E.r, liS tn.: ";o::m:i1;tee believes 
unluely, t!l~ ~ f". E~:rO:: .. ~~ro·':lJ C:' ne:: inte:r",s":.e: a:,: q.lL.lii'iec. .I 
in "t:·.c cieyelop~e::-: c~' E.. ":.(;::,.ic :· .. e,,-?o::::; · .. :ill be me,::-e ·,:iliir., ... c 
un::ier;;~~:e- t::i s cievelo?::1e:-:t &-:= l.:. f i ~e ot;ie::- thE',!) Lo~ .... lr.:.-.os, -::'1is 
CC".lr::e should no;; ~tl riiscarcie: kS ,,00 ccstly or too d~~zero~s. 

(b) i!l6.'C e.ll ste:;.;s nee~ to 'oe tEJ.:en, inclt:~ir.~ -:he J 
DL.','1:le:.t o~ hi:;h selary, the skillful u:;e 01' 'Vh:i~ors. 6.1'!:i tr,e: . 
1::.?rove;;J(;:-.t c:' a:i!:J.inistrativc nnchinery for ~r.e .L.oOS . .la.":lOS 

co .. .:::urdty, "&c es't~"t;lish t:,Il.-: it is -:.1l.l :=,olic:-.' 0:' the \;o::!:!'.ission 
1;ile.-I; t:'12 \'Iork at l..os • .l~::lOE has a priori-;:/ secor.d ';0 nO::'le. 
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J.:r. Lll i en th a1 February ~. 19~7 

II .,1 t~; reLard to reactors. t!-.eTe: el"t' only t'{:,-I I:I£tter~ 

v;;J1ch are sufficientl:.' clf:t.;r liC' us. 0:' all rel!ctor developl:lent 
pro[rt>:Jls.th.;; one ;';hich ap.:,onTs ';0 us J!lOt'~ reeay for cOl:s"Cruc .. ion, 
IlOS~ likel:l tc lead .. 0 r:sults in & short ti:ne. anc. si~ific&.I;tly, 
e::lt1ooyill:: tht. S OUn:1~~i; principles oi' ?ower an': brecd:n;:. it- the 
f£st ne;,.ttrOI:: reactor c'esicneo by ... ·r ... inn' ~ :;ro;,.tp fl .. .. r.<, •• r;;or.ne 
J..o6.ooratoory. In th" li:;ht of tll;;' trer:t ir..::or;;;.::.nce of r£Fi:: ?rof:ress 
iT. -chis field, a:l.1 of t:'l€ fac'; t.j"t.;'; i;hh r\:lictor appcr..!"s &:. sound 
prototypi: for tne· lIms.in lin&" develop:nent. E:.D:l wi-chou .. prejudice 
to Eo. later decision on· ot:ler reaci;crs. fie r.:::o;::I,"ena 'Co w~Je 
"'olJDission th&~ i-,; fluthorize ~onstruc .. ion 0.· th_ .i1re;O:'l.."l!:' reactor 
£ .. th" eurliest possH};; time. DOE ARCHIVES 

in;;: t.bove stat.elllent nElS be;;n ~cif: ',:i-;hou"t 1.0. cri;;ical 
ej::.ur.inntion 01' thE; .. .::chnicli.l report.s 6vL;.ilable to us; of all our 
neInbers. on 1;..' .;r • .1'enrli ntiS been close enou:;:', liO this ... ·:ork "Co 
5-..;;;es;;; tIlt." .. hE.:::-e reports !:.:·e subsliE:Jl" ... iflll~· EO".1l1d. .L'he Sub
cO!!llllit .. ee on r.eac-tors 'Would bE; pr.z'L.reo, i1' .. i-'e ,-omJ:lissio!:l S::. 

oesireci. to UF.U:~ a cri .. icti.l. ev::.luation of lOne sounC;r.:ess oi' the 
~.r~onne rtltictor.' .:;u~!: £n evaluatio:l l:lUst. of course, precede 
&,1' au'Chor1zation to (·C'ns~ ... ruct • 

.l'ne secon= ?oint on reac .. ors is .. his, .,e are a";;s.re of 
~hc: £-.ppe:-en~ i:nportE.!:ce oi' hevin;.: ~!;~ i.:::.r.i'orti plant a ... e.:'J.a~.l.e for 
optlrfltion 100 prO~-.lce polo!liwn for ini tie:.tors. ..c believe, 
ho;·:ever. lOnt'.w a;_ r<.:-exa'":l.lllation o' -enc reasons for holdnc fl 
.riar:for.:: plan"!; in 5"tbLO-by cor.aitio:. J:Ia:l ver;,' probe.bly reve;..l tht-t 
thh 1£ not &. v.-iEe course in tne li::ht of' our ;:-reat !lee: 0:: ac .. ive 
~tcrial. In,this cor.:.ec .. ionE:,e ~~~i .. tee is "ci' -c:,e opinion 
t!lE.t for the lO!l[;-r:.n£e pO\','er breeder prc'~rlo:-::. Flu .. o!liU!: ,-;ill 
i:;urn ou:. to be the key subst::.nce. :r~or these retisons. v:e .. l-:ink 
thr.'~ it l;o;.ld be sound polic:.- to rllise plutoniu:::! prot: ~c1;ion in V 
comparison to U~2~5 produc'Cion 'Co a ratio a~ least. e;ufll 'Co. 
an~ possibly r;ret:.ter .. hn.'l, the opti::-.e.l re. .. io i'or \;e£;;o::s;:1 ror 
'Ch8E~ ret-sons, we rc::o::-.:.l,,md the. cO!'Jstructioi" 0:: ple.:'.:.s 0: 
~i'ora typt:. improved ir:. .. ~;:, 1io1': -o~' ex?el'ie;lC", E.!:':' ';;i:.i, ;r(;e:.ter 
fltterltior! to tr,eco:~serv;;.tiorJ c.::· "':'le r",'" m::.tc""iais. ~:-.~ scalI: o~: 
'Chese ne','; p:u,.r ... s shouid proviae to!'"" i;('1.E..'lce 01' pro::·.:.::-cio:: ir.:dicatcd 
above. 

111. iii!;; last J:lE:.tter tc be ccvert!o in -;;ni:: rei',ort is 
relh:.ivel:~' vert much simpler. ~eu .. eriUIr. an':: 'Cri"iu::-. ere very 
use!~ul in sm,,-li ur.C1.::1t.S for experir.~n .. (;:.l purposes. Le ' .. ::.uld'\ V 
lii:e we .. see th(;:r:. naae &.YL;.ilflo.Lt;.t:.s ~:-_e~.' arc no-;; bot; F'resc!:!t.&-.J 
where 'Cne:.· are neeoe::J .. b rt::..lize "t:'[;.i;; in ';.'1';' case 01 .. ri .. iu~,:, 
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.. ti ' .. jo"ebruary .(0, 1947 

a decision involvin .. : sec:.lri~· will have l;O be made. ..e 
believe l;hat wi i:hhclciiI,t; l;!.iS r..r.'terial fro;;:; qUf:.lii'it:c labore.
'toriesmll.:.' l1.16o con::ti .. ~"t;e an un\':isc security polie\' in the.t 
it CLtlls att.en'tiol' 'tv our preoccupa'ticin wi'; .• it. ~ ;;h" case' of 
Carb~ 14 , l'ie 'oelieve th6;; ~h€ pr..:seDt. hi:h cos't is t- ae .. el'rent 
to ft.s l.-icier use. C.t: w.·ulci s;";:'Cest tht:.'t th" whole problem of 
cr.arc;es maac for isotop.s btl re-'exarr,ined, v;ith thtl hope ·cne.t a 
more efi'ee'tive application 01' the:ri Wil,l rl~si.llt. J 

DOE ARCHIVES 
lhe frasment6r;\' chnre.cter of .. hes.;; sL.lgc;e::,tion~ re.f'lec .. s 

oi' course our v~ry liJnit~j. kn?wlecige Oi', the proble ,s. .ie hope 
thc.t .. r.is l';i 11 ll:lprove V<.:. .. n tUle. 

Tuesday, February 4, 1947 

J. R. Oppenhei~er 
ChdTmE.n 

In Chicago. I went out to New Chern at the University of Chicago. 
Among the people I saw was Roy Beaton who was visiting. I took the 
opportunity to talk with him about possible positions for Vance Cooper 
and Fred Albaugh with General Electric at Hanford. Art Jaffey told me 
that his long-time decay measurement on PU 238 , an experiment that he set 
up several years ago, now shows a half-life of 90 years. On the other 
hand, on the basis of its growth from the decay of Np238, the 
half-life is 77 years. I also called W. H Sullivan to discuss a number 
of items, including the "Table of Isotopes." 

Later Al Ghiorso, who has been working here in Chicago for a few days 
on the measurement of thermal neutron fission cross sections of 
cyclotron-produced and other isotopes, and I boarded the train, the "City 
of San Francisco," bound for Berkeley. 
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Wednesday, February 5, 1947 

Enroute to Berkeley. A1 Ghiorso and I went over his data frtim his 
thermal neutron fission measurements during our trip. 

[In Berkeley, Iz Perlman sent a request for two 60-inch cyclotron 
bombardments to Russell Ball: 1200 ~ah helium ion bombardment of an 

°entire backing plate of thorium and a 2000 ~ah helium ion bombardment 
of an entire backing plate of uranium.] 

Thursday, February 6, 1947 

A1 and I arrived in Berkeley at 12:30 p.m. (late) and immediately 
went to the laboratory. 

In my correspondence I found a telegram from Joe Kennedy "WOULD 
APPRECIATE BY AIR MAIL LIST OF DECLASSIFIED TRANSURANIUM AND TRANSTHORIUM 
AND FOUR N PLUS ONE NUCLEI WITH HALFLIVES RADIATIONS AND FORMATION 
REACTION KNOW MOST OF THESE BUT UNCERTAIN OF CLASSIFICATION STATUS 
THANKS." I immediately mailed Joe a reprint and suggested that he read 
my Harrison Howe Lecture in the current issue of C & E News. I then said 
that the existence of U233 is declassified and a short note by Seaborg, 
Gofman, and Stoughton will appear within a month or so, but we are not 
yet permitted to mention half-life or type of radiation. However, the 
Canadians have obtained permission for oral presentation for similar work 
on the decay products of U233; we hope to publish our work 
simultaneously with their wprk. 

) noted that patent application S-1145, "Method of Separating 
Uranium, Plutonium, and Fission Products by Bromination and Distillation" 
by Arthur H. Jaffey and Glenn T. Seaborg, was filed ono January 8. 

I also read a letter from William Meggers, who questioned me about 
the symbol for francium--I had given him the symbol Fa in a letter I 
wrote on October 8. Meggers read Professor Paneth's article in the 
January 4th issue of Nature that contained the statement that Mlle. Perey 
proposes the symbol Fr. 

Lyle Jensen wrote on January 28 that he would be interested in a1 
instructorship at Berkeley with the opportunity for research in the field 
of x-ray diffraction and crystal structure. Jensen said that the work 
with Professor Johnston at Ohio State is most interesting but it probably 
would be possible to leave the post next September. 

A long lett~r arrived from Bob Campbell of Life. Campbell and Fritz 
Goro, with the backing of Dennis Flanagan, want~do a picture story on 
the Radiation Laboratory, similar to the one they did last year on the 
"Plutonium Laboratory"; he posed a number of questions about the projects 
going on here. 

Friday, Febru~ry 7. 1947 

Iz and I have turned in the grades for the fall semester of Chemistry 
123: Miss A. M. Anderson, A; L. B. Asprey, A; D. R. Bomberger, A; K. 
Chivuku1a, A; M. Chun, B; J. G. Claypool, C; J. W. Cobble, B; C. c. 
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Delwiche, B; E. L. Dobson, A; A. K. Dunlop, B; R. C. Feber, B; S. P. 
Gessel, B; P. W. Gilles, A; D. L. Grunes, C; J. H. Guill, C; Miss C. R. 
Hawkins, C; H. G. Hicks, A; H. H. Hopkins, A; R. House, B; Z. Z. Hugus, 
A; W. T. Jackson, C; J. L. Jungnickel, B; Mrs. L. S. Kelly, A; R. R. 
Kitson, F; J. H. Klinger, B; J. R. Lai, C; E. H. Lambert, B; H. C. Lanz, 
B; Mrs. H. M. L. Maas, B; Miss H. J. Maxwell, C; D. R. Miller, A; T. W. 
Newton, A; D. A. Orth, A; M. E. Rozen, C; R. K. Sheline, A; D. C. 
Stewart, A; P. R. Stinchfield, C; B. Suverkrop, C; M. W. Taft, B; L. A. 
Walker, B; A. D. Webb, B; J. W. Weigl, B; A. R. Weiss, B; W. Weltner,B; 
R. E. Weston, B; R. W. Wheatcroft, B; B. Williams, B; Miss I. M. Wilsey, 
C; D. M. Woodbury, C. 

I mailed the deleted note, "Nuclear Properties of U233: A New 
Fissionable Isotope of Uranium" by G. T. Seaborg, J. W. Gofman, and R. W. 
Stoughton to Professor John T. Tate for publication in The Physical 
Review: 

The bombardment of thorium with slow neutrons produces Th 233 (by the 
reaction Th232(n,y)Th233), which emits beta particles and has a half 
life of 23.5 minutes. The daughter of Th 233 is the 27.4-day 
beta-emitting Pa 233 which in turn decays to U233. We have measured 
the radioactive and the fission properties of U233. Our measurements 
in a sample of U233 weighing 3.8 micrograms show that this isotope 
undergoes fission with neutrons. The same result was obtained in a 
check experiment with another sample of U233 weighing 0.8 
microgram. 

In the covering letter I said, "I believe that the note itself 
together with the explanatory footnote is probably self-explanatory. It 
has been submitted for clearance and has been approved for publication in 
its present form." 

I also answered a letter that arrived yesterday from A. N. Stevens of 
the Indiana Section, who is most pleased that I agreed to talk to them 
and asked for a biographical sketch, photographs, and the title of my 
talk for publication in The Accelerator, the publication of the Mid-West 
Cooperating Sections of the ACS. I sent him the requested materials, 
suggested the title, "Plutonium and Nuclear Energy," and said that I plan 
to arrive in Indianapolis on the "Carolina Special" at 5:05 p.m. on March 
20. 

I read a letter from W. D. Leech (Chairman, Faraday Committee in 
Pasadena), who invited me to give the 1947 Twentieth Annual Faraday 
Lecture to a group of young students on March 27. The Lecture, he said, 
is ~resently sponsored by the Pasadena Board of Education, the Science 
faculty, the John Muir Junior College, the Pasadena Junior College, and 
special members of the faculty of the California Institute of Technology 
and is patterned after the Christmas Juvenile Lectures carried on by the 
Royal Society in London. The lecture seemed very worthwhile so I called 
Leech. I explained that I am unable to speak on March 27, but I shall be 
able to do so in April. I suggested April 28, 29 or 30. 

I wrote to Professor A. J. Dempster at the University of Chicago and 
explained that we are attempting to include the best information on 
abundances of the stable isotopes in our new "Table of Isotopes." I 
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asked that he check report B-6.281.1 by A. E. Cameron and J. R. White of 
the Clinton Engineer Works, which apparently includes new work on the 
abundances of the isotopes of some 24 elements. I explained that we want 
to know if the work is sound. I also mentioned that we hope to take 
advantage of his offer to have one of our men work in his laboratory. 

I made the rounds of the laboratories and brought myself up to date 
on the progress of the research. 

Saturday. February 8, 1947 

This morning I replied to a letter dated January 22 from Alden H. 
Emery (Secretary of the ACS) and said that I shall be glad to serve as a 
member of the American Chemical Society Advisory Committee to the 
Chemical Corps. 

A. Pabst (Department of Geological Sciences, UC) sent me a list of 
names of eminent geologists and a list of .references about natural 
radioactivity and geology. along with comments. I requested these of 
Pabst in connection with my work on the GAC. 

I received a note from V. Deu10feu who said that he is sending me a 
copy of the February issue of Ciencia e Investigacion, which contains his 
resume of my Harrison Howe lecture. Deulofeu said that he is sorry he 
did not publish the complete paper. 

On February 8, Miss L~ Belle Voegelein (Washington, D. C.), who is 
editing a work, wrote to ask if the names americium and curium are 
definitely accepted as name~ for element 95 and 96. I answered today and 
said that, although the names are technically regarded as suggestions, I 
believe that she is safe to use them in editing work. 

A note had arrived from Charles P. Smyth, who said he is delighted 
that I can speak on March 27 in Princeton, and will schedule the talk at 
4:30 p.m. so that I can catch an early evening train to Washington. 

I mailed Truman Kohman information on the new reactions obtained with 
the 184-inch cyclotron. I said that, although it is declassifiab1e, it 
is still to be regarded as secret. 

After lunch Stan Thompson and I went to Mira Vista for a game of golf 
with Professor G. E. Gibson and his son Charlie (SGT-102, GTS-103, 
CG-116, GEG-107). Playing for two points per hole (low ball and low 
total) in match play and using a complicated handicapping system, Ernest 
Gibson and I beat Stan and Charlie by 12 and 8. 

Helen and Jeanette went to Oakland to see the Gondoliers in a Gilbert 
and Sullivan operetta during the evening. Flammarian (Flam) Barbachano 
was in the cast. . ... 

Sunday, February 9. 1947 

Part of my day was spent putting the finishing touches on our paper 
on the 4n + 1 decay series (daughters of U233). 
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I also read the article by Merritt L. Kastens in the January 27th 
issue of C & E News on "Accelerators under Construction at Berkeley." [I 
had looked over and criticized this article for Kastens while he was 
preparing it.] 

During the evening Helen and I left Peter with Jeanette and went to 
see "Holiday in Mexico." The movie played at the Oaks Theater (1875 
Solano Avenue) and starred Walter Pidgeon, Jose Iturbi, Roddy McDowell, 
and Jane Powell. 

Monday, February 10, 1947 

I visited the various labs to talk with the men about their research. 

My Harrison Howe lecture, "Plutonium and Other Transuranium 
Elements," is appearing in today's issue (February lath) of Chemical and 
Engineering News. Included in the article is a picture of americium 
hydroxide; this was the first macroscopic quantity of americium, isolated 
by Burris Cunningham at the Metallurgical Laboratory [C & E News 25, 358 
(1947)]. . 

I mailed Leonard Katzin the following carbon copy of our paper on the 
4n + 1 series and said that I shall send it in for declassification when 
I have their corrections and/or ok: 
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The 4n + 1 Radioaotive Serles: 

••• The Deoav Produots of U 

By F. Hagemann{a), L. I. Katzln{'), M. R. Studier('), 

A. Ghlorso(·) and G. T. seaborg(·) 

Metallurgionl Laboratory, University of Chloa£o(l) 

(1) _ark perf'ormed under ausplces of' Manhattan District. 

During 1944-1946 we studled the chain of decay products 
••• or U , the new isotope of uranlum which was rirst separated 

and examlned (1941-42) by Seaborg, Gorman and stoughton(I). 

(a) O. T. Seabarg, J. VI. Gotman and R. W. Stoughton, Phys. 
Rev. 2l,. in press (1947). 

These deoay produots, which constltute a substantlal fraction 

or the entlre missin~, 4n + 1, radioactive series are listed, 

toeether with their radioactivepropertles in the following 

table: 

Type of'· Energy of 
Isotope Radlatlon Half-lite Radlation (Mev) 

••• • •• Th a: 7 X 10 yr • 4.85 .. , 
•• Ra ,,- 14.8 days "",0.2 

••• •• Ac a: 10.0 days 5.80 

"1 • .,Fr a: 4.8 min. 6.30 
.1., 

.,At a: 0.018 sec. 7.00 .1. 
,,- (96:;:) _1.2 (p-) • eBl 47 mln • 
a: (4~) 6.0 (a:) 

'10 
•• Po CI very short 8.30 

••• (" -) (olTl ) ? T 
e •• 

.,.Pb ,,- 3.3 hr. 0.7 

."BlI108 stable 
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Page 2 
aoa 

The radioactivlty of the Tl has not yet aotually been 

observedl lts existonco in the chaln ls inferrod from the par. 
aoa alII 

Ual alpha.decay ot El The lsotope Pb has been pre· 
. () 

vlousl,. reported, as a result of its productlon by the d,p e , 

n,Y (or) and n,p( or) reactions. 

(e) R. L. Thornton and J. M. Cork, Phys. Rev • .2!" 383 (19Z7) 

(or) -1l~. Maurer and .:!!...._ Ramm, Zeits. t. Physik 119, 602 (1942) 

A DUmber of the precedlng members ot thls 4n + 1 radio

actlve 80rlos have been prevlously reported as followsl 
a.l e-_ ".1 as., •• 0 A- ••• 

•• PIl -"-:iii>".Am ~ .. lip ~ alPa ~U 

••• '!'he 27.4.day Pa was flrst reported by Heltner, Strassmann 

and Hahn(·), and the doubts as to this isotoplc assignment 

(.) L. Heitner, F. Strasamann and O. Hahn; Zelts. t. Physik 
109, SZ8 (19Z8) 

whlch later arose as a result ot the d1scovery ot tission were 

cleared up by the work of v. Orosse, Booth and Dunning(·) and 

Seaborg, Gotman and Kennedy(10). 
. . . ., 

'!'he 2.25 % 10 -,.ear lip 

(.) A. v. Grosse, E. T. Booth and J.R. Dunning, P.bys. Rev. ~ 
Z22 (1941) 

(10) Q. T. Seaborgt J. W. \,Iotman and R. W. Stoughton, Pbys. 
Rev. ~ ~l (194lJ 

was flrst identlfied b,. Wahl and seaborg( 11) while PIlau. and 

(11) A. C. Wahl and G. T. Seabors,reported in Chern. Eng. News 
~, 2190 (1945) 

a.l 
500-,.ear .Am were first reported b,. Seaborg, James and 

Horean ( 18 ) • 
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Page 3 

(1a) G. T. Seaborg, R. A. James and L. u. Morgan, reported In 
Sclence 104, 379 (1946) and Chem. I:.nG. 1;ewsg§3f>8 (1947) 

Also of Interest are two prevIously reported beta-emlttine 
.. 1I(Ui) 

radioactIve Isotopes, 23-mlnute Th from the reactlon 
a.. a.,,( 16 18) 111118 

Th (n,Y) and.7-day U .' trom the reactlon U (n,2n), 

which may be reterred to as "collateral" members of the 

.er18s. 

(u) E. Ferml, E. Amaldl, C~ D'Agostlno, F. nasetti and E. 
Segr_, Proo. Roy. Soc. A146, 483 (1934) 

(1.) Y. Nlah1na, T. Yasakl, H. Ecoe, K. Kimura and I"i. Ikawa, 
Phys. Rev. ~ 1182. (1940) 

(18) E. Ii. McM1l1an, Phys. Rev. M,. 17B (1940) 

As the name for the 4n + 1 radloactive decay famlly we 

suggest "neptunium" serles or family, thus the 10ngest-11 ved. 

member wauld give its name to the ,family in a manner s~lar 

to the naming of the ura.r11um and thorium decay series. 
a .... 

Another, independent study of the decay products of U 

.... carried on aimultaneously by A. C. Engli.h et ale of the 

D1'9'1IIlon ot Atomio Energy of the lJatlonal Research Council ot 

Canada, which has resulted In essentially s1m11ar flndlngs, 

and this work Is being published at this time in another place. 

(a) Present address, Argonne National Laboratory, Chicago. 

(a) Present address, Instltute of liuclear Studies, Tlnivera1t:r 
ot Chicago. 

(6) Present address, Radlatlon Laboratory, Univers1ty ot 
Californ1a, Berkeley. 
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Tuesday, February 11, 1947 

Present at this morning·s group meeting were Asprey, Ball, Beaufait, 
Blaedel, Bockhop, Bradley, Conway, Covey, Cunningham, Eyring, Garden, 
Ghiorso, Goeckermann, Hicks, Hopkins, Howland, Huffman, La Chape11e, 
Lilly, Lindner, McCullough, Magnusson, Morgan, Newton, Nolan, O·Brien, 
O·Connor, Perlman, Prescott, Reynolds, Robinson, Seaborg, Templeton, 
Thompson, Werner, and Wheelock. Perlman announced that telephone calls 
are taking up too much of the secretaries· time and said each worker will 
be responsible for answering calls on his extension. 

Templeton asked for a remedy for lack of transportation to the 
184-inch cyclotron area on Friday, Saturday, and Sunday nights. He then 
discussed his bombardment of bismuth with various energies of deuterons 
(30 to 200 Mev), followed by separation of a fraction probably containing 
polonium, astatine, and mercury by heating the original target and 
collecting the volatile material on a cold plate, and investigating the 
alpha particle radiation in the pulse analyzer. At all energies there 
were comparable yields of At2~~ and its daughter P02~~. This constancy 
of yield now makes uncertain the mode of formation of At2~~ (at first it 
was thought to be formed by mesotron ejection). He found short-lived 
alpha-particle activities in this volatile fraction at the highest 
energies--ha1f-1ives of 10 minutes, 22 minutes, and 60 minutes (5.9 Mev 
alpha particles) and 2 hours (5.2 and 5.9 Mev), J day (5.2-5.3 Mev) and 
at lower energies he found 2 hours (5.2 and 5.9 Mev), 1 day (5.2-5.3 Mev) 
and greater than 1 day (5.1, 5.3, 5.4 Mev). To test for fission he 
sought bromine fission products; BrB2 became undetectable below 50 
Mev. 

Hopkins talked about the bombardment of arsenic (atomic number 33) 
with 200 Mev deuterons. He looked for yields in several fractions from 
2~SC to 34Se. No activity was found in scandium; the lowest atomic 
number in which activity was detected was 25 (manganese). Miller 
reported on the bombardment of copper with 200 Mev deuterons with 
emphasis on the gallium activities. These could be formed by II mesotron 
ejectionll reactions unless they are due to helium-ion impurity in the 
deuteron beam. Observation of 70-minute Ga 6B suggests the presence of 
helium ions since it could be produced only by the CU 65 (a,n) reaction. 

Ghiorso reported on the thermal fissionability measurements made 
recently in Chicago: incorrect decay of Cm 240 fissionability casts doubt 
on the 16,000 barn cross section; Cm242 was again found to have a cross 
section of 40 b; the cross section of PU 23B (not precise) is 13 b. I 
reported, on the basis of information from Jaffey during my recent visit 
to Chicago, that his decay measurements show a half-life of 90 years for 
PU 23B . James estimates a value of 115 years from his yield in milking 
PU 23B from the decay of Cm242. 

Stan Thompson described the plans for the search for element 97. He 
will bombard 1 mg of Am24~ on Thursday with helium ions in the 60-inch 
cyclotron and use the predicted quadriva1ent state of element 97 to aid 
in the chemical separation. In his three previous bombardments with 
helium ions he used 10 micrograms of Am24~ about a year ago, 2 mg several 
months ago, and 1 mg more recently. In the last bombardment the Am241 
was lost in the cyclotron; this time the americium will be covered with a 
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2 mil platinum foil. 

Lindner talked about his inconclusive bombardment of antimony with 
200 Mev deuterons, in which he sought evidence of mesotron ejection 
reactions by looking for radioactive iodine products; Goeckermann 
reported that his 200 Mev deuteron bombardment of antimony to look for 
Te~~8 should be repeated. Finally, McCullough said that the efficiency 
of his x-ray equipment has been demonstrated by determining the lattice 
constants of NaCl, which agree within 0.1% of the accepted values (the 
camera is apparently working well). 

* * * * * 
I stopped in the Department of Chemistry office to talk with my 

colleagues and Miss Kittredge before going up to the hill. 

Today I received a very detailed reply to my letter of January 21 to 
Professor Paneth about the first users of radioactive tracers. Paneth 
said I am correct in the names--Hevesy and Paneth--but the date was 
1913. Paneth gave me some of the background of the work and is sending 
me three reprints of the original work. . 

Alice V. Neil (Librarian at General Electric in Schenectady) returned 
the file copy of my article, "Artificial Radioactivity," which I sent her 
last month, saying that the Nucleonics Project does not feel the costs 
warrant duplication at this time. 

I promptly replied to a letter I received from Vance Cooper today. 
Crioper said that he agreed with my suggestion that he let the situation 
with General Electric lie dormant until after my trip to Hanford later in 
the month but he just received a wire from Hanford that two of their 
personhel men will be in the Los Angeles area the week of February 10 to 
15 and, if he is interested, he should receive them. In addition, Vance 
said he had just received a $40 raise from Union Oil, which complicates 
the question of leaving the company. In my reply I mentioned that I saw 
Roy Beaton in Chicago and Beaton suggested to me that Cooper might head 
up either the Design Group, the Experimental Planning Group, or 
Operations Group. I emphasized to Vance that one can't consider Beaton's 
statements as binding commitments. I also mentioned that I spoke to 
President L. A. DuBridge of Cal Tech about him and Fred as possibilities 
for the proposed Southern California National Regional Nuclear 
Laboratory; I will write him and F~ed about this with copies to DuBridge. 

Wednesday, February 12,1947 

After making the rounds of the labs in Building 4 to check on the 
research, I went down to my Gilman Hall office and worked over my notes 
for Chemistry 123. I also saw Geoffrey Wilkinson and discussed his work 
and the progress of our new graduate students, Hicks -and Street. 

Helen went to Mrs. Hildebrand's home (500 Coventry Rd., Kensington) 
for the regular tea for the chemistry wives. 
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Thursday, February 13, 1941 

I checked on the research and then took care of some correspondence. 

In a memo to George Everson, I requested that Manfred Lindner, one of 
our graduate students, be placed on the payroll on a half-time basis (the 
regular graduate student school year rate). 

Another memo went to Donald Cooksey about the paper BC-31 (a paper by 
Howland, Templeton, and Perlman), whose declassification was refused. I 
pointed out that the mention of P0210 was the only classified item·and 
this sentence could be deleted without changing the sense of the paper. 

In a memorandum to Professor Raymond T. Birge (Chairman, Department 
of Physics, UC), I highly recommended William J. Knox for a teaching 
assistantship. I wrote, "I think he might be particularly valuable in 
physics because he will possess that rare combination of good training in 
both of the fields, physics and chemistry, which, if properly applied, 
should present an unusual opportunity for good work." [Knox is switching 
from chemistry to physics for his Ph.D.] 

A thank-you note went to Art Jaffey for the copies of his absorption 
curves; I added that we shall send him the Berkeley curves he requested. 

Two copies of a photograph of me went to R. E. Dunbar (North Dakota 
Agricultural College), who requested them for the use of the Chemistry 
Club of the school. 

In reply to a January 30 letter from W. H. Dunkak of Merrill Lynch, 
Pierce, Fenner, and Beane, I referred Dunkak, who asked about the 
commercial applications of atomic energy, to the Department of State's 
summary, liThe International Control of Atomic Energy--Scientific 
Information Transmitted to the United Nations Atomic Energy Commission." 

Today I received a carbon of a memorandum from Joe Hamilton to the 
Area Engineer, requesting a joint 60-inch cyclotron bombardment (his 
group and ours) for 2000 ~ah of deuterons on a U235 target. Our group 
will use our fraction for the study of Np235 radiations while his group 
will use the Np235 as a tracer for metabolic studies. 

This evening Helen and I saw a preview of a movie on the atomic bomb, 
liThe Beginning or the End." 

Friday, February 14, 1941 

Part of the day was spent going over material for a radio program 
that I am going to record tomorrow. 

E. M. Crane (D. Van Nostrand Company) telephoned me and discussed the 
preparation of a section on the actinide elements for Sneed's proposed 
book, Comprehensive Inorganic Chemistry. In spite of my limited time, I 
agreed to d~ so since the material for such a section is very restricted. 

Young Peter received a Valentine's Day card from his grandparents (my 
mother and father) today. 
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Saturday. February 15. 1947 

I spent the morning at the laboratriry, mainly reading reports. As 
usual, Stan Thompson and I had lunch at Larry Blakels (2367 Telegraph). 

Later I went to Radio Station KRE (West Berkeley) and recorded a 
talk, "Scientific Background for Atomic Energy." This will be broadcast 
over station KFWB in Los Angeles. I explained the difference between 
nuclear and chemical energy, Einsteinls relation E = mc 2 , and the 
potential role of U 235 , plutonium, and U233 as nuclear fuels, all 
derived, directly or indirectly. from uranium. 

Sunday, February 16. 1947 

I spent the day reading and with Helen, Pete. and Jeanette--it has 
been a rather mi serab 1 e week weathe.rwi se, but today it cleared enough so 
that the four of us went for a short ride in Jeanettels car. 

Monday. February 17. 1947 

I checked on the research and then looked at the mail--Mondayls mail 
is usually quite heavy. 

William H Sullivan wrote that he is scheduling a meeting of the 
Subcommittee on Nuclear Constants in Chicago on March 22. Sullivan 
thanked me for my corrections to the table of Non-Fission Product Nuclei 
and mentioned that Seymour Katcoff was quite critical about his 
referencing system. He asked for opinions on this subject. 

Paul Aebersold sent me, because of my me~bership on tha GAC, a copy 
of a "Summary Report on the Radioisotope Distribution Program, II a draft 
of "General Recommendations for the Radioisotope Distribution Program," 
and two short publicity releases about radioisotopes. He wrote that I 
may find the latter useful for preparing popular le~tures and asked to be 
placed on our mailing lists for articles or lecture notes. Paul, who is 
working with the radioisotopes distribution group at Oak Ridge, concluded 
with some personal remarks. 

A. N. Stevens acknowledged the publicity material I sent him for my 
talk to the Indiana Section of the ACS and said that he will meet my 
train on March 20. 

I read a letter from Joe Kennedy thanking me for the references I 
sent him recently. Joe said the news about the 4n + 1 decay series has 
leaked to St. Louis but, in view of my comments, he left the information 
out of his seminar report. Joe also mentioned that he will be in Oak 
Ridge during the week of February 24 and will try to see Stuart Scott 
about our applications for compensation for our plutonium patents. Joe 
then asked my opinion of Reidls long-lived (56-day) iodine in the recent 
Physical Review; h~ thinks Reidls isotopic assignment is probably wrong. 
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A. J. Dempster answered my recent query about the work of A. E. 
Cameron. He said that he would give great weight to Cameron's work for 
Cameron is a precise worker. Dempster then reported that he discussed 
the values in Cameron's report with Mark Inghram and gave me the values 
they prefer for the abundances of the stable isotopes as follows: Li 
(Hoff-Lu); Mg (Cameron); Si (Ney or Inghram); K (Nier); Ca (Nier); Cr 
(probably Cameron); Fe (Cameron); Ni (Cameron); Cu (Cameron); Se 
(Cameron); Sr (Nier or Cameron); Zr (Cameron); Mo (Williams and Yuster. 
Cameron when complete); Ag (Cameron); Cd (Cameron or Nier); In (Cameron); 
Sn (Cameron); Sb (Cameron); Te (Cameron); W (Inghram); Th (Nier or 
Cameron); Pb (Nier). Dempster also mentioned that they hope to have a 
series of accurate measurements for the rare earth elements in a few 
mont"hs. 

A letter arrived from Ruth Rogers. saying that she has mailed me a 
collection of material that I requested. Ruth commented that she has had 
no luck finding anybody who knows of references about the sandwich foil 
for gamma counting about which I inquired when I was in Chicago recently. 

I received a couple of comments from Leonard Katzin about the 4n + 1 
series paper that I mailed him last Monday. I then wrote Hoy1ande Young 
and explained that the Canadians have obtained declassification of their 
work on the U233 decay products. I asked that she have the summary of 
our work. which I enclosed. declassified so that we can publish it at a 
time nearly simultaneous with the publication of the Canadian work. I 
also sent Katzin a correction for Chapter XXII, PPR, Volume l4A. 

My day was interrupted for a while this morning. Helen had an 
appointment with Dr. McAlear for a check-up for Peter, who received his 
first diptheria immunization. Shortly after 10:15 a.m., I received a 
phone call from Dr. McA1ear ' s nurse who reported that Helen was 
threatening to abort and that she had called Dr. Borson and an 
ambulance. I immediately went to Dr. McAlear's office (American Trust 
Building on Shattuck Avenue) and took charge of Peter while Helen went to 
Alta Bates Hospital. Jeanette met me in the doctor's office and took 
Peter home. I then went to the hospital and found that, fortunately. 
Helen seems to be doing all right. When I arrived home after work. Peter 
seemed more pleased than usual to see me; he obviously is missing his 
mother. Helen spent the night in the hospital. 

Tuesday, February 18. 1947 

At this morning's meeting the following people were present: Asprey, 
Ball. Beaufait, Blaede1. Bockhop. Conway. Covey. Eyring, Fries (guest 
from Cal Research), Ghiorso, Hicks, Hopkins, Howland, James~ La Chapelle. 
Lilly, Lindner, McCullough, Magnusson. Miller, Moore, Morgan. Newton. 
OIConnor. Perlman. Prescott. Robinson. Reynolds, Seaborg, Stewart, 
Templeton, and Wheelock. Hopkins reported on two bombardments of arsenic 
with 200 Mev deuterons. Of the 36 activities found, approximately 
two-thirds ar~ positron emitters. Hopkins described the chemistry~ 
devised by Miller and Cunningham, used for the two bombardments. 

Magnusson then outlined his plans to study the chemistry of Np(V), 
and then Morgan reported on his latest experiments on the l2-hour and 
50-hour americium isotopes, in this case formed by bombarding PU 239 with 
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16.4 Mev deuterons. Next he plans to use 12 Mev deuterons in order to 
obtain information on isotopic assignments. 

La Chape11e described his plans for studying the dry chemistry of 
neptunium. He will attempt to prepare NpC1 s and oxides with higher 
oxidation states than plus four (Np02). I suggested he try to prepare 
compounds such as Np02C1 by means of wet chemistry. 

Templeton told about his preliminary results of bombarding lead with 
400 Mev helium ions; he observed products in the range of atomic number 
33 (arsenic) to 56 (barium), which indicate the fission of lead has been 
observed for ~he first time. I said a survey of fissionable elements 
will be more profitable now than a detailed study of anyone element. I 
suggested spot testing for fission in elements such as platinum, gold, 
and mercury; a review of the bombardment of lead with 200 Mev deuterons 
where fission has not yet been observed; and investigations with lower 
energy helium ions on lead to find the threshold for fission. 

* * * * * 

In today's mail I received from Robert Gould (C & E News) copies of 
all the photographs of me in their files. I requested these a few months 
ago. 

Later I went to Alta Bates Hospital to see Helen. Or. Borson 
reported that she is doing all right but needs to rest. 

Wednesday. February 19. 1947 

At the lab I worked on some routine matters, including reading some 
reports, and then looked over the mail. 

I acknowledged a letter from L. P. Eisenhart who just informed me 
that he asked Hugh S. Taylor to contribute a paper on the use of 
separated stable isotopes of oxygen to an upcoming meeting of the 
American Philosophical Society, saying that his choice was a good one. 

Joe Katz wrote that he is interested in obtaining ditto masters or 
eight copies (for declassification purposes), of a number of early 
Berkeley reports. I promptly forwarded Joe's letter to Bob Connick on 
campus and asked if he could handle it. 

Later I worked in my office in Gilman Hall on the lecture notes for 
Chemistry 123 .. I also stopped in Geoffrey Wi1kinson's lab to check on 
the "research. 

Helen came home from the hospital with orders to rest. 

Thursday. February 20. 1947 

After the usual tour of the labs in Building 4, I looked over the 
mai1--this included the following useful list of the members of a joint 
Congressional Committee on Atomic Energy. I also worked for a while on 
part of the material that will form the basis of the talks I am scheduled 
to give next month. 
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The followine; mem'bers have been appol '!ted to a joint 
Cor~ressional Committee on atomic energy, required by law, to 
make a continuing study of the Atomic Energy Cor.~ission and 
report to Congress from time to time on its findings: 

SEKATEI 

Arthur Vandenberg 
Bourke B. Hickenlooper 
Eugene D. Milliken 
William F. Knowland 
John R. Bricker 
Brien McMahon 
Richard B. Rus~ell 
Edwin C. Johnson 
Tom Connally 

HOUSE OF REP:qESENTATIVES I 

Sterling Cole 
Cbs rle s H. Elston 
Carl Hinshaw 
Van Zandt 
Patterson 
R. E. Thomanson 
Carl Durham 
Chet Holifield 
Melvin Price 

(It. Mich.) 
(R.lowa) 
(R. - Colo.) 
(R. - Calif.) 
(R. - Ohio) 
(D. - Conn.) 
(D. Ga.) 
(D. - Colo.) 
(D. - Texas) 

(R. 
(R. 
(R. 
(R. 
(R. 
(D, 
(D. 
(D. 
(D. 

- N. Y.) 
- Ohio) 
- Callf.) 

Pa. ) 
- Conn.) 
- Texas) 
- N. C.) 
-Calif.) 
- Ill.) 

The Atorr.ic Energy COMmission has app01nted Colonel James 
McCormack as Director of the Division of Military Application. 
Colonel McCo~,ack is a graduate of the United States Military 
Academy Class of 1932, was selecte.d as a Rhodes scholar from 
the 8tate of Louisi~na, received a degree from the University 
of Oxford, Eneland, and later received a degree from the Mass
achusetts Institute of Technology. During the war, Colonel 
McCor~~ck served first on the War Department General Staff, 
dealing particularly with research and development matte~s, 
and then overseas in General Bradley's headquarters In Europe. 
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Friday, February 21, 1947 

This morning I dictated a number of letters to Mary Bender. 

I replied to an invitation, dated January 15, from Professor J. 
Timmermans (Solvay International Institute of Chemistry, Universite 
Libre, Brussels) to attend the 7th International Council of Chemistry to 
be held in September; the subject will be isotopes in pure chemistry and 
their application to biological chemistry. Timmermans asked me to speak 
on "Discourse on the Results Obtained by the Method of Mass Spectra." I 
declined the invitation because of other commitments and said that· 
Professor Hugh S. Taylor at Princeton is more qualified to speak on the 
applications of stable isotopes to chemical problems. For a speaker on 
photosynthesis, I suggested Professor Melvin Calvin. 

In a letter to Colin G. Fink (Secretary of The Electrochemical 
Society, New York), I declined his invitation of February 11 to speak at 
a symposium on "Nuclear Reactions" at their Boston Congress in October, 
explaining that I have previous commitments and suggesting Charles 
Coryell (I sent a blind copy to Coryell) as a man well qualified both to 
speak and to make suggestioni about other suitable participants. 

Helen and I received a February 16 letter from Bertrand Goldschmidt, 
who is presently staying at the Barbizon Plaza Hotel in New York as an 
advisor for the French Atomic U.N. delegation. Bert announced that he is 
getting married soon to an English war widow, Naomi Reinach, whom he met 
in Paris after his return from Bikini last summer. I congratulated Bert 
in my reply and said that I possibly may be in New York on March 27 and 
would like to see him. I added that nine-month old Peter now weighs 
about 20 pounds and is full of energy. 

I answered the February 1 letter from Bob Campbell about the proposed 
picture story on the Radiation Laboratory in Life magazine and told him 
that Dan Wilkes (Public Information Office of the University of 
California) will get in touch with him. Wilkes, I said, is enthusiastic 
but there are certain administrative questions. 

Another letter went to Lyle Jensen. I explained that Ed Or1emann 
reminded me that, at the Metallurgical laboratory, he (Jensen) did not 
feel that he could work on Saturdays because of his affiliation with the 
Seventh Day Adventist religion. I said I was remiss in not mentioning 
that it is the policy of the department that all members must be 
available to perform duties on any day of the week. 

I sent Ray Stoughton our declassified note on U233, explaining that 
it was subjected to rather heavy censorship but I believe it is worth 
publishing. 

A copy of the manuscript that will form the basis for my talk, 
"Chemistry of Transuranium Elements," before the Wayne University 
Chemical Forum was mailed to Neil Gordon. In addition, I gave Gordon 
details of my travel reservations. 

Iz showed me the memo he sent to Russell Ball (Area Engineer's 
office) requesting four 60-inch cyclotron bombardments: 500 ~ah of 
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deuterons on 10 g bismuth on a backing plate, 50 ~ah helium ions on 10 g 
lead on a backing plate, 1000 ~ah deuterons on 25 mg PU 239 on an 
interceptor, 500 ~ah helium ions on 2 mg Am241 on an interceptor. 

Westrum sent me copies of his current correspondence with Eyring and 
B1aede1 about their thermodynamic data and protactinium metal production, 
something I asked him to do. He also mentioned that one surprising 
result of experiments on melting points was that americium welded itself 
to tungsten electrodes at temperatures of about 9500 C. Another 
observation was that americium wets tantalum and forms a good bond. This 
may provide a means of handling a reasonable Quantity as target material 
for bombardments on a tantalum interceptor without soldering. 

Saturday. February 22. 1947 

Earlier this week I received a letter from Vance Cooper who announced 
that he accepted the offer of the General Electric representatives to 
return to Hanford. As promised, I wrote him today, with a carbon copy to 
Lee DuBridge, to tell him of the tentative plans for the establishment of 
a National Nuclear Energy Laboratory in the Southern California area. I 
said the development is probably some years in the future but that he 
should get in touch with Lee DuBridge. Nuclear work at Hanford, I said, 
should increase his eventual value to the Southern California 
organization. 

Additionally, I wrote an identical letter to Fred Albaugh to tell him 
about the proposed new laboratory. 

I mailed a review of the Pauli book, Meson Theory of Nuclear Forces, 
to T. K. C1eveland~ Editor, The Vortex (publication of California 
Section, ACS). I reported that "this book is only of limited interest to 
chemists and perhaps you may even decide not to publish it in The Vortex 
for this reason." 

In his last letter Joe Kennedy asked my oplnlon on some work by Allen 
F. Reid and Albert S. Keston in a recent issue of The Physical Review. I 
agreed with Joe that the 56-day activity they assigned to 1129 was 
misassigned and should probably be assigned to 1125. I also Questioned 
some of the rest of the work. I said, "I agree with you that this would 
be an interesting problem for you people to look into." 

James Grady asked me, in a letter dated February 17, for newsworthy 
material on my upcoming Indiana Section talk. Today I reported that I 
have obtained clearance for no new material but am drawing on my previous 
talks. I said, "If under such conditions you think there might be 
something newsworthy in the talk and you wish to make a press release, I 
would be glad, in view of the vagueness, to check it for appropriateness 
ahead of time." 

A telegram arrived today from Professor J. Timmermans, whose letter I 
answered yesterday: "MAY I HAVE YOUR ANSWER TO LETTER OF JANUARY 15 FOR 
NEXT CONSUL INTERNATIONAL CHIMIE SOLVA·Y BRUSSELS SEPTEMBER 47". I 
immediately wired back: "SORRY CAN'.T ACCEPT INVITATION. AIRMAIL LETTER 
LEFT YESTERDAY." 
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Sunday. February 23. 1947 

I spent some time with Peter and also worked on some of my writing 
projects. 

Jo Owen visited during the afternoon, and then, at 5:52 p.m., I left 
Berkeley on a train bound for Hanford. 

Monday. February 24. 1947 

Enroute to Richland. When I arrived in Portland, I transferred to a 
train to Pendleton. Ther~ I was met by a driver from Hanford and driven 
to Richland. I will stay at the Guest House during my visit. 

Tuesday. February 25. 1947 

In Richland. I attended a General Electric Nucleonics Project 
Consultants meeting in the downstairs lounge of the Transient Quarters. 
Present, in addition to me, were consultants Walter H. Zinn, Hood 
Worthington, Ernest O. Lawrence, Warren K. Lewis, and a number of General 
Electric Schenectady and Hanford people including Harry E. Winne, C. Guy 
Suits, K. H. Kingdon, D. H. Lauder, A. B. Greninger, O. H. Greager,W. 
Kelly Woods, Paul F. Gast, Roy Beaton, Herbert M. Parker and C. W. J. 
Wende. The meeting was presided over by Greninger. 

Kelly Woods and then Paul Gast talked on the problem of expansion and 
stored energy in the graphite of the Hanford production piles. They also 
discussed the blistering of the uranium slugs and pile technology in 
general. 

Beaton described the program of research, semiworks testing, and 
scale up to production of the Redox Process. The semiworks tests are 
scheduled to be finished by February 1, 1948, the pilot plant should be 
operating by October 1, 1948, and the full scale production plant should 
be operating by October 1, 1949, at a capacity of 1.5 tons of uranium 
slugs per day. 

Greager spoke on the operating status of the Bismuth Phosphate 
Process. Absorption of 1131 to prevent its escape presents a problem, as 
does waste disposal, in general, which costs $1 per gallon. 

Herb Parker reported on health problems. Some Richlanders, he said, 
have about 0.01 microcuries offis~ion~product beta-particle emitters 
(Zr, Cb?) in a day's output of urine. All animals tested have some 
beta-particle activity. 

Wende reported on the facilities in the production piles for special 
irradiations. 

After lunch a summary meeting of the consultants with Winne, Suits, 
Kingdon, Woods, Greager, Lauder, and Greninger was held in Lauder's 
office. Concern was expressed about the need to set up a priority system 
to govern the competition for the space for special irradiations in the 
piles. Lawrence suggested that a sodium-cooled unit be set up in one of 
the three-inch test holes in order to obtain needed information for 
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future sodium-cooled piles, such as corrosion of iron by sodium. linn 
agreed that very large (1,000,000 kw or larger) piles of the future might 
be of the sodium-cooled graphite type. Lawrence urged that the 
three-year time scale for the Redox Process be speeded up. Winne 
emphasized that the three most immediate problems for General Electric, 
as trustees of Hanford, are (1) gas decontamination, (2) Redox Process, 
and (3) emergency pile design (because of the graphite problem). I 
agreed that the Redox Process must move along as fast as possible, even 
at the expense of the Chelate Process. I suggested that the Argonne 
National Laboratory support work for the development of the Redox 
Process; Greninger asked linn if this was possible, and linn said he 
believes it is but he will have to discuss it with his people. 

At 8:30 p.m. I talked to the Richland Technical Society on "The 
Transuranium Elements." The meeting was held in the Conference Room of 
Kadlec Hospital. 

[In Berkeley, the first session of Chemistry 123 was taught by Iz 
Perlman at 10:10 a.m. in Room 219, Gilman Hall. Members of the class 
this semester are Alfred D. Abshire, Anubhai H. Amin, Francesco Asaro, 
Alice D. Awtrey, Victor P. Bond, James A. Bassham, Robert S. Boydston, 
LeRoy A. Bromley, John E. Coles, Robert A. Conard, George L. Cunningham, 
San Hormasji Dalal, Lore1 Lu Daus, Milton W. Davis, Russell K. Edwards, 
LeRoy Eyring, Ernest E. Faerber, George J. Fritz, Robert H. Goeckermann, 
Harold E. Granquist, Thomas E. Hicks, Allan S. Hirsch, Donald F. Howard, 
Betty P. J. Hurd, Richard Koch, Theodore J. La Chape11e, Edward J. 
Leshan, Manfred Lindner, Lawrence B. Magnusson, Roy D. Maxwell, Marian M. 
Maxwell, Robert A. Mitchell, William C. Orr, Robert L. Oswalt, Monroe A. 
Postre1, Roberta F. Pratt, Edward E. Reinhart, Barney Rubin, Daniel Sam, 
Edith M. Seadden, William B. Schwabacher, Kenneth Street, Stephan D. 
Thornton, Richard J. Weiss, Louis B. Werner, Mark L. Wilkins, "John C. 
Wingard, and James M. Witt. Also sitting in on the class are Robert L. 
Cochran, Albert Ghiorso, Carl L. McGinnis, and Edwin L. lebroski. 

Dag Dreher and young Jerry visited Helen during the afternoon.] 

Wednesday. February 26. 1941 

In Richland. The members of the committee of the General Electric 
Nucleonics Project Consultants spent the day touring Hanford production 
facilities and conferring individually with various members of the 
General Electric Schenectady and Hanford staff. 

In the afternoon I talked with o. H. Greager about Fred Albaugh as a 
possible employee, Albaugh's type of position, and his salary. I also 
talked with some General Electric people about possible support for 
George Watt's research, but I received no positive response. 

Lawrence and I boarded Union Pacific train No. 19, leaving Kennewick 
at 10:10 p.m. 

Thursday. February 27. 1947 

En route to Berkeley. Lawrence and I arrived in Portland at 1:30 
a.m. and then took UAL Flight 592 from Portland at 8:30 a.m. We arrived 
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in Sacramento at 12:47 p.m. and were met and driven to Berkeley by a Rad 
Lab driver. By switching to air travel, we arrived home from this trip a 
day earlier than scheduled. 

Iz gave the Chern 123 lecture, which consisted mainly of definition of 
terms, this morning. We have decided to assign problem sets this 
semester, and Iz assigned a set due next Tuesd~y; Harry Hicks will be our 
reader for the course. 

Amos Newton's monthly report to C. E. K. Mees (January 1 to January 
31) was issued today. Newton described the synthesis of 1,2,5.6 
dibenzanthracene. Then he discussed the fission in lead and bismuth, the 
bombardment· of arsenic with 200 Mev deuterons, and the unusual reactions 
with high energy particles. 

In my stack of mail I noted a letter from Walter J. Murphy (Editor. 
Industrial & Engineering Chemistry) about the manuscript by Yankwich and 
associates, "Correcting for Absorption of Weak Beta Particles in Thick 
Samples: General Method for Use in Tracer Work." The paper, Murphy 
said, does not yet meet the criticism of Dr. Frederick Henriques, one of 
the referees. Murphy asked me to serve as an arbitrator and give my 
opinion of the present version of the paper. 

I read a letter from Charles Allen Thomas, President-Elect of the 
American Chemical Society. Charlie said that, at his request, Alden 
Emery extended him the pleasure of notifying me that the 1947 American 
Chemical Society Award in Pure Chemistry has been awarded to me. This 
will be announced at the spring meeting of the ACS and will be presented 
at the fall meeting. He emphasized, however, that this information is 
still confidential. 

There was some correspondence between Kasimir Fajans and Aristid V. 
Grosse about the name of element 91, which I looked over. Fajans 
originally suggested the name "brevium" but seems, in this 
correspondence, not to have strong feelings about that name. He regards 
the name "brevium" as applying only to the isotope UX 2 , which he 
discovered, and thinks the name "protactinium" for the long-lived isotope 
(Pa 231 ) should more appropriately serve as the name for element 91. 
Fajans suggested that Grosse correspond with Paneth. 

Friday. February 28. 1947 

This morning I called Fred Albaugh and told him about my conversation 
with Oswald H. Greager and the type of position that Greager has in mind 
for him at Hanford. Fred is interested in the job there but said that he 
has agreed to visit Schenectady soon about a position there. I then 
wrote Greager and suggested that it might be worthwhile for him to go to 
Los Angeles to talk with Albaugh. I gave Greager Fred's phone number and 
mentioned the Schenectady trip. 

George A. W. Boehm (Radio Editor, ACS News Service) invited me on 
February 24 to appear on a "Science Forum" radio broadcast on April 16 in 
Schenectady. I answered today that I would be pleased to appear but said 
that I am not certain that I can appear on a Wednesday. I described my 
up-coming schedule to Boehm. 
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At home Helen told me that Katherine Owen, Jots sister, dropped in to 
see her for a few minutes today. 
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Saturday. March 1. 1947 

Most of my morning was spent in Building 4, where I made the usual 
rounds of the laboratories to check on the research, and read. 

Roy Heath, who is visiting the west Coast for Wyandotte, and I had 
lunch together at Larry Blake's. He told me about a consulting 
arrangement he is trying to work out between John Willard, now at the 
University of Wisconsin in Madison, and Wyandotte. 

Sunday. March 2. 1947 

I played with Peter, read for a while, and then worked on the 
abstract-summary for my talk on March 21 at Western Reserve University. 

Today is Helen's birthday, and her mother phoned to wish her a happy 
birthday. As a present I gave her my usual box of chocolates, and Pete 
demonstrated his newly discovered creeping ability. 

Monday. March 3, 1947 

After talking with some of the fellows, I looked over the morning 
mail. I read a note from Margaret S. Griffin (Publications Manager, 
American Institute of Physics), who said the manuscript, "Nuclear 
Properties of U233: A New Fissionable Isotope of Uranium," by J. W. 
Gofman, R. W. Stoughton, and G. T. Seaborg will appear as a "Letter to 
the Editor" in the March 15th issue of The Phy~ical Review. 

I also received a letter from Neil Gordon, verifying the arrangements 
for my talk at Wayne University on March 20. 

I received and read a memo from Earl R. Miller to E. O. Lawrence. 
Miller is concerned about the hazards in 'fighting fires in areas of 
radioactivity; he made some suggestions for minimizing or eliminating the 
danger. 

A lengthy letter went to Edward Shapiro at Clinton Laboratories, who 
is interested in a position with us but questioned the permanency of the 
job. I have discussed the matter with Latimer and Lawrence and learned 
that, since the Radiation Laboratory is a part of the University of 
California, the only really permanent positions are those held by the 
staff of the University of California itself. In my reply letter I 
communicated this information to Shapiro and said, "In view of this I 
believe that you will want to reconsider whether you would want to come 
out here under these conditions." 

Another letter went to Simon Freed at Clinton Laboratories. Burris 
Cunningham talked with Freed when he (Burris) visited there in January 
about joint research projects on the spectroscopy of the heavy and 
transuranium elements. In my letter I explained that Professor Ro11efson 
and our new man John Conway are just now remodeling a room for their 
spectrographic equipment and feel that it is too early for a profitable 
visit for Freed. 

To George Watt I wrote that, as a result of my meeting in Hanford, I 
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believe that a subcontract with General Electric is not feasible and that 
his best bet is to negotiate with the Atomic Energy Commission. However, 
I do not know how the AEC will handle small subcontracts. I told Watt 
that we will accept applications for graduate work here from his 
outstanding seniors since we think so much of his Texas chemists. 

In addition, I wrote John Willard to ask for applications to graduate 
school from some of his best seniors. 

I briefly looked over my notes for the Chem 123 lecture tomorrow. 

Helen is having more difficulties with her pregnancy and is again 
staying in bed; however, Peter learned to sit up from his stomach, and 
this is entertaining. 

Tuesday, March 4. 1947 

In attendance at this morning's group meeting were Asprey, Blaede1, 
Conway, Covey, Cunningham, Eyring, Garden, Ghiorso, Hopkins, Howland, 
Huffman, James, La Chapelle, Lilly, Lindner, Magnusson, McCullough, 
Miller, Morgan, Newton, O'Connor, O'Brien, Orlemann, Perlman, Prescott, 
Robinson, Seaborg, Templeton, Thompson, and Werner. Templeton reported 
on his bombardment of bismuth with 400 Mev helium ions, in which he found 
fission product activities in the chemically separated gallium, bromine, 
strontium, yttrium, molybdenum, ruthenium, tellurium, iodine, barium, and 
cerium fractions. There was a discussion of the distribution curve, 
which seems to be symmetric with a peak at mass 100. Templeton and I 
then talked about the need to know the cross section for the formation of 
At211 in order to determine whether it is possible that it is formed by 
30-40 Mev secondary alpha particles. I suggested that our next 
experiments in this region should be bombardments of thallium, platinum, 
and gold with 400 Mev helium ions in order to look for fission; also we 
should bombard bismuth with 150 Mev neutrons and look for fission. 

McCullough corrected information reported two weeks ago: 
protactinium metal has the same structure as thorium metal; however, this 
may be complicated by the presence of PaO or PaC. He also discussed his 
work on neptunium and americium metals. 

O'Connor reported on his bombardment of uranium with 200 Mev 
deuterons (no alpha particles due to PU 234 were found) and his 
bombardment of thorium with 400 Mev helium ions (no alpha particles due 
to neptunium or plutonium were found). He looked for light fission 
products but found no activity in the iron fraction. 

Then Cunningham announced that Ed Tompkins (Clinton) is coming out to 
help us set up ion exchange columns, which they have used for the 
separation of rare earths. This is expected to be a good method to 
separate actinide elements. Finally, Hopkins talked about the 
improvements being made in the chemical separation of arsenic from 
gallium, germanium, and selenium for use in his bombardments of arsenic. 

* * * * * 
At 10:10 a.m. I collected the problem set assigned last Thursday to 
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the Chemistry 123 class and then gave the lecture, covering such things 
as spin, magnetic moment, quadrupole moment, etc. 

Today's mail brought a reply arrived from Lyle Jensen to my letter of 
February 21. Jensen said that, because of his religious convictions, it 
is not possible for him to work on Saturday and thus must decline our 
offer of an instructorship. He offered to help try to find someone for 
our position when he attends the Crystallographic Society meeting: 

Unfortunately, I developed a migraine headache during the evening and 
could do no reading. 

Wednesday, March 5, 1947 

(Edla) Jane C. Boggs began working as a technician in our counting 
room today. 

Among my phone calls was one to Peter Yankwich on campus to discuss 
some of the criticisms of the reviewer (Dr. Frederick Henriques) of his 
article for Industrial and Engineering News. I offered a suggestion that 
may handle the criticisms. 

I then went around to some of the labs and talked with some of my 
graduate students--Dan Miller, Paul O'Connor, Stan Thompson, Larry 
Magnusson--about the progress of their research. 

Later in the afternoon I did some" report reading. 

Thursday, March 6, 1947 

This morning I looked over my notes for Chemistry 123 in my Gilman 
Hall office. Then, at the 10:10 a.m. lecture, I returned Tuesday's 
problem set, explained the problems, and then gave the class a lecture. 
Among the topics covered were the Bohr model of the nucleus and the Fermi 
theory of beta decay. 

As usual I stopped in the Department of Chemistry office after the 
lecture to speak with various colleagues and Miss Kittredge. I arranged 
with Professor Gibson and Bill Dauben to go to Mira Vista Country Club 
after lunch for 18 holes of golf (GEG-103, WGD-108, GTS-96) and 
conversation. 

Friday. March 7, 1947 

After dealing with some administrative matt~rs and phone calls, I 
tal ked with some of the f e 11 ows and then looked over the mail: I n a 
letter dated February 28, W. H Sullivan stated that the meeting of the 
Subcommittee on Nuclear Constants will be held on Saturday, March 22, at 
9 a.m. in Jones Laboratory; Room 208 (University of Chicago). Sullivan 
also gave a few new points of data for our "Table of Isotopes." 

I received a note from W. D. Leech of the Pasadena City Schools, 
verifying the April 29 date for my Faraday Lecture; the talk will be at 8 
p.m. and will be preceded by a dinner at 6 p.m. 
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James Grady (ACS News Service) sent me a press release about my 
upcoming talk to the Indiana Section. Today I wrote and asked him to 
delete. the first three or four paragraphs--since I am now a member of the 
GAC, I do not want to make any statements that might be interpreted as 
official policy of the AEC. The material about commercial applications 
of atomic energy, I wrote, is all right. 

I returned the contract sent to me by D. E. Chambers (General 
Electric, Schenectady) and asked that it ·be redrawn and made out to me 
directly. 

Helen reported, when I got home, that Katherine Owen and her mother 
came by today to give her some jewelry that Jo had made for Helen's 
birthday--Jo is ill. 

Saturday. March 8. 1947 

At my office I dictated a reply to a February 21 letter from M. C. 
Sneed (University of Minnesota) about the volumes, Comprehensive 
Inorganic Chemistry, to be published by D. Van Nostrand Company. I 
explained that, although I have little time to devote to this, I agree to 
prepare the section on the plutonium family because there is very limited 
open literature material available now. In answer to his question about 
preparing a chapter on the entire actinide series, I said the only way I 
could do this is to use material to be prepared by him on thorium and 
uranium and then cover the other elements, adding some general statements 
on the actinide series. 

Another letter I answered came from Beryl Gilman of Technical 
America, who asked for an article on plutonium that would be 
understandable to technical workers, from architects to engineers. In my 
response I said that I would like to write such an article but, because 
of my travel schedule, it will be several months before I can prepare it. 

Ed Lingafelter (University of Washington) wrote on February 24 to 
suggest a possible candidate for our x-ray diffraction position. 
Unfortunately, the man he suggested has vision problems. In my reply I 
explained that we intend to have all of our future work carried on by 
University of California staff members and I do not feel the man he 
suggested would fill the bill as a member of the faculty. 

Professor George Glock1er (State University of Iowa), who is writing 
a general chemistry book, recently asked about the name of element 61. 
In my reply today I said that my only connection with this is of one who 
is interested in seeing that an authentic name is given to it. I said, 
"I believe that it is fairly well established now that the naming will be 
done by L. E. Glendening and J. A. Marinsky of MIT, now recognized as the 
discoverers." I suggested that Glock1er write to them. 

A telegram arrived from Welden Reynolds (Encyclopaedia Britannica), 
saying, "CHADWICK'S PAPER ON NATURAL RADIOACTIVITY JUST ARRIVED. WOULD 
YOU LIKE AN OUTLINE OF TOPICS?" 1 immediately wrote and asked for both 
an outline and a copy of the article, saying that I should be able to 
finish my article by some time in May. About the other articles (on the 
transuranium elements and the three or four elements immediately 
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preceding neptunium) that I am scheduled to write, I informed Reynolds 
that the new work on these elements has not yet been published and 
probably will not be for another year. There is, I noted, general 
agreement that the work should not be published elsewhere before 
appearing in the Plutonium Project Record. I then asked Reynolds to send 
me copies of the present articles on uranium and thorium and also those 
on actinium and protactinium if such exist. 

I sent a note to Charles A. Thomas (President-Elect of the ACS) to 
say that I am pleased to learn I have been awarded the 1947 ACS Award in 
Pure Chemistry. 

Another note went to W. R. Kanne to inform him that, as a consultant 
to General Electric, I shall be in Schenectady on March 25. 

In a memo to Don Cooksey, I pointed out that, since there are so few 
men working on the Davis research program, it is not desirable to have 
monthly reports on that program. However, I said, we shall keep in 
fairly close touch with Herb Young. 

Sunday. March 9. 1947 

Part of my day was spent drafting a talk, "Scientific Background for 
Atomic Energy and its Control," to be recorded next Saturday for 
broadcast on radio station KQW. 

I tried to help entertain Peter during the'day so that Helen could 
get some rest. 

Monday, March 10, 1947 

As usual on Monday, there was quite a bit of mail. Albert C. English 
(formerly of the Chalk River Laboratory and now at Northwestern 
University) wrote to give me the status of the Canadian paper (A. C. 
English, E. P. Hincks, T. E. Cranshaw, and J. A. Harvey) on the 4n + 1 
series. English explained that they expect to have a letter ready in a 
few weeks but a major publication will not be finished for some time. He 
asked for a summary of the work that we will get declassified. 

A letter arrived from John Willard, in which he announced that the 
University of Wisconsin will have openings for new instructors and 
assistant professors next year. He is also interested in good graduate 
students. In a postscript~ John noted that he- just received my letter 
inviting applications for graduate s~udents. 

George A. W. Boehm (Radio Editor, ACS News Service) wrote to explain 
that the March 26 date of the "Science Forum" radio program is already 
filled and said they will hold open the date of April 23. Boehm 
suggested I write to Caleb Paine of General Electric directly. I then 
received a telegram from Caleb Paine stating that March 26 is still open 
and asking if I can take part in this broadcast. I wired back, "ACCEPT 
MARCH 26TH DATE PROVIDED CAN MAKE 8:18 PM TRAIN TO NEW YORK. DO I NEED 
TO KNOW MORE ABOUT EXPECTED CONTENT OF TALK?" 

I wrote to Oliver Grummitt (Western Reserve University) to send him 
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the abstract-summary of my talk, "The Transurani urn El ements," for the 
March 21 "Frontiers in Chemistry" series and to give him my arrival time 
in Cleveland. I requested a slide projector for the talk and asked for a 
hotel reservation. 

I answered Walter J. Murphy's letter about the Yankwich manuscript 
and suggested one essential change that I believe will handle many of the 
criticisms of the reviewer. 

Iz reported he asked Russell Ball for authorization for 2500 pah of 
helium ions on a thorium backing plate on the 60-inch cyclotron. 

Other activities today included some work on the notes for tomorrow's 
Chemistry 123 lecture and discussions about the research. 

Tuesday, March 11, 1947 

Present at this morning's group meeting were Asprey, B1aedel, 
Connick, Conway, Covey, Cunningham, Eyring, Garden, Ghiorso, Goeckermann, 
Hopkins, Huffman, La Chape11e, Lilly, Lindner, Magnusson, McCullough, 
Miller, Newton, O'Connor, Prescott, Reynolds, Robinson, Seaborg, Stewart, 
Templeton, Thompson, and Werner. Reynolds described the mass 
spectrograph that he is designing for use in identifying isotopes 
produced in bombardments. 

O'Connor announced that work has just begun on the fission of uranium 
with 400 Mev helium ions, which indicates that it is symmetric (high 
yields of silver and tellurium) with high yields in the low mass wing 
(gallium and bromine). I pointed out that the yields include all 
elements from uranium itself down as low as manganese (atomic number 
25). 'Templeton said he performed a volatilization experiment and found a 
high yield of At211 (31 mass units down)! . Lindner mentioned his 
experiments to look for fission of tin with 400 Mev helium ions; the 
results seem to be negative so far. 

Eyring reported on the alterations they are making to Westrum's 
microcalorimeter to be used for heats of reaction of transuranium 
elements. 

Then Ghiorso talked about his Chicago work on the fissionability of 
PU 238 and Cm242. Two separate measurements of the slow neutron fission 
cross section of PU 238 gave values of 23 and 38 barns that, when 
corrected for the presence of PU 239 , lead to a fission cross section of 4 
barns for PU 238 . The results may indicate a large neutron capture cross 
section (500-1000 barns) for Cm242; deduction of a fission cross section 
for Cm242 is complicated by the probable presence of highly fissionable 
Cm243 . 

There were several additional reports on work with the 184-inch 
cyclotron: Goeckermann reported additional positive identification of 
symmetric fission of T1205 with 400 Mev helium ions. Newton described 
his rough determination of an excitation function for thorium fission 
with helium ions (from 400 Mev down to the end of the range of the helium 
ions). Hopkins reported on the yield of gallium, germanium, arsenic, and 
selenium from 200 Mev deuterons on arsenic; and Miller described the 
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relative yields of a large range of products from the bombardment of 
copper with 200 Mev deuterons. 

* * * * * 
At 10:10 a.m. I gave the Chem 123 lecture in Room 219, Gilman Hall. 

After discussing the general process of beta emission, I went on to talk 
about radioactive decay laws. I also gave the class another problem to 
work for Thursday. 

Up on the hill I found that a telegram had arrived from Caleb Paine 
stating that I easily can make the 8:18 p.m. train to New York following 
the "Science Forum" radio broadcast on March 26th. He gave me a few 
pointers for my 15-minute broadcast. I then wired K. H. Kingdon 
(General Electric) to inform him that I shall be in Schenectady on both 
March 25 and March 26. 

Edward R. Tompkins of Clinton Laboratories has arrived in Berkeley in 
order to work with our group, particularly Burris Cunningham, for about a 
month. W~ are particularly interested in Tompkins· expertise in the use 
of ion exchange resins to separate rare earth elements from each other. 
We want to apply this method to our separation of tripositive actinide 
elements from each other. 

I attended both the Connick-Seaborg groups meeting in the afternoon 
and the Chemistry Research Conference in the evening. 

Wednesday. March 12. 1947 

This morning I received a telegram from Welden Reynolds asking how 
long I want to keep the Chadwick article, "Natural Radioactivity." They 
have only one copy and want to begin processing it immediately. By 
return wire I said that I will settle for an outline of the article and 
perhaps see the article when I am in Chicago on March 22 and 23. A 
telegram also arrived from Oliver Grummitt stating that my abstract for 
the "Frontiers in Chemistry" talk is satisfactory and that he has 
reserved a room for me in the Hotel Cleveland. 

After checking the status of some of the experiments in Building 4, I 
worked over my lecture notes for Chemistry 123 and did some reading. 

Helen told me when I got home that Rebecca Cason visited her this 
afternoon. 

Thursday. March 13. 1947 

I checked in with Miss Kittredge and various colleagues and then 
looked over my lecture notes in my Gilman Hall office--I gave the lecture 
to the Chemistry 123 class. Today·s topics included the Fermi 
relationship, the Wigner nuclei, and the Dirac relativistic equation for 
the electron. I assigned another problem for next Thursday. 

After speaking with Geoffrey Wilkinson, I went to my hill office. A 
revised draft of the explanatory material for our "Chart of Nuclides" 
arri ved from Truman Kohman. He inc 1 uded comments on a numbe"r of the new 
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entries and said he is employing the notation Cuss d* to indicate a 
reaction involving the emission of many particles. Such reactions, he 
said, might be called "star reactions" by analogy with the terminology 
used when similar reactions are observed in photographic emulsions. 

After lunch Professor Gibson and I went to Mira Vista and played 13 
holes of golf. My extrapolated score for 18 holes was 97. 

Friday, March 14, 1947 

I took care of some administrative matters and then looked at the 
morning mail, which included a letter from Josef Mattauch in Switzerland 
thanking me for sending the reprints he requested. Mattauch said that he 
noted that I am a sponsor for the Committee for Foreign Correspondence of 
the Federation of American Scientists and added that he is interested in 
their deserving activities--he has written for their publications. He 
then asked to be put on a list for receiving University of California 
reprints and stated that he is sending me, under separate cover, a set of 
reprints from his institute. 

Oliver Grummitt wrote to describe the audience for the "Frontiers in 
Chemistry" series and to again ask for an outline. (However, I mailed 
him the abstract last Monday, and he responded by telegram on 
Wednesday.)' 

Charles P. Smyth sent me some train timetables to help me plan my 
Princeton trip (March 27). I promptly wrote to thank him for them and to 
state that I shall arrive in Princeton at 3:15 p.m. I also added that I 
should like to have dinner with him, but I believe I should leave 
Princeton Junction for Washington at 8:08 p.m. 

I mailed Joe Katz three copies of Paper 22.3 ["The Neptunium (4n + 1) 
Radioactive Family" by G. T. Seaborg] of Volume 14B of the Plutonium 
Project Record. Katz, Winston Manning, and I are Associate Editors for 
this volume. I also mentioned to Katz that I shall see him in Chicago on 
March 22. 

Another note went to John Lewellen to inform him that I will not be 
in Chicago on March 23 but that I probably shall be able to see him there 
on Sunday, April 20. 

Also arriving in today's mail was a schedule from Kenneth Kingdon 
(General Electric) of my consultations and talks during my visit to 
Schenectady on March 25 and 26 . 

Helen had an appointment to see Dr. Borson yesterday that she had to 
cancel because she was not feeling well. Today Dr. Borson came to the 
house to see her and gave her instructions to continue with the bed rest. 

Saturday, March 15, 1947 

I spent the morning and some of the afternoon in my office and the 
laboratories in Building 4. Today I particularly wanted to confer with 
Burris Cunningham and Ed Tompkins about their work on the separation of 
americium and curium using ion exchange resins. 
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As we often do on Saturday, Stan Thompson, Tom Morgan, and I went to 
Larry Blakels for lunch. 

Later I recorded a talk, "Scientific Background for Atomic Energy and 
Its Control," which will be broadcast over radio station KQW next Sunday 
at 9:30 a.m. I described the Baruch proposal to the United Nations: 
"The plan is to set up an international Atomic Development Authority, 
which would control all uranium and thorium mines and all the refineries 
for making uranium and thorium metals out of the ores. By controlling 
these, the international agency can make sure no individual nation has 
the raw materials to use in making atomic bombs. . .. In this way, by 
directly managing all the processes which deal with dangerous materials, 
the international Atomic Development Authority would be able to make sure 
that no nation could make atomic bombs secretly." 

Sunday, March 16. 1947 

I entertained Peter (or more truthfully, he entertained me) and then 
spent some time today reading and correcting the typed draft copy of my 
article, "Artificial Radioactivity," for the Encyclopaedia Britannica. 
Additionally, I worked on my 15-minute talk, "The New Elements," that I 
will present on March 26 on radio station WGY in Schenectady. 

Al Ghiorso and his young daughter Kris, who was particularly 
interested in seeing Peter, stopped over for a visit. Later Jo Owen 
dropped in to see us. 

Monday. March 17. 1947 

Iz and I discussed some administrative matters; then I looked over my 
mail. I read a letter from Ray Stoughton, who noted that the security 
censorship didnlt leave much' information in our U233 note. Ray asked for 
20 reprints. He then said that he believes that all the men who wanted 
to do graduate work and whom he would recommend have gone to universities 
already, but if he finds any in the relatively near future helll let us 
know. 

A note arrived from Ralph E. Lapp, who is now with.the Research and 
Development Division of the War Department General Staff, stating that he 
hopes to see me when he visits the Radiation Laboratory on March 19 and 
20. [Unfortunately, I shall be out of town on those days.] 

Alden Emery informed me that the first announcement of the 1947 ACS 
Award in Pure Chemistry (financed by Alpha Chi Sigma) will be made at the 
ACS meeting in Atlantic City in April but the award will be presented at 
the New York meeting in September, at which time I, as the recipient, 
will be expected to deliver an address . 

. M. C. Sneed agreed to the proposals I made in my' letter to him of 
March 8 about the coverage of the articles I am to write for his 
Comprehensive Inorganic Chemistry. However, he did not agree with my 
comment that my contributions will not be worth an honorarium. 

Boris Pregel sent me a copy of a pamphlet, "Formules de Constitution 
Nucleaire et Normalization des Corps Simples," written by an acquaintance 
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of his, Mr. Hely. Pregel asked for my comments. 

I looked over a report, "Mass Spectrograph Design for Determining 
Mass Assignments of Radioactive Isotopes," by Fred Reynolds. Reynolds 
described the Chicago machine and work he did while visiting there with 
Inghram and Hayden. 

Pete had an appointment with Dr. McAlear at 1:45 p.m. and received 
his first whooping cough immunization. He now weighs 20 1/4 pounds and 
is 28 3/4 inches tall.· 

Tuesday, March 18, 1947 

At today's group meeting the following people were present: Blaedel, 
Cunningham, Eyring, Garden, Goeckermann, Hopkins, Huffman, James, La 
Chapelle, Lilly, Magnusson, McCullough, Miller, Morgan, Newton, O'Connor, 
Perlman, Robinson, Seaborg, Stewart, Templeton, Thompson, and Werner. 
There were several announcements: a 1 mg C060 source has been received 
from Oak Ridge (5.3-year gamma emitter, equivalent in intensity to 1 mg 
radium, to be used by Segre to measure its decay rate with his new 
balanced circuit); the chemical storeroom should be used as little as 
possible; and a description of the health physics setup was given. It 
was also reported that the construction of Building 5 and the hot lab is 
being held up because of lack of laborers for digging foundations and 
laying of pipes. In response to a remark of Morgan that the disposal of 
waste solutions is not being taken care of and to a question from 
Perlman, Garden said that short-lived activity, when operations are in a 
region where they will not interfere with other people, can be dumped 
down the drain; however~ it collects cumulatively in drains and stops in 
the first 400 feet of pipe. He suggested that long-lived materials be 
put aside and taken out to sea. 

James described the bombardment of PU 239 with 40 Mev helium ions. 
The expected 17-hour Am242 was not seen in the chemical fraction isolated 
by fluoride and fluosilicate cycles. 

Goeckermann talked about the results of the bombardment of bismuth, 
lead, thallium, and platinum with 400 Mev helium ions to search for 
fission by chemical separations of fission products and his calculated 
fission yields. The cross section for bismuth is highest, those for lead 
and thallium about equal, and that for platinum, if indeed it does 
undergo fission, is 10 times less than for lead and thallium. I said 
there is a need for a term to describe reactions where 5-20 particles are 
knocked out. Perlman said McMillan has suggested calling them "star 
reactions." I offered "splintering," Perlman "chipping," Eyring 
"depletion," McCullough "fragmentation," Hopkins "particular reaction," 
and Morgan "neutronogenetic reactions." 

Werner then reported that the separation of americium and curium was 
a "notable flop." I noted that one of the reasons for obtaining a pure 
curium sample is to bombard it in the 60-inch cyclotron. 

O'Connor described the fission products from the bombardment of 
uranium with 400 Mev helium ions. He reported his relative yields of 
chemically separated products from gallium to barium and described his 
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separation by volatilization of At211, P0210 and P0208 by 
heating a portion of the original target. 

Finally, McCullough talked and showed his plot of the lattice 
constants and densities for heavy metals (atomic numbers 90-94 inclusive) 
with face-centered cubic structure; howeve~, it is not certain that the 
values for protactinium and neptunium might not correspond to PaO and NpO. 

* * * * 
The Chemistry 123 lecture was given at 10:10 a.m. and a midterm was 

announced for March 27. Among the topics discussed today were nuclear 
isomerism and the measurement of beta particles and gamma rays. 

On the hill I attempted to clear my desk of pending correspondence, 
preparatory to my coming trip. 

I answered a March 4 letter from E. B. Christiansen (a friend from 
Met Lab days) from the University of Idaho, who asked about obtaining 
some more radioactive material for use in fluid flow experiments. Joe 
Hamilton, I told Christiansen, will ship some deuteron-bombarded copper 
containing the 2S0-day Zn65 isotope. I then suggested that, if this 
material shows promise for his experiments, he request more radioactive 
material from Paul C. Aebersold, Isotopes Branch, Oak Ridge. 

In addition to the unclassified letter I received from Stoughton 
yesterday, I also received a secret letter asking about" the assignments 
of bismuth, lead, and polonium isotopes. I answered today and said there 
will be full reports within a month and gave him brief reasons for our 
assignments. I also told him, in reply to his query, that we have been 
using the value of some 104 bas th&cross section for the slow neutron 
destruction (n,y and fission) of PU 241 . 

In a memo to E. E. Coleman I requested that he expedite the 
installation of a home telephone for B. B. Cunningham. 

A brief acknowledgement went to Truman Kohman for the draft of the 
explanatory material for the "Chart of Nuclides" I received last week. I 
said I agree in general with it although Perlman and I probably shall use 
the title, "Table of Isotopes," for our compilation. (Truman is adamant 
about using the term "nuclide" for the broad application.) 

I declined a March 13 invitation from Leon Lortie to give one of the 
main addresses on June 10 at the 1947 Conference of the Chemical 
Institute of Canada at Banff, explaining that I have previous commitments. 

I also acknowledged the outline for Chadwick's article on natural 
radioactivity from Welden Reynolds (it arrived yesterday) and told him I 
shall spend Saturday, March 22, at Argonne and will try to call him (in 
case I should want to see the entire Chadwick article). 

In a memorandum to Don Cooksey, I informed him that I shall give a 
talk, "Chemical Identification of Transmutations Induced with the 
184-inch Cyclotron," at the Chicago Information Meeting in April. I told 
Cooksey, who requested this information for Lawrence, that I shall be 
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leaving Chicago on the night of April 22 and therefore cannot speak on 
April 23. 

I also wrote a note to K. H. Kingdon (Schenectady) that the schedule 
he suggested in his letter of March 12 seems satisfactory. I informed 
him that I shall discuss the latest results on the identification of 
nuclear reactions produced by the 184-inch cyclotron in my classified 
talk on March 25. The general subject of the talk on the following day 
should be "The Transuranium Elements." 

A copy of the text for my talk on March 26 on radio station WGY was 
mailed to Caleb Paine in Schen~ctady. 

The following letter arrived from Edgar Westrum: 

Recently I discovered that I am blessed with a spring vacation (April 
3rd, et ~.) and unless some equipment that I have need for my work 
here arrives before then--I would be able to devote about 11 full 
days of research at Berkeley to the dry chemistry cause---should this 
prove agreeable and advantageous to everyone concerned. This will be 
nearly three more days than was available at Christmas and with fewer 
holidays, and less chance of Walt (Blaedel) producing another child, 
it might be a useful {rip. 

Westrum also announced that he will be in Cleveland for my talk this week 
and then will go to Chicago. I called Ken Priestley and made 
arrangements for a consulting visit in April for Westrum and then wired 
him: "ARRANGED TRIP HERE FOR YOU IN APRIL. SEE YOU IN CLEVELAND. AM 
SPENDING FRIDAY AT HOTEL CLEVELAND. ALSO AM GOING TO CHICAGO ON FRIDAY 
MIDNIGHT TRAIN NYC 89." 

At 5:46 p.m. I left on the "City of San Francisco" (Roomette 10, Car 
1023) bound for Chicago. Shortly after the train got underway I 
remembered that I had forgotten to send a report to Oppenheimer, so I 
prepared the following telegram and sent it to Mary Bender when we 
stopped in Sacramento: "SEND COPY PRODUCTION REPORT TO OPPENHEIMER 
INCLUDING CONCLUSIONS AND RECOMMENDATIONS, SEND TO HIS UNIVERSITY 
CALIFORNIA OFFICE." 

Wednesday, March 19, 1947 

Enroute to Chicago on the "City of San Francisco." During part of 
the trip, I went over the material for the talks I have coming up. 

Thu~sday, March 20, 1147 

I arrived in Chicago at about 10:45 a.m. At 1 p.m. I caught the NYC 
train, the "Carolina Special" (seat in Section 4, Car 465), for 
Indianapolis. A. N. Stevens (Editor of Research Today) met my train when 
it arrived in Indianapolis at about 5 p.m. The dinner for the Indiana 
Section of the ACS was held at 6:30 p.m. in the Warren Hotel with about 
100 members present, and at 8 p.m. I addressed the group OR "Plutonium 
and Nuclear Energy." Afterwards I was taken back to the train station, 
where I took the 11 p.m. overnight NYC train, "Cleveland Special," (Lower 
6, Car 4200). 
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[In Berkeley. Iz Perlman gave the Chem 123 lecture and collected the 
problem set.] 

Friday. March 21. 1947 

In Cleveland. My train arrived at about 7 a.m., and I went to the 
Hotel Cleveland, where a room was reserved. After resting for a while 
and going over my talks for the "Frontiers in Chemistry" series, I 
visited the Harshaw Chemical Company. There I was shown the enormous 
single crystals (weights of the order of pounds) that they produce by the 
process of solidifying under a thermal gradient. The crystals of AgC1, 
LiCl, NaC1, etc. are clear and glasslike, and their applications are 
increasing. 

Later Edgar Westrum, who came down from Ann Arbor for the talks, 
stopped by my hotel room to discuss with me his plans to spend his spring 
vacation in Berkeley. 

I gave two talks--one at 5:15 p.m. and, after a quick dinner with the 
group, another at 7:45 p.m.--in the Physics Laboratory Lecture Room, 
Western Reserve campus, on "The Transuranium Elements." The first 
lecture was devoted to a description of the discovery and methods of 
production of the known isotopes of the transuranium elements. I said in 
part: 

There are now known the four transuranium elements: neptunium 
(atomic number 93); plutonium (atomic number 94); americium (atomic 
number 95); and curium (atomic number 96). There are six radioactive 
isotopes of neptunium, three of plutonium, and two each of americium 
and curium. These are produced variously by irradiation of the 
available isotopes in this region with neutrons, deuterons, and 
helium ions. The neutron irradiations are now preferably performed 
by using the uranium piles, while the high energy charged particles 
are produced in the cyclotron. Several of these isotopes can be 
produced in more than one way_ Of particular interest are the three 
isotopes Np237, PU 239 , and Am241 because these are long-lived and 
have all been isolated in weighable amounts. Thus, it has been 
possible to study the chemical properties of these three elements by 
the methods of macroscopic chemistry in order to augment the 
information which was first obtained by the tracer technique. The 
isotope PU 239 is, of course, of the major practical importance 
because this is the famous source of nuclear energy. This i~otope is 
available in larger amounts than the others as a result of the 
successful development of the uranium pile for its relatively 
large-scale production. Fortunately, it is also true that the 
isotope Np237 is formed as a by-product of PU 239 , and it is therefore 
also available in significant amounts. 

The availability of tracer isotopes of the four transuranium elements. 
and the three above-mentioned isotopes that exist in weighable 
amounts has made it possible to learn a great deal about the chemical 
properties of the transuranium elements. This has led to the view 
that a transition series is present among the heaviest elements in 
which the Sf electron shell is being filled. Apparently this series 
begins with thorium, in the same sense that the rare earth series 
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begins with cerium, and the half-way point is reached with curium 
(element 96), where seven 5f electrons are obtained. 

In my second lecture I described the early chemical work done in 
connection with the Plutonium Project in order to develop the chemical 
procedures used for the extraction from uranium and fission products. 
Particular emphasis was placed upon the interesting work done with 
microgram quantities of material in the early days when no more than this 
amount of plutonium was available for the whole chemical research 
program. I said: 

In addition to the need for work with pure plutonium in connection 
with the separation process, it was necessary to determine a number 
of the physical and chemical properties of the dry salts of plutonium 
and of plutonium metal. Therefore the investigation on the 
u1tramicrochemica1 scale had to encompass this field also. 

I included a description of the techniques and instruments used in this 
extremely small-scale of chemical investigation and illustrated the talk 
with a number of slides picturing the type of equipment and some of the 
early plutonium compounds that were isolated. The honorarium for these 
lectures is $125. 

At nearly midnight Westrum and I boarded the NYC train, "The Forest 
City," for Chicago. (I occupied Lower 5 in Car 891.) 

Saturday. March 22. 1947 

In Chicago. I arrived at "the Englewood Station at about 7 a.m. and 
took a taxi to the Hotel Windemere East where I checked in. After 
breakfast I took another taxi to the University of Chicago campus in 
order to attend a 9 a.m. meeting in Room 208, Jones Laboratory, of the 
Subcommittee on Nuclear Constants of the Committee on Radioactivity of 
the National Research Council. Members present were W. H Sullivan 
(Chairman), T. P. Kohman (Secretary), G. T. Seaborg, K. T. Bainbridge, H. 
H. Goldsmith, B. T. Fe1d, D. E. Hull, and L. F. Curtiss. It was agreed 
that the function of the group is the compilation, evaluation, 
presentation, and publication of experimental data on the nuclear 
properties of stable and radioactive nuclear species, and on spontaneous 
and induced nuclear reactions. Sullivan reported on his chart of nuclear 
species being prepared at Clinton Laboratories; it utilizes a triangular 
coordinate system with each nuclear species represented by a hexagon. 
Bainbridge accepted responsibility for compiling a summary of reported 
values of natural isotopic abundances and a compilation of atomic 
masses. Perlman and I are keeping our table of isotopes up to date. 
Fe1d is compiling nuclear spins, magnetic moments, etc. Goldsmith is 
summarizing neutron cross sections. Martin Deutsch has another 
subcommittee, whose function is to improve disintegration schemes. 
Sullivan described an effort at Clinton Laboratories to compile an 
exhaustive summary of nuclear data, etc. He also proposed monographs on 
important nuclear species. There was also a discussion of the problems 
in presentation of data and publication and distribution. I was assigned 
specifically to the area of nuclear constants for the subcommittee. 
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After the meeting on nuclear constants, I dropped in at the meeting 
of the Subcommittee on Radiochemistry that was being held in Room 316, 
Eckhart Hall. Present were C. D. Coryell, W. E. Cohn, R. B. Duffield, G. 
Friedlander, C. S. Garner, J. W. Irvine, Jr., S. Katcoff, J. D. Kurbatov, 
W. F. Libby, W. M. Manning, R. W. Spence, N. Sugarman, and A. C. Wahl. 
L. F. Curtiss, A. L. Turkevich, A. M. Brues, and I were present during 
part of the meeting. While I was present, there was a discussion of the 
need for declassification of publication of Project work. Sugarman and I 
pointed out that much of this has been done for the Fission Products 
Volume of the Plutonium Project Record. In a discussion of the need for 
a good textbook in radiochemistry, I reported that Iz Perlman and I are 
collaborating on ~ book aimed at the graduate student level. 

In a free moment during the day I called Welden Reynolds of 
Encyclopaedia Britannica and told him that I have a rough draft of my 
article, "Artificial Radioactivity," prepared and nearly ready to send to 
him. At the end of the day I took a taxi back to the Windemere East 
Hotel and had a quiet dinner. 

Sunday. March 23. 1947 

I took a taxi from the Chicago Windemere East Hotel to the New 
Chemistry Building and spent the morning talking with Joe Katz about the 
PPR. 

After lunch I went by taxi to the Woodlawn Station, where I caught 
the 1:30 p.m. NYC train, "The Wolverine" (Seat 9, Car 87), bound for 
Detroit. I had dinner on the train and arrived in Detroit at about 7:30 
p.m. Neil Gordon met me and drove me to my hote1--The Wardell-Sheraton. 

Monday. March 24. 1947 

In Detroit. I met with Neil Gordon, organizer of Wayne University's 
"Chemical Forum," who told me about the future plans for their chemistry 
department. 

In the late afternoon I talked at the "Chemical Forum" on the 
subject, "Chemistry of Transuranium Elements." I summarized my talk with 
the fo llowi ng: 

As of today, the periodic system consists of 96 known, identified 
elements--that is, there is now positively known at least one 
isotope, stable or radioactive, for each of the elements from atomic 
number 1 to atomic number 96, inclusive. The evidence points to an 
atomic structure for the heaviest e1ements--that is, thos~ elements 
with atomic number greater than 88--corresponding to a transition 
series in which the 5f shell of electrons is being filled. This 
series differs in chemical properties from the rare earth series (the 
14 elements of atomic number 58 to 71, inclusive, following 
lanthanum) in which the 4f shell of electrons is being filled in that 
the first members of this heavy series are much more readily oxidized 
to oxidation states greater than III. As the atomic numbers of the 
elements in this series increase, the lower oxidation states, and 
particularly the III state, increase in stability. The first 5f 
electron may appear in thorium and the stable configuration 
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consisting of seven 5f electrons comes with curium. 

Neil Gordon arranged the time of my talk so that, after a dinner with 
him and other hosts, I was easily able to catch the NYC train, liThe 
Knickerbocker," (Lower 3, Car 3241) at 8:45 p.m., bound for Schenectady. 

Tuesday, March 25, 1947 

In Schenectady. I arrived in Schenectady at 7:30 a.m. and went by 
taxi to the Hotel Van Curler. After freshening up and having breakfast, 
I took a cab to the Research Laboratory of General Electric Company and 
consulted with the men there about their atomic power project. Later in 
the day I gave a classified talk on the latest results on the 
identification of nuclear reactions produced by the 184-inch cyclotron. 
(Athough this material is not yet all declassified, it is non-secret in 
nature and will be readily declassifiable.) A number of General Electric 
people had dinner with me. 

[In Berkeley. There was a regular group meeting conducted by Iz 
Perlman. In attendance were Blaedel, Cunningham, Eyring, Goeckermann, 
Howland, Huffman, James, La Chapelle, Lilly, Lindner, McCullough, Miller, 
Morgan, O'Connor, Perlman, Robinson, Templeton, Thompson, Tompkins, and 
Werner. Lindner reported on a bombardment of tin with 400 Mev helium 
ions; he found no bromine activity but may have found 600 clm of 
manganese and 100 clm of copper. 

Cunningham described a separation, effected with the help of Ed 
Tompkins, of a 33% americium-67% curium solution with a 20 cm Nalcite 
resin column eluted with 0.25 M citrate solution at pH 3.27. Roughly, 
30% of the curium was purified ten fold with respect to americium and 
about 30% of the americium was similarly purified with respect to 
curium. Next the americium-lanthanum separation will be tried. 

Blaedel reported on his density measurements of neptunium metal by 
the capillary method; his value of 19.2, in contrast to McCullough's 
value of 14.7, indicates that McCullough is making x-ray diffraction 
measurements on a thin layer of NpO and not neptunium metal. Blaede1 
also commented on his methods of melting point measurements. Since 
americium wets the tungsten jaws of the apparatus (described a few months 
ago by Westrum), the jaws were constructed of quartz--the result with 
silver was still 2000 too high. Blaedel then talked about another 
method of measuring the melting point by following the change in 
electrical resistance of a thin film of the metal. 

* * * * * 
Iz gave the Chemistry 123 lecture at 10:10 a.m. in Room 219, Gilman 

Hall.] 

Wednesday, March 26, 1947 

In Schenectady. I again spent the day at the Research Laboratory of 
the General Electric Company. Dr. W. R. Kanne, with whom I have 

·corresponded, and I had a lengthy conversation about some experiments he 
wants to do to determine the cross section for the n,y reaction in 
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PU 239 with neutrons of energies above the thermal range. I promised to 
send him drawings of the containers we use for pile irradiations. 

Then, at 3:30 p.m., I gave an unclassified general talk on "The 
Transuranium Elements." 

Some of the General Electric people entertained me at dinner. Then, 
at 7:30 p.m. I spoke for 15 minutes on "The New Elements" during the 
General Electric "Science Forum" broadcast over radio station WGY. I 
concluded my remarks by saying, "One should not close without saying just 
a word about the possibility for the discovery of elements with even 
higher atomic numbers than 96. This, of course, is in the field of 
conjecture. but I think it is safe to guess that such elements will also 
be discovered in the future." 

I left Schenectady at 8:18 p.m. on the NYC train. "The DeWitt 
Clinton." for New York City. 

[In Berkeley. Mary Bender sent out two letters of recommendation over 
my name for William J. Knox. who is applying for graduate work in 
physics, using the letter I recently sent to the Department of Physics 
here as a pattern. The letters went to Professor I. I. Rabi at Columbia 
University and to Professor John C. Slater at MIT.] 

Thursday. March 27. 1947 

In New York City. I arrived at Pennsylvania Station a bit after 
midnight and took a taxi to the Hotel Commodore and checked in. 

During the morning I called John Pfeiffer of CBS. Pfeiffer told me 
that CBS is planning a documentary about peaceful uses of atomic energy 
and will soon send one of CBS's staff to Berkeley to interview scientists 
about this subject. I agreed to making arrangements for such a visit. 

In addition, I called Bert Goldschmidt at the Barbizon Palace Hotel 
and chatted with him about our days together at Chicago and his new 
fiancee. 

At 1:55 p.m. I caught a train to Princeton. arriving at 3:15 p.m. 
Charles Smyth met me and drove me to the campus of Princeton University. 
where I spoke at a 4:30 p.m. seminar of Princeton's Chemistry Department 
on "The Transuranium Elements." 

After an early dinner with Smyth and a few others, I caught a train 
at 8:08 p.m. at Princeton Junction for Washington. I arrived in 
Washington at 11:15 p.m. and took a taxi to the Hotel Statler. 

[In Berkeley. Iz Perlman gave the Chern 123 class its first midterm.] 

Friday. March 28. 1947 

In Washington. I went by cab from the Hotel Statler to the new 
Washington headquarters of the Atomic Energy Commission (the newly 
vacated Public Health Building) at 1901 Constitution Avenue, N.W. Here 
the third meeting of the General Advisory Committee started at 9:45 a.m. 
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in Room 213. All the members were present: Robert Oppenheimer 
(Chairman), James Conant, Lee DuBridge, Enrico Fermi, Isidor Rabi, Cyril 
Smith, Hood Worthington, Hartley Rowe, and I. John Manley (Executive 
Secretary of the GAC), Commissioner Robert Bacher, AEC General Manager 
Carroll Wilson, AEC Director of Research James Fisk, General James 
McCormack (Director of Military Application), and Mr. Shivers (a security 
officer) also attended. Oppenheimer outlined a provisional agenda: (1) 
consideration of the letter written by the Chairman of the GAC to the 
Chairman of the Atomic Energy Commission following the second meeting of 
the GAC (February 2, 3, 1947); (2) action or considerations taken by the 
Atomic Energy Commission since that meeting; (3) the minutes of the 
second meeting; (4) the questions that have recently been received from 
the Atomic Energy Commission in three memoranda; (5) reports from the 
chairmen of the three subcommittees of the GAC; (6) method of approach to 
the problems thus placed before the GAC. The temporary agenda was 
approved, and the letter of February 4th to the Chairman of the AEC from 
the Chairman of the GAC, covering the second meeting of the GAC, was read 
and approved. 

Wilson then summarized the actions and considerations of the 
Commission since the last GAC meeting. He described how the Monsanto 
plant at Oak Ridge has increased the rate of production of initiators for 
atomic weapons and their plans for further increase of production. The 
Commission, he said, has decided to keep the weapons laboratory at Los 
Alamos and has extended the contract with the University of California 
for its operation to July, 1948, and he reported that a small group has 
been given responsibility for preparing a paper about the need for tests 
of nuclear weapons. Provision has been made, he said, for production of 
Zinn's fast reactor at the site of the Argonne Laboratory and 
arrangements have been made with Stewart Oxygen Company for the 
distribution of deuterium. Wilson began a discussion of the three 
Commission memoranda by describing the problems the Commission faced when 
it took over operations from the Manhattan District--budget, scope of 
activities, etc. The first memorandum (Report of Subcommittee on 
Reactors) reads: 

The Subcommittee on Reactors has carried out a general survey of 
proposals for pile development. In the course of this survey it 
became plain that the construction of additional and replacement 
piles at Hanford is in a category by itself, and with the associated 
development and installation of the Redox process must have the 
highest priority. The design should not be substantially changed, -
thus no change in the coolant should be considered, but changes that 
will not sensibly delay construction should be incorporated, such as 
modification of the graphite structure. No experimental facilities 
for power generation or for research other than simple irradiation 
should be included. This does not preclude the possibility of 
incorporating the results of experience as the program of 
construction advances. The possibility of using portions of the 
present water treatment plants for the new units should be 
considered. 

The main objective of the Hanford work should be steady production of 
plutonium until the operation of breeders is able to meet all demands 
for plutonium. There is no point in planning large expansion of 
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production without the installation of new methods of conserving raw 
material. This involves chemical recovery, as by the Redox process; 
high p1utonium concentration (which forces a reconsideration of the 
effect of PU 240 on the weapon); and the use of isotope separation to 
make possible the reuse of depleted material by enrichment. 

We list below four other reactors in the estimated order of 
decreasing importance; the high flux reactor, the Argonne fast 
reactor, the G.E. intermediate reactor, and the Clinton gas-cooled 
pile. We recommend that the detailed engineering design, including 
provision for recovery of fissionable materials, of the first two of 
these be authorized immediately, that construction be authorized as 
soon as possible, and that the necessary fissionable material be 
allocated unless unanticipated difficulties appear. 

Though we recommend study and development of the resonance reactor by 
the General Electric Company, this must not be allowed to interfere 
with the development and installation of the further facilities at 
Hanford. The Argonne fast reactor and the high flux reactor are 
regarded as more urgent, and the Schenectady program should be 
pursued in a mannter to interfere as little as possible with their 
completion nor to compete for personnel. The high temperature power 
reactor seems to be unlikely to produce power promptly, and we do not 
recommend detailed engineering design. This action is without 
prejudice to further work on components. 

All current reactor designs represent the first stage of developments 
that will require much detailed engineering for further improvement. 
Work on many of the components of power reactors can and should 
proceed independently of integrated design. Metallurgical and 
ceramic engineering groups should be encouraged to work out the 
different possibilities of incorporating fissionable and moderating 
materials in forms that are suitable for use at high temperature and 
that allow high rates of heat transfer. For breeders the design of 
structures that can be processed and reformed easily should be the 
object of special attention. It must be remembered that the overall 
breeding gain can be arrived at only by considering the frequency and 
efficiency of the reprocessing step as well as nuclear factors. 

A serious study of the use of plutonium as a reactor fuel should be 
started, and facilities for its metallurgical manipulation should be 
established at one or two more sites. 

Clinton High Flux Reactor 

This unit is essentially a research tool. The disposition of 
fissionable material and coolant seem practical and the operation 
simple. The flux of fast neutrons is as high as in any planned fast 
reactor, and the thermal flux much higher. 

We see as the primary purpose of this machine the testing of 
various materials and design elements for future reactors without the 
necessity of constructing a complete unit. The pile will .also be 
used for investigations in physics, the production of isotopes, and 
general research purposes. 
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Argonne Fast Reactor 

At present this seems to be the prototype of the breeder. Though 
of very low specific power, (25 kw per kg) it will provide experience 
with the actual operations of breeding and in particular with the 
cycling of material. This unit will yield much needed information on 
the lowering of the ratio of PU 240 and PU 239 that is expected from 
the use of fast neutrons. An evaluation of liquid metal (Na-K) 
cooling will also be obtained. 

G.E. Intermediate Reactor 

This reactor is planned at present for operation in the resonance 
region, and is designed for a specific power of 200 kw per kg. It is 
expected to test the feasibility of a breeder operating at resonance, 
which at present is completely unpredictable because of the lack of 
the necessary cross sections. The basic design is adaptable to 
operation over a wide range of neutron energies with appropriate 
adjustment in the amounts of fissionable material and moderator. It 
appears to us that the construction of this reactor is for the 
General Electric Company second in importance only to its primary 
vital responsibility at Hanford. Accordingly we redemand that the 
development of this unit be encouraged to the greatest extent that 
will not interfere with the Hanford program. 

Clinton Gas-cooled Pile 

This unit was originally conceived as a means of providing an 
early demonstration of atomic power. At present it does not appear 
that the design could be realized as soon or as simply as was 
believed initially. The attractive features of this scheme are its 
use of refractories capable of standing very high temperatures and 
the fact that gas above 600°C is produced, which conceivably could be 
used directly as a turbine. 

[PARAGRAPH DELETED] 

This memorandum suggests a policy for the scope of the AEC activities 
in view of the shortage of qualified personnel and other factors while 
the second and third memoranda apply this policy to the specific 
contracts of the General Electric Company and the Monsanto Company. 
There was a discussion of the time scale for the development of nuclear 
power for civilian use; there was agreement that this is probably years 
off in view of the military problem, the raw material situation, and the 
long-time scale for breeder operation. Fermi estimated that it would be 
50 years before any nuclear electric power production at the magnitude of 
the electric power now consumed will be available. He suggested that 
breeding must be the ultimate basic solution for the shortage of uranium 
raw materials problem. We adjourned at 12:35 p.m. 

The GAC reconvened at 2 p.m. with Manley ana the security officer W. 
Balentine. Cyril Smith reported on the meeting of the Reactor 
Subcommittee held yesterday, suggesting that the Commission concentrate 
on the Clinton high flux reactor and a fast breeder reactor while giving 
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only limited attention to the General Electric reactor and the Daniels ' 
high temperature pile. 

Conant and Fermi then gave the report of the Weapons Subcommittee, 
with Conant describing the need for tests for nuclear weapons while Fermi 
urged that realistic theoretical studies of thermonuclear designs be 
made. I reported on the "Chemical Problems Attendant with Immediate 
Increased Production of Plutonium," based on the memorandum that I sent 
to the Commission, dated March 17, 1947, which stated that a substantial 
tncrease in plutonium production would depend more on additional reactors 
at Hanford than on breeders. I urged the early development of a plan for 
handling the irradiated uranium wastes at Hanford, explaining that the 
Redox Process, which will use solvent extraction techniques to recover 
both uranium and plutonium will help in the waste storage problem. 
Successful development of breeding, I said, might well depend on the 
development of a process such as the Redox Process. We adjourned at 5:15 
p.m. 

Saturday. March 29. 1947 

In Washington. Attending this morning's 9:30 a.m. meeting were all 
nine members plus Manley, Fisk, Roger S. Warner (Director of 
Engineering), and Shivers (security officer). Fisk int~oduced a fourth 
Commission memorandum about Los Alamos, which we agreed that the Weapons 
Subcommittee will investigate during its visit there next week. We then 
went back to discussing the first Commission memorandum, the report of 
the Research Subcommittee, and consideration of a central laboratory to 
carry out primary research and development responsibilities of the 
Commission. I again brought up the possible delay in the Redox program, 
pending unification of research in such a central laboratory. 

The GAC then went on to consider the second Commission memorandum, in 
which Wilson proposed a hard line with General Electric on its 
responsibilities at Hanford, in contrast to its interests in the new 
nuclear research laboratory at Schenectady, which is so dear to their 
heart. Wilson wants more effort than the company proposes on the Redox 
program, the production reactor replacement, the extension of existing 
reactor life, and much less work on power reactors. We agreed with this 
approach and then talked about Wilson's third memorandum, which covers 
Monsanto and their operation of the Clinton Laboratories. The GAC 
focussed on the concept of a central laboratory for power reactor 
development and agreed that a high flux reactor is the backbone of a 
long-range reactor program. The most attractive site for a central 
research laboratory, we believe, is the new site of the Argonne 
Laboratory in DuPage County near Chicago. At this point Oppenheimer 
suggested that Smith draft a memorandum about the Hanford problem and 
that Smith prepare a draft memorandum on the Commission's first memo. We 
adjourned at 12:30 p.m. 

During this noon's intermission, which lasted to 3:40 p.m., I talked 
with Jim Fisk about Spofford English, who ;s being considered for an 
important position in Fisk's office. I recommended Spof highly. 

Also during this intermission I sat for a photographic session at 
Harris and Ewing. 
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At the afternoon session, attended by all nine members of the GAC, 
plus Manley and Shivers, DuBridge read his draft of our comments on the 
first Commission memo, "Considerations of the Subcommittee on Research," 
which we adopted in principle. We also approved Smith's draft of our 
comments on the second memorandum. The GAC then took up the subject of 
the third memorandum; we emphasized again that the high flux reactor is 
to be regarded as the backbone of the long-range reactor program and that 
the group working on it is a key reactor group. The Daniels' high 
temperature pile, we agreed, is not suited to produce power rapidly and, 
although the discontinuance of this effort would not be serious, it would 
be desirable to continue work on fuel rods and gas cooling. We also 
agreed that the most attractive proposal for the location of the central 
reactor laboratory would be the new Argonne site, which might also be the 
site for the Argonne fast reactor and the high flux reactor (moved from 
Clinton). Fermi particularly was concerned about the possible effect on 
the personnel of Clinton. We took no action on this, however; we did 
recommend that Monsanto be urged to work on chemical problems, 
particularly waste recovery. The meeting was then adjourned--at 5:30 p.m. 

Sunday, March 30, 1947 

In Washington. I again took a taxi to the AEC Building to attend a 
10 a.m. GAC meeting with all the members except Rowe. Shivers was 
present as a security officer. Oppenheimer brought up the material flow 
and appointed a new subcommittee--Fermi (chairman), Worthington, and me 
to gather information so that the GAC can make recommendations on this 
problem. We are directed to report as early as possible on an 
investigation of PU 240 tolerances in weapons as they affect Hanford 
operating procedure and on the question of increasing the reactivity of 
spent uranium fuel recovered from Hanford operations by adding enriched 
U235 from the K-25 plant to it or recycling some of the spent Hanford 
uranium fuel through a specially designed diffusion plant. We adjourned 
at 12:05 p.m. 

The afternoon session began at 1:10 p.m. with the same ~roup. We 
continued our discussions on the various matters brought up in this third 
meeting of the GAC. Bacher, Waymack, Wilson, Fisk, and McCormack joined 
us at 2:30 p.m. Oppenheimer, in his usual masterful way, summarized our 
conclusions on the Commission'S memoranda 1, 2, and 3, said that the 
Subcommittee on Weapons will report back to the GAC on memorandum 4 after 
the group visits Los Alamos, and told of the creation of a new 
subcommittee to examine the efficient utilization of raw materials. 
Oppenheimer also said that the GAC believes a theoretical physicist is 
required on the matter of the "super." Wilson asked if it would be 
possible to proceed with pile construction on the assumption that the 
Redox Process would be successful--I replied that I had no doubt as to 
the success but only as to the possibility of meeting the time schedule 
for construction and operation; however, I said that I do not feel 
parallel work by other companies will cut the.schedule because of 
competition for the same personnel. The meeting adjourned at 3:50 p.m. 

Although I had reservations to return to Berkeley, via Chicago, by 
train, I decided to fly home in order to get there several days earlier. 
I took a taxi to the Washington National Airport, where I caught American 
Flight 407 at 10:20 p.m. for Los Angeles. 

-203-



[In Berkeley, Helen, Jeanette, and Pete visited with Stan and Alice 
Thompson--Alice is expecting a baby momentarily.] 

Monday. March 31, 1947 

I arrived in Los Angeles about 8 a.m. I telephoned my parents and 
then caught Western Flight 312 at about 10 a.m. for Oakland. This 
arrived in Oakland about noon; a Radiation Laboratory driver met me and 
drove me to the Rad Lab, where I looked over my correspondence. I noted 
a copy of a letter from Darrell Osborne to Ralph James, asking James to 
check the beam energy for an experiment described in the paper "Products 
of Helium-Ion and Deuteron Bombardment of U235 and U238" for Volume 14B. 

I read a letter, written in French, that arrived from Professor J. 
Tfmmermans of the Institut International de Chimie Solvay. Timmermans 
thanked me for the information I sent him in February, particularly the 
suggestion of the name of Melvin Calvin as a speaker on photosynthesis at 
the 7th International Council of Chemistry. He asked me to convince 
Calvin to accept. 

I saw that the note, "Nuclear Properties of U233: A New Fissionable 
Isotope of Uranium," by Seaborg, Gofman, and Stoughton--although brutally 
censored for dec1assification--appeared in the March 15th issue of The 
Physical Review [Phys. Rev. Il, 378 (1947)]. This is based on our paper 
that was mailed to the Uranium Committee in Washington, D.C., on April 
13, 1942. 

Another letter that I fead was a March 19 note from Vance Cooper, 
saying that he and his wife Mary will arrive in Berkeley the evening of 
March 24 and leave the morning of March l6 on their way to Richland. [Iz 
had informed Vance that I would be out of town on those dates.] 

I looked over a report from H. c. Ott and S. G. English addressed to 
R. W. Stoughton: "Expected Formation of Heavy Isotopes in the Proposed 
Clinton Heterogeneous Pile." 

At home Helen told me I had missed two significant events while I was 
away--Peter had cut two teeth! Also, at home I found a nice note from A. 
N. Stevens, who arranged for my talk to the Indiana Section, thanking me 
for stopping in Indianapolis to speak. 
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Tuesday. April 1. 1947 

In attendance at this morningls group meeting were B1aede1, Conway, 
Covey, Cunningham, Eyring, Garden, Hopkins, Howland, James, La Chape11e, 
Lindner, Magnusson, McCullough, Miller, Morgan, Newton, OIConnor, 
Or1emann, Perlman, Robinson, Seaborg, Stewart, Templeton, and S. 
Thompson. First to speak was Cunningham who talked about the separation 
of Am-Cm by ion exchange adsorption. Under conditions described at a 
previous meeting, they purified curium with respect to americium by a 
factor of 10; after an eight-hour run, 30% of the original curium was 
obtained in this condition. Likewise, about 30% of the original 
americium was purified with respect to curium by a factor of 10. They 
are attempting to fix the adsorption characteristics of americium and 
curium with respect to neodymium with a Na1cite resin column in a 
steam-jacketed column. Cunningham said that Asprey is working on the 
separation of 5 mg of americium from lanthanum for metal production, 
using the column. Morgan described a rather poor attempt to separate 
americium, curium, and element 61, similarly in a Na1cite column. 

Morgan and James discussed the use of fluosilicate as an e1utriant in 
the decontamination of americium and curium from rare earth fission 
products. At this point I mentioned the enormous single crystals of 
AgC1, LiC1, NaC1, etc., being produced by Harshaw Chemical, where I 
visited in March. 

Templeton reported on his bombardment of tantalum with 370 Mev helium 
ions. He found a 70-minute positron activity, probably a heavy rare 
earth, which ~uggests the knocking out of many neutrons rather than 
fission. Templeton said there is evidence for fission but the yields are 
low. Perlman acknowledged that we seem to have reached the limit of the 
preliminary stUdies on fission. 

I told the group about my recent conversation with Fermi, who 
believes that mesotrons may be artificially formed only in 
positive-negative pairs, the minimum energy for deuterons is 200 Mev, 
which becomes 400 Mev if individual nucleons react and 800 Mev if 
momentum is conserved in interactions involving a single nucleus. 

B1aede1 said that McCu110ugh i s x-ray density of 24.7 is an indication 
that it was a coating of surface oxide that gave the pattern. Westrum, 
he added, plans to work on the melting point of protactinium when he gets 
here. Eyring gave the results of his three calibration experiments to 
check the heat of solution of KC1: 4.15,4.16, and 4.18 Kca1/mo1e. 

James mentioned his proposed bombardment of beryllium-plated uranium 
with 400 Mev helium ions in order to look for the effect of projecting 
high energy secondary beryllium particles into uranium. He is not 
optimistic about the results. Finally Hopkins reported that he found a 
7-hour B+ and a 9-day activity in the selenium fraction of a bombardment 
of arsenic with 200 Mev deuterons. There was a 3-hour B- or e- activity 

. in the arsenic fraction. The gallium fraction milked from the germanium 
faction showed the one-hour B+ of Ga 68 • He reported in this bombardment 
the yield vs mass was a steadily decreasing curve contrary to the 
observations reported on a previous bombardment. 

* * * * * 
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At the 10 a.m. meeting of Chemistry 123 the midterms were returned 
and explained. The subject of today's lecture was induced nuclear 
reactions and included a discussion of the Bohr concept of the nucleus 
and potential barriers. Afterwards I stopped on the third floor of 
Gilman Hall and saw Geoffrey Wilkinson. I told him that we shall try to 
expedite his clearance so that he can work on the hill and use the 
184-inch cyclotron. I also stopped in the Department of Chemistry office 
before going up to the hill. 

In the afternoon I talked with Cunningham, B1aedel, and McCullough 
about their research programs. McCullough and I again discussed the 
problem of his replacement when he returns to UCLA. McCullough is 
willing to train one of our young Ph.D.'s in the use of his equipment; 
however, this is an idea that must obtain the approval of Dean Latimer. 

At 4:15 p.m. there was a meeting of the joint Seaborg-Connick groups; 
after dinner in the Faculty Club, I attended the Research Conference. 

Wednesday, April 2, 1947 

After a few conversations and phone calls, I answered a couple of 
letters, including a response to Dr. E. M. Billings (Rochester, New York) 
to say that I shall attend the meeting of the Committee on Professional 
Training (ACS) in Atlantic City on April 14th at 9 a.m., but I have 
another meeting at 11 a.m. and will leave at that time. 

I submitted to D. E. Chambers (General Electric, Schenectady) the 
traveling and consulting time spent in connection with my consulting 
arrangement with General Electric for November, February, and March. I 
explained that the actual traveling expenses were taken care of in 
connection with the Radiation Laboratory contract. 

For some time our clerk Lorraine Petch has been typing the "Table of 
Isotopes," a formidable job. However, the end is now in sight, and our 
local Information Division wants to issue the classified report from 
Berkeley rather than send it to Chicago for issuance as the "Project 
Handbook." This should save considerable time in getting it into the 
hands of the scientists. 

Later Ernest Lawrence, Don Cooksey, and I took Kai Siegbahn (a 
Swedish physicist and the son of Manne Siegbahn, the 1924 Nobel Laureate) 
and some other visitors to San Francisco for dinner. 

Thursday, April 3, 1947 

In my Gilman Hall office I worked on the Chemistry 123 lecture notes; 
at 10:10 a.m. I gave the lecture and assigned a new problem set. Today's 
topic was cross sections. 

After class, as usual, I stopped in the Department of Chemistry 
office to talk with Miss Kittredge and various colleagues. 

A note arrived in today's mail from Ed Westrum, announcing his 
arrival early tomorrow morning and requesting that a pass, a document 
pass, a submaster key to Building 4, and a key to the counting room await 
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him at the personnel office early Friday morning. 

Friday, April 4, 1947 

After some administrative duties and conversations with the men, I 
replied to a March 25 note from Norman Bonner (Washington University). 
Bonner is planning work on copper isotopes by bombarding nickel with 
deuterons and asked if this work has already been done iri Berkeley. I 
informed him that a group of physicists here are engaged in a program of 
bombarding separated nickel isotopes with deuterons and other particles. 

In today's mail was a thank-you note from Caleb Paine for my talk on 
the "Science Forum" broadcast on March 26. 

An invitation arrived for me from Donald A. McPherson (John Wiley & 
Sons) to a cocktail party at the Hotel Claridge on April 16 from 4 to 7 
p.m. during the ACS meetings in Atlantic City. 

Helen and I left Peter with Jeanette and walked down to the Albany 
Theater to see the movie, "The Time, The Place, and The Girl," starring 
Dennis Morgan and Jack Carson. 

Saturday, April 5, 1947 

On March 25 Neil Gordon wrote that he is very anxious to reproduce my 
Wayne University talk in the next issue of Record of Chemical Progress; 
he asked for some illustrations. In my reply this morning I sent him 
some photostats and drawings and suggested that he obtain permission from 
life magazine if he uses the picture of the first plutonium isolated. 
Additionally, I made a number of changes in the copy of the text he 
mailed me. 

I answered a March 31 letter from Welden Reynolds (Encyclopaedia 
Britannica) and said that I believe it will be possible to have my 
article entitled "Artificial Radioactivity" in his hands by May 15. 

The Director of Science of CBS, John E. Pfeiffer, recently asked me 
about the feasibility of a member of their documentary staff visiting the 
Radiation Laboratory in order to gather material for a one-hour 
documentary on the beneficial applications of atomic energy. Yesterday I 
received a letter from Ruth A. Ashton of the CBS Documentary Unit, saying 
that she will arrive in Berkeley on April 8 and will spend Tuesday and 
Wednesday at the University of California. Miss Ashton said that she 
wants to see laboratories in which such work is going on. Today I wrote 
to Pfeiffer and said that we shall take care of Miss Ashton when she 
arrives. I also suggested that tentatively we have lunch together on 
Friday, April 11, when I shall be in New York. 

The following is J. Robert Oppenheimer's summary of the third meeting 
(March 28-March 30) of the General Advisory Committee. which he prepared 
for David Lilienthal: 
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~. n,vid Lilienthal 
United States Ato:nic Energy Co::cisslon 
1901 Constitution Avenue 
Public ~ealth Building 
nashington, D. C. 

~ !)~ar ~r. Ll1iont~1:' 

~~~ This letter will give a s~~ry of the susgestiona and reco~Bdations 
which have emergej fro~ the third meeting of the ~eneral Advisory Committee and 

~ ~he :lee·tin€;s of its 5ubcollt'!1ittees. On SOI!1!! aspects of these recoUl..'"'Iendations the 
'1 lanne~es to this letter ?;111 ~lve :T!C\::-e detailed discussion. The G~neral Advisory 

:o~ittee is tr~nsmittin~ with this letter two documents: (1) a report of the 
Subco:::.ittee on Research, which elaborates the views of the _'-dvisory Committee on 
the functions of a central develop~ent laboratory; (2) the report of the Sub
~o~ittee on Reactors, s~Arizing our reco~en~tions with regard to reactor 
Jevelop~ent as implied by the specific reco~~njations discussed in this letter. 

:1 ~y call your attention to the verbatim transcription of ~ meeting held on the 

· , 

f":~r:1o:)!l of Uarch 30, 1947. at which the Advisory CO!ll."1ittee reported orally to 
~embers of the Commission and +.he Co~ission ~taff on many matters covered in this 
etter, and also to the cocments of Dr. Seaborg disc~ssing i~ a ~eneral way the 

'hemical prob1~s associated with rea~tor developmentftnd material conservation. 

On !.!arch 27 the Subcommittees on neactors, on ;ieapons. and on Research 
met in the Atonic Energy Comr:lission offices in ;ias!-:.ington. The :teneral Advisory 

~ COllDlitte~ !!let in two daily sessions on !.:arch 28, !.lArch 29, £'.nd ~rch 30. Four 
~ ::le':lll:ers of the Subco:nmittee on 7ieapons travelled to Los Alamos and on April 2nd . 

.. and ~rd confarred wi~h the Director of Los Alamos and members of his staff. I'ot 
~, all matters considered during this meeting have been eV!l.luated by ~he General F 

Advisory Committee, but the General Advisory Committee authorized QItf~fl = __ 
~ '~O ropor' in its ""ne o. eertain questions whieh are eo.ered in t=~ 

~ ~ During the meetin;s of the ~encral Advisory Corr.:::ittee a new subcommittee 5 I~ /\78.S e:-ee.ted with Dr. ?ermi as chair.en, Dr. ~eator~. ~~!". ,iorthlngton, and Dr. 
~ I~'~ Op~enhel~~r ex officio as ~p.~ber3. The purpose of this subco~itt~~. which we -~y 
~ :: I,~J .3 call t~., Subco%.ittee on :.Ateriah Balance, was to e:o:amine the 1:::p1ics.tions of the 
~ i:: I ir.cre!lsed !,ro1uction proSra.:! reco:::ruendAd by us for the conservation and orfa~l;l\"e 
~' ~ I us~ o~ materials. In particular, this subcommittee ~s directed to report as early 
~ gf' as possible on the desirllbilit'! of increasin~ the reactivity of uraniUCl recovered 
~ ~ ! from Hanford reac~or~ with K-25 product, or the a1~ernative desirabilltJ of enrich
< • 'ln~ by gas diffUSion t~e reject Hanford uraniun. It was furtr.~r directed to 
~ ~ ~ investigate the problem of Pu240 tolarances, and the effect of these speolflcations 

~n chemical and otc~r operating problems of the plutonium produ=tion program. The 
~"II .. srs-'lJlt~~!jqpcmittee ie the long term is to' see that raw materia]' pr, 

r 
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DL.April 3. IS47-Page 2 

effectIvely used and that existing facill~1es are put to ~he greatest advantage. 

The ~eneral A~~!sory Comnittee was given by the Commission staff four 
memorar'lda..The first three memoranda. a!'ter general discussion. make specific 
proposals of policy on whieh the advice of the G~aral Advisor; Co~ittee ~s re
quested. The fourth me~Drandum discussed the desirability of a n~ dir3etive for 
the Los Ala~os taboratorj 1nd raised specif~c questions as to the content of tr~t 
dlrecti~. I shall n~ take up our vie~ with re~rd to these memoranda. and 
questions related to them. in orjer. 

I. The first me~orandum atte~pts to distinguish b3~eeu activities of the A. E. C. 
for which it is charged with complete responsibility and cc~trol. activities in 
.hloh facilities unique to the A. !. C. put on the Commission e direct responsibility 
for making these facilities availeble. and gener81activiti~a of the A. E. e. in 
support of ~uelear science and the sc~enca and technolobY ~f olosely rel~ted fields. 
The s~at~~ent ~f policy C~ ~hich our ~dvice was requested follows: 

,--. 
"1. That for effective co~centretion on urgent problems and for security \ 
the act~7ities un~er Ite::l 1. be condue~ed as completely as possible within \ 
Atomic ~nergy Commission fe-:il1tiea. essent1c.lly disentangled froo non- \' 
programr.atic. fund!l.mental rese'lrch. ".' , 

1-&. That within Atomlc Energy Co~issi~n facilities. work o~ ~ 
funda~ntal proble~ arising from a sp8cial knowledge of 
1t~ central problc::I.S be not discouraged. .. 

!~ 
DOE ARCHIVES __! 

2. That in activities 3upported by the ~tomic Ener~ Commission. out not It 

incl uded in Item 1 •• every effor~ be t:IIlde to encours.ge the training of 
scientists and engineers. i.e •• th~se activities should s'O!rve ,.s a source. \ 
"ot a sink. of trained people. 

3. That any direct support of the general science research and trainir.; \ 
of Item 2. be eonsidered a rel~t!vely ~~ort term UDder~akin~. to be re- i 
viewed per!~dically and s~rrender9d if an appropriate general agency 1s ___ ~ 
created or other means for its support develops.-

The General Advisory C~ittee ~nanimously concurred with this statement 
or F~licy. but wls~ed t~ ad1 one reservation and a series of further observations. 
The reservation is the followine: Co~trolled reactor! for stUdies in physics. 
chem~stry. biolo~y, medicine. and engin~eriDb. and tr.A provision ~! ra1ioactive and 
stable tracer isotopes for studies in t~ese fields, p.r.'!' l,.rgely a ~o;:opoly of the 
Atomic Ener~y ~o~ission. For the3e reasons para~raph 3 of the e~clos~d statement 
o!' policy dccs ~ot and s~.~>Jld not refer to them. 

In studying this probleo of the diverse re3ponsibllities of the A. E. e. , l .... 
we were led "0 t~9 vi~~ that rather different organizatio~al patterns would be appro-
priate for th~ different categories of res~,.rch ~nd development. For categories ~ ~ 
and 3. as outlined above. ~ would sdvocate the continuance of a pat+.ern of dispersal.II~' 
71. would recc~end that reactors and isotopes be trade as y;i:~;ly available, and as I; ~ 
available to .n.ried acade!:lic and industrial groups, as lies wi thin the COlll.'l\laaion'. J~ 

~~-,; 
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power. In these fields most worle is not held secret. ~:orr.al channels of scienti
fic and technicnl communication are adequate to ins'.lre that pro.;ress at one 
i~~t1tution will be reflected in the work at other~. In thase fields, which are 
so lar~ely ~~n-classifi~d, ~ide dispersal may help in the progra~ of trsining of 
scientists and en~i~~~rs, on which the continued success of the Atomic Bnergy 
Cor.missi~n will depend. 

In the fiel~ of the progra~~tic research and develofment ~ssential for 
the conduct of the Commission's prime responsibilities the si~ation is quite 
different. Thpse 1ev~lopments, which ~AVO to do with discoverin~. mining, ~~d re
fining ra~ ~tc~i&lE, with developin~ and constructing reactors ~or ~he 'production 
of m~+.e~iel~, an1, later o~, for rower, with separation of fissionable ~terials, 
with t~p desi~n and construct~~~ o~ weapons, ~nd with the ~v~rall Froble~~ of the 
chemistry a~~ ~etallurgy of mater~~ls essential to these programs ~re for the most 
p~rt hi~tly sez~~~ ~evelor~ent3. !hey are also development3 ~ntirrAtely beari~ on 
each other, ~3 tr.e p~esentdifricultie~ ~ith ~~e expansion of plutonium production 
w11l illustrate .. r:'e believe the rrogresson -t.i.e~e problems ;voulc1 in the long term I/' 

."--c~a-c-~f'!reM.teO"-il"'"'tPtey Vlere lar~ely disentangled from the le~3 secret and more dis- Y 
porsed re'3.~arch of' c!l.te~ories 1 a~~ 2, snd if these activities the~selves wereJ!:r I 
!I!ore concentrated in a srmller numb~r of sites than is the case at present:1l Thy~_._:., 

.... we might look to the establishoent" of !I. central develop:::ent laboratory dev~6d to 
the physical .. che~i~~,_.t:!e~allurgical •. &:~~ __ eng_~ne~~ill:g pro~l~ms of a reactor .. 
'd~ye~p.::.-:.~t~te1 ieve the. t a develop!:1ent fn the nire(:tion ·of -unification Wo,Ad 
have s~"ero:r-ldva:-,tages. It would ~ke possible the fcrr.ulation of te,=hnical 
policy on the workin~ l~vel, where ~lo~e it can inform the actual execution of the 
work,· and where alone it can be responsive to '~!'ying techni~l de:velopm~!l+'s. -;"ie 
bel iE'V~ ~!".ct such an increasing uni!'ication II'-S.:' go far to'l'9.rd solving the personnel 
pr"bleU'..s of the A. E. C. :";e think 1'; eas!.E'r, for instance. to find one 1ualified 
d~rector than siA. :/e, therefore wish to couple our s.p~rovo.l of the proposal ql.:.oted 
above with the sU~bestion that the A. 3. C. explore tr.epcssibility of concentrating 
itE probrarnmatlc res~arch and develo~en~. 

An examin~~!o~ of some ste~s leading ~!l 
b~low. A longer discussion of ~he merits of this 
app~nded report of the Su~ommitt~e on Research. 
fo 11 owi Dg c OTIU:l"m ts a 

DOE ARCHIVES. 

this ~ireotion will be discussed 
direction will be found in the 
Here it r.~y suffice to make the 

(k,) :'!e recog;nhe that some pro~l:,:,.::;. &uch as ~edox 
~reat :::r. ur.;eucj' to a;m.it the establisbile'lt of a central 

develop!!lent, are 
1'1 be T&t OTY1 of too 

(b) ~7e r::!eo~nize that not only the !'cQ.~ibi1ity, but the desirability of estab
lishin~ ~ ce!l~ral l~boratory must depend on the favorable resfonse of peracnnel now 
working on these F":'oblems for the ~. ~. C. 
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(c) f¥ie ~ould su~gest as a pro~bly suitable site the new tract of land ac~ ~ 
(jutred ro~he Argonne Laboratoz:l{1o>ilould this propos"l be adopted, we should 
s\:&gest that the !,aeHitics now in operation at the .Ar~onne 16boratory, na:nely, 
the graphite and heavy vr.l,:'cr reactors, be rated as clf\sS two faei1i~ie8 and not 
part of the ee:ltral laboratory. A secont! suggestion as to location is that the 
centrnl labor:.tory be nelLr ~Yashin6ton. 

[(.1) ~rtJ ':7Ould sug~est that this central laboratory be ~Fer!l.ted. not under 
contract, and not under civil service, but directly by th9 Commission with a 
suitable ~rsonntJl p0110~:;J . 

(e) One ~aw~er of the General Advisory C~ittee, Dr. Fermi, did not wish 
to take action on a rec~Bndation cf a central laboratcry, pending further 
explo~ation of the response which such a suggestion would meet on the p~rt of 
present A. !. C. contractor's personnel. 

Ur) The 10~g range possiblli ty of including weapons development In the same ...... '. 
laboratory with other programmatic activi~ies or tile,Atomic Energy Co~!ssion ~ 
shoul~ not be cor.si1ered ~t this time, but s~ould not be permanently lost sight of. --DOE ARCHIV~ 
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II. The second memorandum presented by the A. E. C. has to do with the program of 
the General Electric Company. The proposal reads: 

fahat the General Electric Company ~ made more fully aware of the urgency 
overall importance of the Redox, waste recovery, pUe replacement, ani 

pUe life problem;),f the HantoI'd Engineer Works and that they be urged to 
devote a major 8~ of t~eir energies to these problems; U-hat their work 
on the t~ logy of a power reactor be maintained, secondary to Hanford 
problems' hat their program in Ilong-range fundamental research', for 
which Atom c Energy Conmission support is expected, be considerably re
duced) 

"The proposal to discourage long-range research here is based on the follow-", 
1ng considerations: (1) The G.~. undertaking cannot be considered as a . 
'source' but o~ as a 'sink' for trained people; (2) The Atomic Energy " 
Commission should solicit the participation of strong industrial concerns .~_ 
primarlly in the engineering and industrial aspects ot nuclear energy ) 
problems; (3) It is probably not wise to mix intimately work which must 
now be classified with work which need not be; (14.) Much of the long-range .-1 
research activity suggested is being done or will be done elsewhere. n ---

This proposal is unanimously approved by the General Advisory Comn:ittee. ,._ 
Here again we have a fe .. cO!ll1Tlents: . ..--f=-

(a) We attach great importance to making it possilD0ft,~ltQ-l~¥~r officers 
of the General Electric Compan-Y to appreciate the importance of Redox in the Com
mission's program. 

(b) :fe believe that socething of the scale of future plutonium production, 
which would according to our reco~rnendations involve an increase of a factor 5 over 
present production, should be discussed with the officers of the Company, so that 
they may plan construction activities and the development of Redox in an informed way. 

(c) 'He believe that if the General Electric Company understands the importance 
of the chemical developnents, if it has the assistance and backing of the Commission 
and the help of other A. E. C. personnel, such as the group now working in the Argonre 
Laboratory, on these problems, the time scale for the first Redox installation may 
be short.ened by as much as six months or a year. 

(d) ~e would attach to the four items mentioned in the proposed General Electric 
work at Hanford rather d11'ferent priorities. We believe that Redox is the most urge=.t, 
that the construction of further reactors is of only slightly lower priority, and 
that these two activities should be scheduled tor approximately simultaneous co~ple
tion. 7ie believe that improvements in reactor design, although important, are ot 
lower urgency. We believe that the problem of waste recovery is of still less urgencl. 

(e) We Would recol!'iI:'lE!nd that, it poSSible, the problem of waste recovery be 
turned over to another ir.dastry, possibly !,bnsanto, in order to relieve the General 
Electric Company of too heavy a burden. This would fail in its purpose if there were 
competItion betT-een the two companies tor personnel. 

(f) \'1e support the recommended proposal that the General Electric COI!lP!ln¥ pur
sue at Schenectady their work o~ the technology of a power reactor, but here again 
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we would emphasize that this work is or-Importance ve~ much secondar,y to the Hanford 
program. We believe that special steps may have to be taken to avoid diverting per
sonnel potentially useful to Redox develoFment for the related chemical problems at 
Schenectady. 

III. The third memorandum from the Atomi~nerD Commission deals with~he nature of 
the activities of the Clinton Laborator1e~ We quote the proposal: 

~That Clinton Laboratories concentrate on its present major research facility, 
tne graphite pile, as a research tool in biology, chemistry, physics and 
metallurgy with the active participation of the proposed 'Oak Ridge Institute 
of Nuclear studies'; that the strong supporting groups in pile science a.rxl V'. 
technology be encouraged to ta.'ce part in the programs at other Atomic Energy / 
Commission Laboratories; that studies for the High-Flux research reactor be 
continued but that decision on its time and place of construction be reserved; 
that the Power Pile development be preceded by considerable study of proper-
ties of pile materials under high neutron flux; that the contractor, ~onsanto 
Chemi~al Compa..ny, be urged to work actively in its own laboratories rlth 
Atomic Energy Commission support, on chemical and chemical engineering problems 
which are vi tal to the entire pile program • .J . 
"Je understand that a solution along these lines would be agreeable to a large 
fraction of the Clinton Laboratory staff. n 

DOE ARCHIVES l 

- ! With one dissent the General Advisory Committee concurred in this proposal. \ 
The General Advisory CoI!llll!ttee Was unanimous in believing that if this proposal were i V 
carried through certain other steps and commitments should accompaqy it. The one 
dissent to the proposal, that of Dr. Fermi, is related to his dissent from the recom-( 
mendation of a central development laboratory, and renects his doubt that the dis-,...--..l 
continuance of reactor development at Clinton would in fact meet wi~ the SUpport __ l 
and understanding of the personnel now engaged in that activity,-'Shoi:ild-h1"if"doubt 
prove unfowrled, he, too, would support the proposal. . . j 

.------
As to the positive recommendations which we believe should accompany the dis

continuanc"e of active pUe development and construction at Clinton, we are much im
pressed with the necessity for developing and building a high-flux reactor along the 
lines now being considered at Clinton. Our interest j.l'l this develop!lent does not lie 
in its possible use as a tool for physics and chemistry; it lies in the fact that such 
a reactor will make possible the effective differential study and design of the com
ponents of future reactors. tie believe that this will be necessary to progress in 
the field, that it will turn out that it will be impractical to build reactors to 
test all varieties and types of fuel rods, coolants, moderators, etc., etc. This 
will be particularly true of the breeders of the future, where the requirements of 
high breeding rate at high neutron energy will involve enormous investments of material. 
We therefore strongly recommend the development and construction of a high-flux reactor, 
as an essential facUity of the central development laboratory. iVe must make a few 
comments to this recommendation. From the ihrormation available to us, it appears 
that much work needs to be done on the chemical recovery of fuel elements before such 
a reactor can be built. Further we believe that it would be unwise to authorize work 
on this reactor without explaining to the personnel involved that its principal function 
would be as a facility for further reactor design. 'Ie believe that there may be 80me 
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d1tf'erence of evaluation on this pch:ii't.' fie are thus recollll:le~ing that the very 
large group of scientists and engineers now at Clinton Laboratories and interested 
in the development of a high-flux reactor be assured of the interest of the Atomic 
Energy Commission in this development, be encouraged to continue their work in this 
f'ield, at Clinton until the new facilities CaD be provided, and in the central labo
ratory as soon as the transfer can be made. ;'Ie see no difficulty in having both the 
Argonne reactor and the high-flux reactor developed in the same laboratory e 

i'le agree with the Atomic Energy Commission prOposal that work 'on the con
struction of the po\7er reactor at Clinton be discontinued, but make this recommenda
tion without prejudice to the turther study of the materials aDd components which 
may be involved in such reactors in the future. 

We concur in the A. E. C. proposal not to supplement Clinton facilities 
with a large scale development of accelerators and allied equipment. ODe suggestion 
as to work or prime interest to the Commission which might be undertaken b.1 the 
MOnsanto Com~ near its own installations is the problem of Hanford waste recovery. 

The report of the Subcommittee on,Reactors summarizes the implications of' 
our recommendations in this and the preceding sections with regard to reactor progra.'!I. 

!'I. 'i1e have discussed the Atomic =:nergy Commission memorandum No.4 dealing with 
the proposed directive f'or Los Alamos. In the course of our studies we have reached 
certain conclusions both as to the general directive and as to the specific directive 
as to types and nuIllbers of weapons. These I DOW wish to discuss briefly. ' 

With regard to the seven suggested subjects'in the general directive, tney 
read as follows: J!.O~ ARCHIVES 

"1. restate the central function of the los Alamos Laboratory 

2. recognize that t~e work at los Alamos has a priority second to none 

3. suggest that an Associate Director be appointed to conduct Z Division 
a~fairs at Sandia and los Alamos, and remove a,heavy load from the 
Director ' 

4. emphasize initiator developments with respect to new methods and 
materials and to the problem of understanding initiator performance 

. and need 

5. emphasize development efforts to~ard simplicity of design of present 
weapons for reliability,a.~ flexibility 

6. de-emp~,s!ze production at los llamos w~ich may be done elsewhere in 
favor of development studies 

7. define tentatively a test ,rogram. n 

ite concur in recommendations 1, 2, 3, and 4. We believe that item 6 
is not suitable f'or inclusion in a directive, since the essential step is to 
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establ1s~ the necessary facilities els/rihera. :';e have made sor.:e progress wit!l reCaro 
to t~e definition o~a test prograo as suggested in 7. 

Our most i~portant conclusions in discussions with General B~reton and 
Admiral Parsons in thp. Subcor.r.dttee on Weapons, and discussions in the General 
!.cviso~ Committee itself, and in discussions ... lth the Director and his staff at 
Los .\lanos, have to do with the t.1ilf! of tieapons appropriate for stockpiling in the 
near future, before the developr.:ent of markedly increased plutonium production. :ie 
",ould suggest that ttio types of weapons be included in this stockpile: both 
1:!;ploslo!l r.eapons, or.e ~ith composite cora of 11235 and plutoni'.lr.I in a nJ:1 rTtA . 
a."ld one of U235 alone. ::e s~ould recolt~end th4! rapid develop:!e nt of bot~ 'tIhl!W ~;:O!lS 
to the po1.'1t where a test can be It.ade of their performance in the early J:lontns of l~S. 
lie believe that it would be-wise to plan this test so that in the event of W1satisfac
tory behavior of either or bot~ of these weapons another bomb could be exploded, which 
could es~~¥trWether the failure came from unsatisfactory core materials ·or from 

ULLt. [U From the estb.ates of energy yields of these weapons, 
they would provid~ the most effective use of present production of fissionable materials 
which is in sight for the near f'I..ltare. Should the tests coni"irtl expectation, we would 
recommend the discontinuance of stockpiling of all other types of weapons. These 

. reco1ll":lendations must be accompanied by others if they ere to be effective. One con
cerns the rate of production of explosive charges, which should reach the level of 10 
complete castings a month by earli 1~8 if possible. The other' has to do ";ii th the 
directive to the :.bnsanto COr.lpany i7ith regarc. to t~e production of initiators, iihich 
should reach a f4;ure of at least 30 a month in early lc;l.}S. Unless new evidence 
8uperve!les, these initiators should have an initial charge of 60 curies of poloniac. 
As an interim measure.rne recoI!Qend that the directive to the Los Alamos Laboratory 
should request the pr~auction of at least 15 initiators a month s~arting in ?:By, l~ 7. 
-;;e Wlderstand that this is approxi!nately the limit of production with present faclli- V 
ties. This production may be drastically reduced when i,\:)nsanto is able to ta.'.(e OV4!:J 

nOE ARCHIVES . 
It i7il1 b. e seen 1'rom the above recolllr.lemations th:lt we haIEF'fW~red and 

rejected cert~n,.woo.rnatives. Thus, ~bave been willing to LtitU 
1St. . t n realiz1n~ t!lat reduction thn::..ngurs 

iiould probably en i'oo great a loss in yield, tnat an increase would entaU too 
great a hazard. fie have further concluded that on the basis 01' evidence presentJ.,y :", 
available, both as to the need 1'or, and the possibility of development ~f, a pene-
trating weapon, ef1'ort in this direction appears unjustified. ~7e wish to make it 
clear that taese Judgements require study as to milite..ry application of ato~ic weapons; 
but unless such study reveals fact~rs now ~~o"n and not anticipated, ~e believe that 
the procram as here recom::lended will tla:.te the best use of the available material. ] ~ 

Finally, in our discussions in the General Advisory COr.l:'!ittee and I!I.t Los" ." .. \ 
. Alamos, we have Come to appreciate thatrrapld progress in the develo~ent of thermo- \ 
nuclear exploslv'!s 1s not to be snticip;ntl; nevertheless, we are convinced that at t 
least for the present studies bearing on this problem are contributing to the health 
of the Los Alamos Project, and laying the foundation for further progress in the future. 
For these reasons ..,e woWrl like to see included in the Los Alamos cHrective a state-
ment along the following lines: ~ 

-207H-

' . • 



D~Apr1l 3, 1S47-Page 9 

"Research directed towards the utilIzation of thermonuclear reactions in 
atomIc explosions: Research of this character, while necessarily of a long 
range nature, is considered of very great interest by the Commission. 
Periodic status reports at least every six months on the two developr.lents ~ .. 
now under consideration are requested, specifically the 'Super' and the y 
'Alarm Clock'. ~ach report should include not only a description of the 
present status of the problem but an esticate of the necessary exper:iJnental 
program, both in t:1me and cha....""8.ctar reCi.uired to br1..'1g such a development· 
to fruition. There should. finally be included brief reports of a:ny ex
per1..llental programs undertaken 7;hose 1=!'i:!ary objective concerns thermo-
nuclear weapons • .:..] --' 

There are other matters involving the weapons progre.~ which the Sub
com.'uittee on 7ieapons will need to discuss with the members of the Advisory Com
mittee before it can properly advise the Atonc Energy Commission. 

Los Alamos, Ne .. i.!exico 
AprU 4, l~7 

POE ARCHIVEs 

~(2~L~ 
..-L.. ~~ c(d""'''1 C-.; ~ 

I also dictated a letter of recommendation to Professor William G. 
Young for John R; Thomas who is applying for an instructorship at UCLA. 
I said that Dr. Francis E. Blacet probably knows more about Thomas's . 
abilities than I. but I have known him since he was in one of my sectlons 
of freshman chemistry here (before the war): I wrote that I have . 
followed his work on the Plutonium Project 1n Berkeley. both by my trlps 
from Chicago to Berkeley and by his reports. and presently by first-hand 
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observation. He and Howard Crandall have carried through an important 
development admirably. I concluded my letter with lilt seems to me that 
Thomas might be a good man for your Department to put on and look over in 
the capacity of an instructor.". 

Another letter went to Frank A. Long (Cornell University), explaining 
that Or. John G. Kirkwood told me that he believed that Long is still 
interested in locating a nuclear chemist for Cornell. I suggested the 
names of David H. Templeton, Leon O. Morgan, and Paul O'Connor as men who 
are finishing their Ph.D. work and might be possible candidates. 

I 

Sunday. April 6. 1947 (Easter) 

I worked on my various writing projects and then had a midday Easter 
dinner with Helen, Jeanette, and Peter. My parents sent us a card and a 
box of See's chocolates to help celebrate the day. 

In the afternoon we tried taking some pictures of Pete on the lawn; 
however, he did not smile as we tried to get him to do--apparently he 
doesn't like the feel of the grass. Later we took a ride in Jeanette's 
car. 

Peter and Glenn Seaborg, 
836 Washington St., Albany, 
Apri 1 6, 1947 

. 'I'. 

Peter Seaborg 
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Monday, April 7, 1947 

There was a huge stack of correspondence to answer today, and I kept 
Mary Bender quite busy with dictation. 

I answered a March 12 letter from Beryl Gilman (Technical America) 
and said that it is reasonably safe to assume that my article will arrive 
during August although it probably will not arrive before August since it 
may have to be cleared. 

On April 1 Kenneth T. Bainbridge (Harvard) requested unclassified 
information of relative abundances of isotopes below bismuth (which he 
needs to fill the commitment he made at the March 22 Chicago NRC 
committee meeting). I answered by sending him a copy of the revised 
"Table of Isotopes." In my reply I also explained that the abundances 
listed are those we considered the best, not averages. I then asked 
Bainbridge to send us any information on better sets of abundances than 
we used. 

In a note to Francis W. Test (Chicago Patent Group) I suggested that 
I talk with him when I visit Chicago (April 18-22) about the broad claims 
on plutonium bromide, about which he questioned W. E. Elliott of our 
patent office on March 14. . 

To W. R. Kanne (Research Laboratory, General Electric, Schenectady), 
I mailed the drawings of our irradiation container, which I promised him 
when I was recently in Schenect~dy. I also included a copy of a report 
by Don Stewart that may be useful to him. 

I answered a March 21 letter from M. W. Welch, who asked about an 
article in C & E News (February 24th, page 550), headed "Committee to 
Issue New Isotope Chart." Welch is still interested in publishing my 
chart but wonders about this article. In my reply I said that I am not 
clear about the article although I do know something of the background; I 
promised to get in touch with him in April when I am in Chicago to 
discuss the question. 

On March 25, while I was in the East, Art Jaffey wired asking about 
declassification of alpha energies of a number of nuclei. Perlman 
replied that Los Alamos had the energy (determined calorimetrically) of 
the PU 239 alpha particles declassified. Iz then sent Jaffey a chart of 
declassified information in the heavy region. Today I wrote to Jaffey, 
confirming Iz's information and saying that report A-136, "Production and 
Properties of the 50-year Element 94," has now been declassified and 
gives the range of PU 238 alpha particles as 4.1 ± 0.1 cm. I said I have 
no information about U235 although something may have escaped me. 

My address delivered before the Conference on the Future of Nuclear 
Science, Princeton University Bicentennial, September 24, 1946, entitled 
"Artificial Radioactive Tracers: Applications to Chemistry and Medicine" 
appeared in the current issue (April 4th) of Science [(Science lOS, 349 
(1947)]. 

Another note went to Herbert A. Young on the Davis campus, who has an 
ongoing research project there under our auspices. Young wrote on March 
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19 that he will be going on sabbatical and asked if Webb (A. Dinsmoor) 
should continue the work while he is on leave; I wrote that I agree that 
Webb should do so. 

I answered the March 6 letter from John Willard, who requested the 
names of Ph.D.'s suitable for his department. I suggested the names of 
David H. Templeton, Leon O. Morgan, and Paul R. O'Connor as men who will 
probably finish this spring or summer. Paul O'Connor, I said, who is 
probably known by men in the department there, is developing very nicely, 
and I am proud of him. I then asked if Edwin M. Larson is still at the 
University of Wisconsin for we are interested in contacting him again 
about zirconium-free hafnium. 

In today's mail was a draft from Truman Kohman of the report of the 
March 22 meeting of the Subcommittee on Nuclear Constants. Truman asked 
for my approval or corrections. He also sent me a copy of "The Specific 
Activity of Radium" by Kohman, Ames, and Sedlet; again he asked for 
comments. Truman then asked for my preference on the names and credit 
assignments for the Chart of Nuclides. I immediately answered, saying 
that the draft of the minutes of the March 22 meeting is satisfactory and 
that the only comment I have to suggest on the radium paper is to use a 
different method to designate samples rather than a and B because of 
possible confusion with alpha and beta radioactivity. With regard to the 
key to the chart I suggested that he consider removing the reactions 
y~- and y~+ since it is now considered that these reactions 
involve two steps (and not mesotrons). I added that Fermi believes the 
artificial creation of mesotrons occurs only in positive-negative pairs. 
I then discussed the name of the chart and said that Perlman and I shall 
continue to use "Table of Isotopes" on our table. I suggested that he 
allow Sullivan to cast the deciding vote about the name or to use "Chart 
of Isotopes (Nuclides)." I said, however, that I shall not get mad nor 
have apoplexy if my dissension is overruled. Finally I offered my 
suggestion about the authorship and again said that my disagreement with 
his suggestion is not violent. 

An April 1 letter arrived from Edward D. Crane (President of D. Van 
Nostrand Company, Inc.), who announced that Ralph K. Strong, Editor of 
Kingzett's Chemical Encyclopedia, is going to ask me to prepare the 
material on nuclear chemistry for the next edition; Crane hopes that I 
will have time to do it. 

I also received a carbon of a letter from Darrell Osborne to Joe 
Hamilton. Osborne is interested in the bombarding energy of the 
particles in a number of old bombardments in order to quote the energies 
in papers of the Plutonium Project Record (PPR). 

Mildred Hoogstraat of Summit, New Jersey, wrote in a letter dated 
April 2, "Some of my girl friends have Clark Gable or Errol Flynn for 
their pin-up pictures, but they don't mean anything to me. I am very 
interested in chemistry, and anybody who has discovered three new 
elements is much better than just a movie actor. Would you send me a 
real picture of you and could you sign it because all that I have now is 
the cover from a magazine, and I would like a real one. Maybe you could 
find another new element and make it four. All your fans would like 
that." 

-210-



When I got home today, Helen mentioned that she had written my 
parents to thank them for the Easter chocolates, to tell them about 
Peter's progress, and to suggest they buy a copy of the April 7th issue 
of Newsweek, explaining that there is an article about me on page 53 (the 
article on U233). 

Tuesday, April 8, 1947 

This morn·ing's meeting was attended by Asprey, Blaede1, Cunningham, 
Eyring, Fries, Garden, Ghiorso, Goeckermann, Hopkins, Howland, Huffman·, 
James, La Chapelle, Lilly, Lindner, Magnusson, Moore, Morgan, Newtqn, 
O'Connor, Orlemann, Perlman, Reynolds, Seaborg, Templeton, Thompson, 
Helene Voyer (a Chemist P-l working for us in ORL), Werner, and 
Wheelock~ Lindner announced that he will study the distribution of 
radioactive products from a bombardment of 200 Mev deuterons on antimony 
in order to see how far down the mass and atomic number scale they 
extend. He has already found activities in tellurium, antimony, tin, 
indium, cadmium, and silver and will now investigate palladium, rhodium, 
and ruthenium. He described the chemistry he will use. 

Newton talked about his work with a thorium target, bombarded for 
about eight months with 44 Mev helium ions. Thin layers from the active 
area were milled and the total activity and the barium activity were 
measured. The break in both total and barium activity occurs at about 23 
Mev. Other elements will be separated, and these should give a fairly 
complete picture of the fission product distribution. 

Cunningham discussed the use of Nalcite columns to separate 
americium, curium, and neodymium at 100°C; he mentioned that bubbles are 
formed in the resin at this temperature unless extreme care is used. The 
present run had to be stopped for this reason but, since about 40% of the 
total alpha activity was eluted before 1% of the beta activity appeared, 
it can be concluded that curium was eluted before neodymium. Asprey, in 
describing the purification of 5 mg of americium containing 10% lanthanum 
plus lanthanum tracer, said that essentially all of the alpha activity 
was recovered in the second 50 ml of citrate solution. pH = 3.04. 

Hopkins continued his discussion of the 9-day selenium he described 
last Tuesday and said, after two half-lives, the arsenic was separated 
from the selenium and found to decay with a 26-hour half-life; the 
positrons were due to the arsenic daughter. The selenium appears to 
decay by K capture, but the radiations were not observed. Hopkins then 
described a method for the separation of arsenic and germanium. He also 
described some experiments he has made in determining rough beta ray 
energies using the magnetic counter. 

In other work James reported that a lanthanum fluosilicate column did 
not work due to mechanical difficulties--the lanthanum fluosilicate is 
too finely divided and packs in the column. Morgan said that 
equilibration experiments with fluosilicate make it appear that a column 
will be useful if one can be made mechanically. Goeckermann will repeat 
experiments with 200 Mev deuterons on lead to search for fission and will 
also investigate the fission of thallium with 200 Mev deuterons. Blaedel 
said that while Westrum is here, they will prepare equipment to go to 
2000°C to find the melting point of protactinium and make an attempt to 
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form the protactinium hydride. O'Connor described the distribution of 
fission products from uranium + 400 Mev helium ions. The results seems 
to indicate there is a difference from normal neutron fission (where the 
dip between peaks is deeper) and also from fission of lead and bismuth 
(where there is no dip). 

Garden asked for the men to look at the model of the cave set up in 
ORL and give their suggestions and approval. 

* * * * * 
Today's topic for Chem 123 was a discussion of nuclear fission. I 

also collected the problem sets. Afterwards I went in and talked with 
Dean Latimer, who finally agreed to offer Dave Templeton, the man I 
suggested, an instructorship provided he train in the field of x-ray 
crystallography. I know that this plan is acceptable to both Templeton 
and McCullough, who will soon be returning to UCLA. 

Back at the lab I wrote, ~t the request of Dean Latimer, to Henry M. 
Neumann in Minneapolis, who has been accepted for graduate work in 
Berkeley. I explained that the ~research fellowship" described by 
Professor Latimer. is fundamental research in the field of nuclear 
chemistry, and some of the program, I said, is under the auspices of the 
Atomic Energy Commission; therefore, at the present time, the 
participants must have a security clearance. I explained that I am 
having George Everson sent him the proper forms. 

In a memorandum to George Everson, I summarized the reasons why we 
are requesting clearance for Dr. Geoffrey Wilkinson. I explained that he 
is an expert in fission product chemistry, and we intend to have him work 
on the transmutation products produced by irradi~tion with the 184-inch 
cyclotron. This work, I said, can be accomplished by allowing Dr. 
Wilkinson to have access only to the lower floor of Building 4. Our work 
on the transuranium elements, which is more restricted, is on the second 
floor. 

I went to the 7:30 p.m. meeting of the Research Conference in Room 
102, Gilman Hall. 

At home Helen mentioned that Jo Owen had visited during the afternoon. 

Wednesday, April 9, 1947 

On March 27 Professor I. Naray-Szabo (Budapest) wrote a strong letter 
of recommendation for Dr. K. [Charles M.] Tobias, ·a chemical engineer and 
the brother of Cornelius Tobias of the Radiation Laboratory. K. Tobias 
would like a fellowship in order to become acquainted with the latest 
advancements in modern physical chemistry, particularly radiochemistry. 
I have discussed the matter with Professor Latimer and today wrote to 
Professor Naray-Szabo that we believe it will be possible to make a 
satisfactory arrangement for Tobias to join us. 

While I was in Washington in March, I spoke with Jim Crowe (C & E 
News) about the then scheduled U233 article, that now has appeared in The 
Physical Review. I suggested that, if he does a story on the U233, he 
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should make the article broad and include information on thorium. Today 
I received a letter from Jim, who questioned how Newsweek got a story on 
U233 into their April 7th issue if there was no news release. He is 
concerned that possibly Dan Wilkes put out a story while I was out of 
town and also said that they have not received any news releases at all 
from Wilkes. Crowe asked for references to articles on thorium. I 
immediately replied today and said that there was no news release from 
here and that Dan Wilkes was on Navy duty. I then explained that the 
Newsweek article had been written by Harry David, and I thought it was a 
better-than-usua1 write-up. I suggested a couple of United Nations 
documents for information on thorium, and I requested that he not quote 
me in the article about the use of U233. From a personal point of 
view, I said, I would appreciate a minimum emphasis on atomic bombs. 

I wrote to Miriam White of Newsweek, who had written me on March 31 
about their story on U233, saying that the article struck me as being 
quite well done. To her query about the naming of plutonium I said, liThe 
naming of plutonium should, I believe, be attributed to the whole group 
of discoverers, G. T. Seaborg, E. M. McMillan, A. C. Wahl, and J. W. 
Kennedy. This element was discovered late in 1940 but no name was 
suggested at that time. McMillan at the earlier time of his discovery of 
neptunium with Abelson, had in mind that the.system of naming after the 
planets should be applied to the following element whenever it was 
discovered; a couple of others in this plutonium group, a year or so 
after the discovery, when the group was separated, independently 
suggested the same name. 1I 

. 

Perlman sent a request to Don Cooksey for authorization for a trip 
for Al Ghiorso to Washington and to Chicago. In Washington A1 will 
attend a meeting of the National Research Council Committee on 
Radioactivity on April 28; he will then continue his fission measurements 
with neutrons at the Argonne heavy water pile in Chicago on April 29 and 
30. 

This evening I went to a retirement dinner in honor of Professor C. 
Walter Porter of the Department of Chemistry. 

Thursday, April 10, 1947 

Another problem set was assigned to the Chem 123 class this morning. 
The subject of today's lecture was accelerators. 

Back in my office I answered the April 5 letter from Ralph K. Strong 
(Editor of Kingzett's Chemical Encyclopedia), who wrote to describe the 
article on nuclear chemistry that he wants me to prepare. In my response 
I questioned whether he wanted separate sections on radioactivity and 
nuclear chemistry, whether sections of the order of some five to ten 
pages would be proper, and whether a date such as July or August would be 
appropriate. I then suggested, because of my time limitation, that I 
have a qualified colleague write the article. I emphasized my sole 
interest is to present new information in nuclear fields accurately. I 
also commented on the need to revise the Table of Elements and the 
Periodic Chart to accommodate the new elements and the possible need for 
articles on the individual transuranium elements. 
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Recently (April 5), I suggested to John Pfeiffer (CBS) that we have 
lunch on April 11. Yesterday he wired me, "WILL BE OUT OF TOWN FRIDAY. 
CAN YOU MAKE IT MONDAY OR LATER IN THE WEEK." My response today was: "IN 
TOWN ONLY FRIDAY, HOWEVER SEE YOU ANOTHER TRIP." 

In the afternoon I went to San Francisco and took a limousine to the 
airport, where I caught United Flight 4 at 6 p.m. for New York City. 

Friday. April 11. 1947 

In New York. My flight arrived at 9~35 a.m., and I took the 
limousine to the Hotel Commodore, where I checked in. After resting 
during the morning and part of the afternoon, I went by taxi to Penn 
Station and boarded a train to North Philadelphia. Here I changed to a 
train bound for Atlantic City. In Atlantic City I took a cab to the 
Hotel Traymore, where I shall stay during the ACS meetings. 

[In Berkeley, Helen went shopping. 

The papers today reported a $500,000 f~re on Treasure Island--six 
buildings were gutted, including the mess hall; 2,000 firefighters fought 
the blaze.] 

Saturday. April 12. 1947 

In Atlantic City. I went to the American Room in the Hotel Traymore 
at 10:30 a.m. to attend my first ACS Council Meeting in my new position 
as Councilor-at-Large. 

Sunday. April 13. 1947 

In Atlantic City. Registration for the ACS meeting took place from 2 
p.m. until 8 p.m. on the main floor of Convention Hall. There I saw and 
talked with many friends, including Frank Long (Cornell University). 
Long and I discussed some of the men who are about to receive their 
Ph.D. IS in nuclear chemistry at Berkeley and who might be good candidates 
for positions at Cornell. 

I saw Edward King, formerly at Berkeley and now at Harvard, who asked 
about the course in nuclear chemistry Iz and I teach. I offered to send 
him copies of the problem sets and examinations. 

Charles C. Price (University of Notre Dame) approached me and asked 
if I would be able to give a series of lectures, the Nieuwland Lectures, 
at Notre Dame this fall. I said that, if the date were flexible in order 
to fit in with some of my other trips, I would do it. 

Later, Saul Winstein, my friend at UCLA, and his Harvard chemist 
friend, Bob (Robert B.) Woodward, had a long and interesting dinner with 
me. 

[In Berkeley, Helen visited the Ghiorsos and had dinner at Leilani.] 
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Monday, April 14, 1947 

In Atlantic City. At 9 a.m. I went to the meeting of the ACS 
Committee on Professional Training in the Stratosphere Room of the Hotel 
Traymore (8th floor). E. M. Billings was chairman. 

I then attended the meeting of the ACS Committee on Foreign 
Compendia, which started at 11 a.m. at the Marlborough-Blenheim Hotel. 
Present were Henry B. Hass (Chairman), Roger Adams, Marston T. Bogert, L. 
F. Fieser, Henry Gilman, E. H. Huntress, C. S. "Speed" Marvel, Otto Kay, 
and A. V. Grosse. Dimitri R. Stein, an official representative of.the 
Gmelin Institute in the United States, reported on the work of the Gmelin 
Institute in Germany (Clausthel-Zellerfeld, British Zone, under the 
direction of Dr. E. Pietsch). The biggest need is for current English 
and American literature for the war years. There is a stock of back 
issues of Gmelin and unbound sheets of issues printed. during the war, and 
there was a discussion about the sale of these overseas. Dr. Otto Kay 
presented his proposal about the publication of an English translation of 
the Gmelin Handbook by the Gmelin Institute. The Committee reaffirmed 
its previous recommendation that the publication of Gmelin and Beilstein 
by Gmelin Institute and the Beilstein-Redaktion be continued; welcomed in 
principle, the publication of an English translation of the Gmelin 
Handbook by the Gmelin Institute, concurrent and simultaneous with the 
German edition; favored establishment of an International Advisory 
Committee for the· Institute as soon as possible; suggested the 
possibility of a non-profit or low-profit distribution in the United 
States of the future English editio~ and the now available volumes; and 
suggested that such attempts be based on a strictly non-profit 
organization of the Gmelin Institute. 

I was appointed to a subcommittee to investigate the obtaining of 
funds from our chemical industry in order that the Committee on Foreign 
Compendia carry out its work effectively. Other members of the 
subcommittee are Fieser, Huntress, and Grosse. 

Marvel read a letter from Mr. Matthew Miller of FIAT about the status 
of the Beilstein Handbook; the Committee will suggest that the Board of 
Directors of ACS recommend to the military authorities the necessity of 
allocating the paper for printing the Beilstein volumes. The Committee 
unanimously moved to make a request to the Board of Directors of ACS for 
$500 to carryon its business. 

At 2 p.m. I went to the meeting of the ACS Committee Advisory to the 
Chemical Corps in the Pine Room of the Hotel Traymore. Remarks were 
given by Dr. W. A. Noyes, Jr. (chairman)~ Major General Alden H. Waitt, 
Colonel Charles E. Loucks, and Mr. L. Wilson Greene (all of the Chemical 
Corps). They told us that the ultimate object of their chemical research 
and development is primarily to provide specific agents, munitions, and 
protective devices that can be used in combat. Our committee may be 
asked to advise on (1) Research, (2) Development of offensive and 
defensive devices, (3) Process development and plant design, (4) 
Production, and (5) Technical administration. Noyes then went on to 
describe the formation, organization, and operation of subcommittees with 
the assignment of a number of tasks. 
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At 7 p.m. I attended the dinner meeting of the Division of Physical 
and Inorganic Chemistry in the Hotel Madison and then stopped in at the 
general mixer on the main floor of Convention Hall. The program featured 
the Rhythm Doctors, an amateur orchestra of chemists and chemical 
engineers from Wilmington, Delaware. Among the people I saw during the 
evening was Alan F. Clifford, a former Met Lab colleague and a graduate 
student at the University of Delaware. Clifford queried me about working 
for his Ph.D. in Berkeley after he receives his master's degree. I told 
him to write to me when his work is nearer completion. 

[In Berkeley, a telegram arrived from W. H Sullivan: "WOULDN'T WANT 
TO PERPETUATE TITLE CHART OF ISOTOPES BECAUSE OF LACK OF BETTER TERM AND 
WOULD PREFER CHART OF NUCLEAR SPECIES WITH NUCLIDES APPENDED 
PARENTHETICALLY TO INTRODUCE NEW SYNONYMOUS TERM NOT YET WIDELY KNOWN BUT 
WHICH MIGHT THROUGH USE. WOULD PREFER WIDESPREAD REACTION TO TERM 
NUCLIDE FIRST BUT PERHAPS REACTION FROM USE IN PROJECT PUBLICATION WILL 
BE HELPFUL IN DETERMINING USE ELSEWHERE."] 

Tuesday, April 15, ·1947 

In Atlantic City. In the afternoon session, I heard some of the 
papers given in the meeting of the Division of Physical and Inorganic 
Chemistry, presided over by Henry Eyring. 

Then, at 7 p.m., I attended the Alpha Chi Sigma dinner at the Hotel 
Chelsea, where the announcement was made that I am the recipient of the 
1947 Award for Pure Chemistry ($1,000). At this meeting Charles A. 
Thomas. Vice President ~f Monsanto Chemical Company and President-Elect 
·of the ACS. spoke on the peacetime applications of atomic energy. 

[In Berkeley, Perlman conducted our group meeting. The following 
were present: Asprey, Blaede1, Conway, Covey, Cunningham, Fries. Garden, 
Goeckermann, Hopkins, Howland, James, La Chapel1e, Lilly. Lindner, 
Magnusson, Miller, Morgan, McCullough. Or1emann, Perlman, Robinson, 
Stewart, Templeton, Thompson, Werner. and Wheelock. Perlman announced 
that there will be two meetings in the next three weeks with the next 
meeting on Thursday. April 24. 

Lindner reported on his bombardment of antimony with 200 Mev 
deuterons in which the palladium fraction showed almost entirely positron 
activity with a very short period and a 13-hour period. He said the new 
palladium positron emitter must have a mass number below 102, indicating 
that at least 22 mass units were knocked out of the compound nucleus. 

Blaedel talked about his work with Westrum and their attempts to make 
a protactinium hydride since they have never proved chemically that they 
made the metal. The hydride experiment gave negative results. In their 
attempts to determine the melting point by the "jaw" method. the jaws 
moved togeth~r at about 2250°C, but they feel that the jaws closed 
because of an alloy formation. Using another method the suspected metal 
was heated on a platinum filament in an atmosphere of helium. At 1200° 
the piece spread over the platinum surface, but the etched platinum 
surface showed that a reaction had taken place. 

James reported a half-life for PU 238 as 92 ± 2 years by milking 
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PU 238 from Cm242 (Jaffey 1 s latest figure is 90 years by direct decay). 
James' figure for the half-life of Np235 (followed for 11 months) is 400 
± 20 days. 

Cunningham spoke of the difficulties with the Na1cite column: 
bubbles are still showing up after about five hours of operation even 
though the resin was boiled and the column operated at only 700 C. He 
is making a room temperature run to separate curium, americium, and 
neodymium; the plot of specific alpha activity of successive samples of 
the eluate shows one maximum and no B- (neodymium) yet. The run will 
continue for about 100 hours. Hopkins is also studying the equilibria 
for americium, curium, neodymium, and element 61. Stewart talked about 
the equilibrium of americium~ curium, and element 61 in citrate solutions 
on the Na1cite resin at 25°C. 

Goeckermann described his double target of lead and thallium that was 
bombarded with 200 Mev deuterons and examined for strontium, molybdenum, 
and ruthenium fis5ion product activities. The relative cross sections 
are 50 for fission of lead and 10 for fission of thallium; on the same 
arbitrary scale, the fission of lead by 400 Mev helium ions is 500. 

Morgan talked about his attempts to make mass assignments for the new 
12-hour and 50-hour americium activities, made by a 20 Mev deuteron 
bombardment of PU 239 , by means of an excitation curve for which the 
deuteron energy was degraded by platinum absorber. Unfortunately, the 
platinum absorber melted. He said the electron spectrum, measured with 
the magnetic counter, shows structure and probably consists of several 
conversion electrons of about 0.20 to 0.23 Mev; the decay of the x-rays 
is being followed. He said the alpha branching of the 12-hour americium 
is only -0.1%. 

* * * * * 
Perlman discussed piles at today's Chemistry 123 class and collected 

the problem set. 

The following wire arrived from Truman Kohman: "SULLIVAN SUGGESTED 
CHART OF NUCLEAR SPECIES (NUCLIDES). MULLIKEN PREFERS CHART OF NUCLIDES 
(NUCLEAR SPECIES). I ALSO THINK THIS IS MORE LOGICAL. WOULD YOU AGREE?"] 

Wednesday. April 16. 1947 

In Atlantic City. At this morning's ACS meeting, I heard several 
papers in the Division of Physical and Inorganic Chemistry. I was 
particularly interested in one entitled "The X-Ray Structure of Uranium 
Hydride and the Lower Thorium Hydride" by R(obert) E. Rundle. 

Then, at 2 in the afternoon, I went to the General Meeting in the 
Ballroom of Convention Hall. There was a special program devoted to 
International Cooperation in Science. A very interesting talk was given 
by Marston T. Bogert (President of the International Union of Chemistry) 
on "Rebuilding and Advance of the Internationa1.Union of Chemistry." 

A telegram arrived for me from Judith Grayson, Newsweek magazine, 
"WOULD GREATLY APPRECIATE PERMISSION TO PUBLISH YOUR LETTER OF APRIL 9. 
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FEEL READERS WOULD BE INTERESTED IN INFORMATION GIVEN. PLEASE WIRE 
COLLECT AT YOUR EARLIEST CONVENIENCE." By return wire I said, "PLEASE DO 
NOT PUBLISH MY LETTER OF APRIL 9." 

In the late afternoon I went to the cocktail party given by John 
Wiley Publishers in the Hotel Claridge. 

[In Berkeley, Helen took Pete to Dr. McAlear for a check-up and in 
the afternoon went to the tea for chemistry wives at Genevieve Ca1vin 1 s 
home.] 

Thursday, April 17, 1947 

In Atlantic City. Jim Crowe and I played a round of golf on a local 
course. 

Later, I took a taxi from my hotel to the Atlantic City station and 
caught the 4:35 p.m. train to North Philadelphia. In North Philadelphia 
I transferred to the Pennsylvania Rai1ro~d train "Broadway Limited" at 
7:19 p.m., bound for Chicago. 

[In Berkeley. Iz Perlman gave the Chern 123 lecture--the topic was 
preparation of radioactive materials. 

Joy (Townsley) and Carl Mann visited Helen today. (Helen has known 
Joy since high school and junior college days.)] 

Friday, April 18, 1947 

In Chicago. I arrived at the Englewood Station at 8:45 a.m. and went 
by cab to the Hotel Windermere East. After checking in, I took a taxi to 
the University of Chicago campus and went directly to the New Chemistry 
Building. 

Among the men I talked with was Nathan Ballou, who worked with 
Charles Coryell during the Metallurgical Laboratory days. Ballou is 
completing his doctorate at the University of Chicago and is naturally 
looking for a job. I explained that we cannot hire permanent men at the 
Radiation Laboratory but we may be able to work out some sort of 
temporary position. 

Other conversations were with Joe Katz and others about Plutonium 
Project Record matters, Winston Manning on our collaborative research 
programs, Darrell Osborne and others on our various cyclotron 
bombardments, and Art Jaffey about his PU 238 decay measurements, etc. 

I returned to the Windermere East Hotel by cab and had a quiet dinner 
there. 

Saturday, April 19, 1947 

In Chicago. Today is my birthday, which will be celebrated after I 
return to Berkeley. [My friend Joe Katz has the same birthday and was 
born in the same year--1912.] 
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I again took a taxi to the New Chemistry Building and continued the 
discussions of yesterday. Earl Hyde told me that he has observed the 
n,r reaction on Th 233 , through the identification of Th 234 in 
neutron-irradiated Th 232 •. 

I returned to the Windermere East Hotel by cab and found a telegram 
from M. W. Welch: "PLEASE MEET ME UNIVERSITY CLUB MONROE AND MICHIGAN 
4:30 p.m. SUNDAY IF INCONVENIENT FOR YOU PLEASE TELEGRAPH ME COLLECT 888 
HILL ROAD WINNETKA." I then had a quiet dinner in the hotel. 

[In Berkeley, Helen went to an Iota Sigma Pi dinner with Bea 
Barbachano.] 

Sunday, April 20, 1947 

In Chicago. During the morning I took a leisurely walk through my 
old neighborhood and wound up at the home of Winston and Dorothy Manning 
(on Ingleside Avenue, across from New Chemistry), where I joined them and 
their seven-year old son Steve for midday dinner. I was introduced to 
their new two and one-half month-old daughter Joan. 

Later in the afternoon I took the Illinois Central train to the Loop 
and met, at 4:30 p.m., M. W. Welch at the University Club. We discussed 
their periodic chart, especially the way to fit the actinide elements 
into it. Welch promised to mail a copy of the chart and a slide of it to 
me in Berkeley. 

I then went to the ABC broadcasting studio on the 20th floor of the 
Merchandise Mart and met John Lewellen. I witnessed the live broadcast 
of the "Quiz Kids" radio program and then had a light supper with John 
and some of the staff. Afterwards I hurried back to my hotel to go to 
bed in order to get some relief from the migraine headache that had 
developed during the afternoon. 

[In Berkeley, during the morning Herman Robinson brought Zene and 
Celeste Jasaitis over to visit Helen; he took some pictures of Peter.] 

Peter Seaborg and Zene Jasaitis 
April 20, 1947 (10:15 a.m.) 
836 Washington Street, Albany 
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Monday, April 21, 1947 

In Chicago. I walked from the Windermere East Hotel to the nearby 
Museum of Science and Industry (57th Street and Outer Drive at Jackson 
Park). There, at 9 a.m., I attended the Chemistry Session of the AEC 
Information Meeting, held in the large auditorium of the West Wing. F. 
H. Spedding was the chairman, and there were some very interesting 
talks. John A. Ayres spoke on "The Purification of Zr Salts by Ion 
Exchange" (he has separated iron, titanium, and rare earths but not 
hafnium); Ray Fisher talked on "Removal of Rare Earth Impurities from 
Thorium Nitrate by Solvent Extraction" (using tributylphosphate and butyl 
ether); Bruce Ketelle's talk was on "Rare Earth Separations by Ion 
Exchange Techniques" (he uses Dowex-50 and high temperatures for 
separations); Donald Ahmann spoke on "Recent Work in Rare Earth 
Metallurgy" (he has prepared kilogram quantities of lanthanum and cerium 
in addition to neodymium); George Reed talked on "Thermal Neutron Fission 
and Capture Cross Sections for PU 238 " (fission cross section is -16 b); 
and A. H. Jaffey spoke on "Thermal Neutron Capture Cross Section of Np237 
and the Radiations of Np238" (Np238 decays with a 0.2 Mev beta particle 

. and 1.2 Mev gamma ray in addition to a decay by a 1.4 Mev beta particle; 
from this he determined the half-life of PU 238 to be 77 years, but by 
direct decay the half-life is 89 years; the capture cross section of 37 
is 153 b (77 year) and 177 b (89 year). 

I then spoke on "Nuclear Reactions Produced by 200 Mev Deuterons and 
400 Mev Alpha Particles, Including Observations on Fission in Several 
Elements Including lead, Thallium, and Platinum." Nathan Sugarman talked 
about "Short-lived Ge and Se Fission Products" (he found 67-second Se83 
and 59-second Ge 7l ); Aaron Novick discussed work with H. l. Anderson on 
"Production and Properties of Tritium" (half-life of H3 of 11.4 ± 0.2 
years from rate of growth of daughter He 3--Rod Spence noted 
that los Alamos is getting 10 years by direct decay); W. A. Rodger 
reported on "Development for Production of Radioisotopes;" Don Hughes 
spoke on "Properties of Be lO " (half-life of 3 x 106 years); and R. L. 
Macklin talked about "Gamma Rays of U235" (165 kev energy). 

A letter from Iz Perlman arrived here in Chicago for me. Iz 
explained that he was writing in case he could not get through by phone. 
He reported that fission was observed with 200 Mev deuterons on lead and 
thallium and said that I probably now know that Sullivan voted for "Chart 
of Nuclear Species (Nuclides)." Iz also mentioned the telegram from 
Newsweek (that I eventually received in Atlanta), letters from A. C. 
English, Edgar Gordon from Wisconsin, and Strong from Terre Haute. He 
also told me that Ralph James' new half-life value for PU 238 is 92 ± 2 
years and for Np235 is 400 ± 20 days. 

[In Berkeley, Helen went to a child guidance meeting with Rebecca 
Cason during the evening.] 

Tuesday, April 22, 1947 . 

In Chicago. I was chairman at the 9 a.m. Chemistry Session of 
today's Information Meeting, again held at the Museum of Science and 
Industry. Speakers today were C. E. Larson (with G. Nessle and W. R. 
Grimes) on "Potentiometric Determination of Uranium"; N. Baenziger on 
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"The Crystal Structure of U20S " (he has prepared single black crystals); 
L. B. Rogers on "Polarography with Stationary Electrodes" (he intends to 
apply this to element 43); L. E. Burkhart on "The X-ray Spectrography of 
Element 43"; Charles V. Banks on "The Determination of Carbon in Th 
Metal"; B. F. Scribner on "Improved Technique of Spectroscopic Analysis 
of Beryllium"; David Peterson on "Quality of Th versus Purity of Ca Used 
in Th Production"; Wright Langham (with W. W. Foreman and Arthur Murray) 
on "The Use of the Halogen-Metal Interconversion Reaction for the 
Preparation of Compounds Marked with C14 and its Application to the 
Synthesis of Labelled Nicotinic Acid"; E. S. Amis on "Physical Properties 
Versus Molecular Weights of the Chlorotrifluoroethylene Polymers, MFL"; 
L. I. Katzin on "Organic Solvates of Urani~m Nitrate"; Louis Kaplan on 
"Enhanced Solvent Extraction of Heavy Metals by Solvent-Soluble BaSes"; 
and H. H. Hyman (with F. T. Hagemann and S. Vogler) on "Separation of 
Gram Quantities of U233 from Th." 

I took a taxi to the Chicago airport and caught UAL Flight 35 for 
Oakland at about 8 p.m. 

[In Berkeley, Iz gave the Chemistry 123 lecture on charged particle 
bombardments. 

The report of the Berkeley Chemistry Group for the period February 1 
to March 1 by Amos Newton (for Eastman Kodak) was issued today. He 
covered the following items for the work of our group: A new isotope of 
element 85, At 210 , is described, decaying by K electron capture with a 
7.8 hour half-life to P0210. Fission has been observed in lead, bismuth, 
thallium, and platinum with 400 Mev helium jons. A comparison cif the 
yields of some fission products has been made showing a lowering of the 
fission probability in going from lead down to platinum. The production 
of At211 from Bi 209 by deuteron bombardment has been shown to be possible 
by reaction of secondary alphas; the cross sections for the reactions are 
not improbable ones.] 

Wednesday, April 23, 1947 

I arrived in Oakland at 5 a.m. and took the limousine to downtown 
Oakland, where Jeanette met me and drove me home. After breakfast I went 
to the laboratory and immediately looked over my stack of correspondence. 

I answered a letter from W. D. Leech, who wrote about the 
arrangements for the 20th Faraday Lecture that I am to give on April 29. 
I explained that I shall arrive in Los Angeles on the morning of April 29 
on the "Lark" and will spend most of the day with my parents. I 
suggested that someone come by my parents' home (9237 San Antonio, South 
Gate) to take me to Pasadena. My parents' phone number is Kimball 1738, 
I said, and I presume that he can reach me through a dial phone even if 
the phone strike is still on. 

I noted an acknowledgment from Edgar S. Gordon to my acceptance of 
his invitation to speak at the symposium at the Un·iversity of Wisconsin 
on September 10. Gordon is allowing fifty minutes for my talk and will 
send me instructions about the manuscript within two weeks. 

Notification of my appointment to a promotion committee under the 
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chairmanship of Professor H. A. Barker arrived from the Office of the 
President (Provost Monroe E. Deutsch). The name of the person to be 
considered is to be obtained from the chai·rman or the President1s office. 

I read a note from John E. Pfeiffer: "I am very sorry I missed you 
this week, but please let me know when you will be here next time, and 
let me know well in advance." 

A copy of the notes for a course at MIT, "Seminar in Nuclear Science 
and Engineering," arrived for me from the secretary to Dr. J. R. 
Zacharias. She said that Dr. James B. Fisk suggested that I wou1d·be 
interested in seeing them; she will send me copies of future lectures. 

I read a copy of a letter from Ralph James to Art Jaffey, dated April 
17, about his measurements of the half-life of PU 238 (92 ± 2 years); 
James again described this work. He also mentioned his direct decay 
measurements of the Np235 half-life of 400 ± 20 days. James asked that 
these values be used in his Plutonium Project Record papers. 

I deferred answering the rest of my correspondence in order to visit 
the various laboratories and check on the progress of the research. 

Thursday. April 24. 1947 

Our group met today (Thursday) instead of Tuesday (when I was 
absent). Present today were Asprey, Conway, Covey, Cunningham, Eyring, 
Garden, Ghiorso, H. Hicks, Howland, Huffman, La Chape11e, Lilly, Lindner, 
Magnusson, McCullough, Miller, Morgan, OIConnor, Perlman, Robinson, 
Seaborg, Street, Templeton, and Werner. [Hicks and Street just obtained 
their clearances and can now attend our meetings.] Perlman announced 
that the next meeting will be Tuesday, May 6. 

I then gave a few remarks about the ACS meeting and the Information 
Meeting. I mentioned that Bogert, at the ACS meeting, commented that 
there is no universal agreement on the names and discoverers of elements 
43, 61, 85, and 87. I said he apparently doesnlt feel the decisions on 
these are as clear cut as we think they are; he seems to misunderstand 
the situation with respect to element 61. I also told about Jaffey1s 
results on the half-life of PU 238 , the half-life of H3 (10-11 years), and 
the report by Kete1le on the' high temperature operation of ion exchange 
columns. 

Morgan summarized the radiations associated with the 12-hour and 
50-hour americium activities: the radiations of the 12-hour period 
consists of 0.1% alpha and its other emissions, x-rays, 220 kev e-, and 
240 kev gamma ray in the ratio 1:1:0.5. The 5Q-hour activity consists of 
x-rays, 0.9 Mev e-, and 1 Mev gamma ray in the ratio of 1:0.1:0.9. The 
ratio of the yields of the 12-hour and 50-hour x-ray activities are 
roughly the same when the activities are produced by either 12 Mev or 20 
Mev deuteron bombardment of PU 239 . Although these radioactivities could 
be isomers, the gamma decay curve showed,no genetic relation. 

Cunningham then talked about a room temperature Na1cite column run to 
separate americium, curium, and neodymium. The neodymium was completely 
separated from the americium and curium, 50% of the curium was recovered, 
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and the amerlClum in it was reduced 1:200. He said that it is clear that 
an actinide element forms more stable complexes than a rare earth of the 
same ionic radius. 

OIConnor talked about his plans to study the distribution of isobars 
in the fission products of U238 when bombarded with 400 Mev helium ions. 
Conway announced that we are now set up to do spectrographic analyses of 
non-radioactive samples; the dry boxes for active samples are not ready 
yet. 

McCullough spoke on the x-ray diffraction spectrum of a sample·of 
protactinium metal heated to over 2000°C (by Blaedel); this fits into 
the series for the dioxides and probably the sample became Pa02 on the 
surface. 

Ghiorso told of his plans for more slow neutron fission measurements 
next week in the Argonne pile--Am241 and Cm242 and samples of Am241 and 
Cm242 that have been irradiated with neutrons at Hanford. 

Miller reported on a study of the previously discovered 7.B-hour 
a+-emitting Fe 52 produced in the bombardment of copper with 200 Mev 
deuterons. He said the yield of the 21-minute manganese milked from it 
seems to drop off faster than the 7.B-hour decay, possibly suggesting 
that the Fe 52 has isomers. I mentioned the Se83 and Ge 77 isomers 
recently reported by Sugarman in his talk at Chicago on Monday. I also 
told the group about Earl Hydels observation of the n,r reaction on 
Th 233 , by observing the formation of Th 234 in neutron-irradiated 
lh 232 . I speculated that a second order n,2n reaction on PU 238 , to 
produc~ 40-day PU 237 could complicate the processing·of pile-produced 
plutonium. 

* * * 
Todayls Chern 123 lecture covered methods of assigning mass numbers. 

On the hill I wrote to Fred Albaugh to ask if he had made up his mind 
about the General Electric proposition. I said that, after seeing the 
key General Electric people in Chicago, I believe he should go to Hanford 
rather than Schenectady. I also mentioned to Fred that Spof English has 
decided to accept a position in the Washington, D.C. office of Dr. J. B. 
Fisk, Director of Research of the AEC. 

I received another note dated April 19, from Mildred Hoogstraat who 
said, IIThank you for sending me the picture. It was nice. And thank you 
for writing on it. I see it every day. You look like you have a sense 
of humor. I like people like that. Today is your birthday, and I hope 
you have· a nice time. Today is my motherls birthday, too. I bought her 
some flowers. Today will be Jean louisels birthday next year, but she 
was just born today. I havenlt seen her yet, but she has a pretty 
mother. Thank you again for the picture. 1I 

In the evening Helen and I walked down to the Albany Theater and saw 
Gary Cooper in "Cloak and Dagger. II 
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Friday, April 25, 1947 

The first thing I did this morning was to tackle. my correspondence: 
Ralph K. Strong, (Editor, Kingzett's Chemical Encyclopedia), wrote on 
April 12, agreeing to my ideas about the article he requested and 
enclosing a skeleton outline. Today I again wrote Strong and said that 
Professor I. Perlman will write the article. I included a revised 
outline prepared by Perlman and explained that the payment should be made 
out to him. 

I received a letter from A. C. English, dated April 12, in whi~h he 
gave the authors for their "Letter to the Editor" on the 4n + 1 
radioactive series, as A. C. English, T. E. Cranshaw, P. Demers, J. A. 
Harvey, E. P. Hincks, J. V. Jelley, and A. N. May. He said the Chalk 
River people have apparently agreed to parallel publication of our two 
letters on this subject. 

While I was in Chicago, Nathan Ballou talked with me about a possible 
job in Berkeley. I also had a letter waiting for me here in Berkeley 
from Ballou about his background [Ballou worked for Coryell on fission 
product research during the Met Lab days and is now getting a Ph.D. from 
the University of Chicago]. Perlman and I talked about the situation, 
and so I wrote to Ballou this morning, offering him a year or two of 
postdoctoral work here at Berkeley. I told him that I shall ask George 
Everson to send him the proper forms. 

The following note arrived from David E. Lilienthal (Chairman, Atomic 
Energy Commission): "My hearty congratulations to you on receiving the 
American Chemical Society's award in chemistry. This must give you great 
satisfaction. Best wishes to you as always." 

I also received an April 21 letter from W. Albert Noyes, Jr., who 
also congratulated me on the award in Pure Chemistry and warned me that I 
may be requested to speak before the General Session at the New York City 
ACS meeting on September 17. Noyes said that other speakers at that 
session will be W. K. Lewis of MIT, who will receive the Priestley Medal, 
and Noyes himself, in his role as President of the ACS. 

I sent the original and first copy of the article, "The Transuranium 
Elements," that I wrote with Emilio Segri for Nature to Emilio for 
checking. Mary Bender typed this for us while I was back East. 

Another note went to J. Kenneth Maddock (Manager, Science and 
Industry Division of John Wiley & Sons, Inc.) to thank him and Professor 
Yost for a copy of Rare Earth Elements and Their Compounds, which I said 
is an excellent book that will be widely used. 

Finally, I returned the proofs of the photographs taken recently at 
Harris and Ewing Photographers in Washington, D.C. I told Miss Edith 
Mitchell that my first choice is "E" for the head-and-shoulders view and 
"0" for the half-length portrait. 

Saturday, April 26, 1947 

This morning I answered an April 18 letter from W. E. Kelley (AEC 
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Area Manager, New York Area), who said that he learned from the General 
Manager that the GAC has designated Cyril Smith, Hood Worthington, and me 
as·a group to review the work at Battelle Memorial Institute on low grade 
ores. Kelley suggests that the group visit Battelle before the May 14 
and 15 conference on low grade ores in Washington. I explained in my 
reply that, since I have just returned from two extended trips East, I 
shall not be able to come East again until a few days before the next GAC 
meeting, at which time I hope to attend a May 28th meeting in this 
connection. I wrote that I hope Or. Smith and Mr. Worthington will be 
able to visit Battelle before then. 

In today's mail was a form letter from Albert Einstein, requesting 
support for the "EmergencyCommittee of Atomic Scientists." 

A letter also arrived from Or. W. D. Leech, giving more details of 
the arrangements for the Faraday Lecture next Tuesday. Leech said the 
audience will consist not only of the 300 special youngsters, but also a 
fair sprinkling of visitors from Cal Tech and Mt. Wilson and a mixed 
group from the community. Leech suggested that this will present a real 
cha llenge to me. 

Sunday. April 27. 1947 

Most of my day was spent with my family, but I also read and went 
over my notes and assembled my slides for my talk, liThe New Chemical 
Elements," for the Faraday Lecture in Pasadena on Tuesday. 

Monday. April 28. 1947 

This morning I checked on the research and then wrote to Winston 
Manning about Professor Herbert A. Young, Head of the Chemistry 
Department on the Davis campus. Young- is scheduled for a sabbatical next 
semester and, although we would like to have him work in Berkeley, the 
Administration believes he should go farther from home. I talked with 
Young about Argonne; in this letter, I told Manning that I believe he 
should bend every effort to get Young to spend the leave at Argonne. 

Another note went to Cyril S. Smith, who asked on April 10 for an 
evaluation of Richard A. Reinhardt. I explained that I have just learned 
that Reinhardt accepted an instructorship at Cornell so I shall not write 
the letter of recommendation. 

Fred Albaugh replied to my query of last Thursday, saying that he 
intends to join the Hanford group although he has not yet received a 
formal offer from them. Fred also mentioned that the salary scale seems 
lower than that of the oil industry. Edrey, Fred said, has been visiting 
in Chicago and the novelty of "batching" has worn off. They expect to 
pass through Berkeley on their way to Hanford in about a month. 

In the evening I boarded the "Lark" for Los Angeles. 

Tuesday. April 29. 1947 

In Los Angeles. I went to my parents' home in South Gate in order to 
spend the day with them. 
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About 5 p.m. I was picked up by W. D. Leech and driven to Pasadena. 
I had dinner with a small group and then, at 8 p.m., gave my Faraday 
Lecture at the Sexson Auditorium on "The New Chemical Elements." The 
student contestants were given an instruction sheet (a copy follows) 
--they were to be judged on the quality of their notes on the lecture; 
these were to be handed in twenty minutes after the conclusion of the 
lecture. 

THE IF ARADA Y LECTURES 
, Pasadena City Schools 

, 

Suggestions and Instructions to Student Contestcmts 

We look forward to an interesting evening onguesdgycAW~9.1947~e.sexse:hfuditOrium. 
when Dr. Glenn T. Seaberg. head of the chemical div 8n. U., a 'ation ratory. wi speak on 
New Elements. and How to Make them. 

TO CONTESTANTS: It is not expected ,that you will be able to write a set of notes which covers 
every point in the lecture. Perhaps some of the lecture you will not understand. The main purpose 
of the lecture is to give you a unique opportunity to hear an expert 1n the field of science and to do 
your best in writing a set of notes which covers as much of the lecture as possible. Do not leel 
disappointed if you get only part of all that is presented. Do your best with the parts which you 
understand and have time ta take down. 

Parents are invited to allend the lecture, 

GENERAL INSTRUcnONS 
I. Sp.cure this sheet from your Junior High School teacher and lill in the bottom card admitting you 

to special center front section of auditorium. 
Sign the right hand side and return that part to your teacher. 

2. Attend the lecture and take notes, Paper lor notes and identification cards will be given to you 
at the auditorium. Put number 01 paper on ticket blank. All contestants are to be in place 
by 7:45 p,m. 

3. Remain in your seats at the close of the lecture. Twenty minutes will be allowed lor rewriting 
your notes or correcting them, 

4, Hand in your notes to the instructor in charge, , 
5. You might bring a thin magazine on which to write. 

OUTUNE OF NOTES (Suggestions lor what might go into your notes.) 
1. Title: What was the object 01 the lecture? 
2, Method: How was 'the subject presented and developed? 

A. Apparatus: What apparatus or machines were used? 
(draw simple diagrams where you can.) . 

B, Procedure: How was the apparatus used? 
4, Observations: What did you see? 
5, Conclusions: What do you judge or conclude from what you saw? 
6. Principles: State principles that were involved in the discussion and development in the lecture 
7. Applications: Applications to present day life, 

EVALUATION OF NOTES (These are the points upon which your notes will be judged) 
I. Grasp of subject mailer and demonstrations, 
2, Neatness. legibility. spelling. and arrangement., 
3, 1l1ustrations and principles. 
Notes will be arranged according to excellen ceo and each school will be awarded at least one 

prize. NOTE: We are not only interested in how much the student actually learns /ram the lecture. 
but what inspiration he may derive from hearing an expert in his field. 

PRIZES 
First-2 Grand Prizes for the school system, Brown leather zip-zip, 3 ring brief cases with winner's 

name in gold, One for best bey and one for best girl. Junior High winners will receive a popular 
science book autographed by the speaker. 

REFERENCES: Ask your librarian lor book on atoms. radiation. atomic bombs. etc. 

--_ ... _-- ---_. _ ..... ' .. __ ......... -- .. ---.--- ...... ~-----------............ --------------
Later I was driven back to my parents' home to spend the night., 

[In'Berke1ey, Iz gave the second midterm to the Chemistry 123 class.] 

Wednesday, April 30, 1947 

I returned to Oakland by plane and went to my office. After 'looking 
over my mail, I checked the various laboratories to learn about the 
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progress of the research. 

A copy of liThe Vapor Pressure of Americium" by N. D. Erway and O. C. 
Simpson (CC-372l) has arrived in Berkeley, along with a copy of liThe Dry 
Chemistry of Americium" by Sherman Fried (CC-3786). 

I wrote to John Willard and told him that I have seen Professor 
Mathews' (J. Howard) offer to Blaedel and that I think it is a good 
proposition. I recommended Blaedel very highly and said that I shall 
write a letter of recommendation to Mathews as soon as I have time. 

Iz stopped by the house during the evening to pick up some· slides for 
a talk he is going to give. 
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Thursday, May 1, 1947 

After going over my notes for Chemistry 123, I gave the lecture at 
10:10 a.m. in Room 219, Gilman Hall. I defined the broad term, "nuclear 
chemistry," and then talked about the various properties that can be 
determined by tracer techniques. I also assigned a new problem set. 
Afterwards I stopped at the third floor and talked with Geoffrey 
Wilkinson about his research. Iz and I recently talked with another 
graduate student, George Barton, who wants to do his graduate research in 
our field. Until has clearance comes through, Barton, too, will work on 
the third floor of Gilman Hall. 

In the afternoon, Iz, Stan, Professor Gibson and I played a round of 
golf at Mira Vista Country Club (IP-108, SGT-9l, GTS-99, GEG-lll). 
Gibson and I played against Iz and Stan for two points per hole (low 
total and low ball), and we lost, 9 and 6. 

Friday, May 2, 1947 

After making the rounds of the labs, I answered an April 10 letter 
from Frank A. Long (Cornell University), who asked for more information 
about possible candidates for positions at Cornell. I said that I am not 
certain I need write because of our conversation" in Atlantic City 
recently, but I will write a few lines about Morgan and O'Connor 
(Templeton has eliminated himself as a candidate). I said both men have 
an extraordinary ability to work with other people--Morgan, for example, 
has been assigned the responsibility for arranging all the irradiations 
our chemical group has undertaken with the 60-inch cyclotron group . 
Morgan has had more experience, I said, but I sometimes feel that 
O'Connor is further along for a comparable stage of experience. I noted 
that both men have had a number of academic offers; I also said that we 
shall have more men completing their work next year. 

A letter of recommendation for Walter J. Blaedel was mailed to 
Professor J. Howard Mathews at the University of Wisconsin. I said that 
I chose Blaedel as one of only a couple of postdoctorate men to move to 
California when I returned here. Since coming to California, Blaedel has 
been in a field new to him, a sort of combination of microchemistry or 
ultramicrochemistry, thermodynamics, and nuclear chemistry; he has built 
apparatus and learned techniques. I wrote that I believe Blaedel is 
unusually well suited for his position, as John Willard can tell him, and 
we shall find it difficult to carryon Blaedel IS work if he leaves. I 
also asked Mathews for applications for graduate school from outstanding 
University of Wisconsin graduates; occasionally, I said, we can use an 
outstanding postgraduate man for a year or two postgraduate experience. 

I mailed II RADIOACTIVITY, ARTIFICIAL" (54 typed double-spaced pages) 
to Welden Reynolds of the Encyclopaedia Britannica. In my covering 
letter I suggested that it would be desirable to have more cross 
references to "Teller's article on the "Nucleus" and Chadwick's article on 
"Radioactivity, Natural." 

T~ M. W. Welch I ~cknowledged receiving the large periodic chart and 
a colored slide of it; these were mailed to me on April 25. 
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I also wrote to B. S. Kinsella to acknowledge the check for $400 for 
the fee for the revision to the section on "Chemistry" for the Lincoln 
Library of Essential Information, adding that I shall be glad to work on 
the galley whenever it might be necessary. Since Iz prepared the 
revision, I endorsed the check to him. 

A nice note arrived today from Hugh D. Beach from Newsweek, thanking 
me for my interest in their U233 story and expressing regret that I 
did not allow my letter to be published. 

During the evening Helen and I left Peter in the care of his 
grandmother and went to the Oaks Theater and saw Sydney Greenstreet and 
P~ter Lorre in "The Verdict." 

Saturday, May 3, 1941 

At the lab this morning I again dictated responses to some of my mail 
and then visited the laboratories. 

I answered an April 28 letter from W. Albert Noyes, saying that I 
shall be glad to give an address at the General Session of the New York 
City meeting on September 17. I added that I presume this is the same 
talk about whith I have had correspondence with Mr. Emery. 

A thank-you note arrived from Ruth A. Ashton of the CBS Documentary 
Unit~ Miss Ashton said her trip, for the purpose of obtaining background 
material for an article on atomic energy, was successful and she is now 
beginning the task of writing the program. 

Professor W. W. Lake (College of Mines and Metallurgy, E1 Paso, 
Texas) wrote on May 1, asking for the pronounciation of americium. Today 
I replied, again explaining that we pronounce it with a soft "c." 

I thanked Professor J. R. Zacharias (MIT) for the notes on his 
seminar in Nuclear Science and Engineering that Barbara M. Bowles sent me 
and said that I look forward to receiving copies of the notes of other 
lectures as they are issued. 

To Harlan L. Baumbach (fellow UCLA student and Met Lab colleague) at 
Paramount Pictures, I wrote, "I want to heartily congratulate you on your 
winning of an Academy Award. I know that you are the best chemist in the 
motion picture industry but I didn't realize that the Award Committee 
would have sufficient perspicacity to recognize this. Best regards to 
you, Nathalie, and little Robert~" 

Sunday, May 4, 1947 

I worked for a while on an abstract entitled "T~ansmutations with 
High Energy Deuterons and Helium Ions in the 184-Inch Cyclotron"; this 
paper will be presented at the Stanford meeting of the American Physical 
Society in July. 

In today's golf game at Mira Vista Tom Morgan got 112, I scored 109, 
and Professor Gi bson got 111. 
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Monday, May 5, 1947 

The first thing I did when I got to my office this morning was to 
take care of my correspondence. I replied affirmatively by collect wire 
to Warren Weaver's invitation of April 21. Weaver explained that he, Dr. 
George W. Corner, Or. Douglas S. Freeman, Dr. Frank B. Jewett, Or. Harlow 
Shapley, and Or. Wendell M. Stanley, constitute an advisory committee 
that plans and selects speakers for the radio programs on science given 
during the intermission of the Philharmonic Symphony programs on Sunday 
afternoon. He said that, if U. S. Rubber continues to sponsor the 
concerts, the committee unanimously wants me to be one of the speakers 
for the 1947-48 season. If I accept, I am to prepare a script of ;350 
words ($300) with the understanding that, if the program continues, I 
shall receive an additional $200 for delivering the script on the air. 

I also agreed to attend the luncheon of the Alumni Association in the 
Faculty Glade on June 21 (Robert Sibley, Executive Director of the Alumni 
Association extended this invitation on April 24). However, Sibley 
requested that I set up a Geiger counter for a demonstration for the 
1,200 guests. In a letter today I suggested that it would be better if I 
didn't participate in the demonstration but that one of the fellows from· 
the Radiation Laboratory could do this. I told Sibley that I will say a 
few words about the role of the UC scientists in the development of 
atomic energy. 

I read an April 29 response from Neil Gordon, who will try to comply 
with my requests about my manuscript (Wayne University talk). He has 
heard from O'Connor and Morgan and is interested in both men for 
positions at Wayne University. Gordon mentioned that he has completed 
negotiations with a man from MIT for a job in the fall. 

In a May 1 letter, Alden Emery sent me an invitation that President 
Noyes had received, which asked for a speaker to represent the ACS at a 
meeting of the Chemical Institute of Canada in Banff (June 8 to 11). 
President Noyes, Emery said, feels I am the logical man to do this. In 
today's reply I explained that I have already refused an invitation to 
speak from Dr. Leon Lortie because of a conflict with final examinations 
here in Berkeley and that, for the same reason, I must not accept Noyes' 
suggestion. I mentioned that Professor Clifford S. Garner of UCLA might 
be able to attend but noted that it may be difficult to find anyone to 
attend unless there are arrangements for travel reimbursement. A blind 
copy of this reply was sent to Noyes. 

I wrote to Professor Franz Schrader (Zoology Department, Columbia 
University), ex~laining that I am trying to find a proper place in the 
academic field for an outstanding scientist, Leonard I. Katzin, who 
worked with me at the Met Lab. I described Katzin's qualifications and 
said that, although he has a good position at Argonne National 
Laboratory, I know he wants to get into academic work. 

To James B. Fisk (Director of Research, Atomic Energy Commission, 
Washington, D. C.), I sent a copy of a letter about the meeting of the 
XIV Congress of Pure and Applied Chemistry in London in July. I 
explained that I know that organizers of the Congress would appreciate 
American representatives and suggested that perhaps the Atomic Energy 
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Commission might send a few representative American chemists to the 
symposia on radiochemistry. I then commented on Spof English's 
acceptance of a job with the AEC and said that it is a serious loss to 
the University of California. 

I then made the rounds of the labs to check ·on the progress of the 
research. 

Helen's mother, who has been here to help Helen for about six weeks, 
left for her home in Los Angeles today. 

Tuesday, May 6, 1947 

Present at this morning's meeting of our group were Asprey, Blaedel, 
Conway, Covey, Cunningham, Eyring, Ghiorso, Goeckermann, H. Hicks, 
Hopkins, Howland, Huffman, James, Lilly, Lindner, Magnusson, McCullough, 
Miller, Morgan, Newton, O'Connor, Perlman, Robinson, Seaborg, Street, 
Templeton, S. Thompson, Voyer, Werner, and Wheelock. There were a few 
announcements, such as one about a meeting this afternoon to work out a 
schedule for the 60-inch cyclotron for. the coming year, and people who 
want such bombardments should go prepared to state times and dates of the 
irradiations. It was suggested that Howland and Templeton look into the 
possibility of a mercury target. Cunningham and Thompson were asked to 
have the americium target ready for bombardment in the high flux Canadian 
pile before June 1. Since there will be more curium samples because of 
americium pile irradiations, the men were reminded that great care be 
taken to maintain the identity of the samples. 

Templeton reported that it has been learned that the so-called helium 
ion bombardments on the 184-inch cyclotron may have contained up to 50% 
deuterons because of inadequate flushing. Eugene Gardner will flush for 
about a week with helium if there are sufficient cases to warrant it. It 
was then decided that this is desirable about July 1 for copper 
bombardments for Miller, arsenic for Hopkins, antimony for Lindner, 
uranium for O'Connor, uranium behind beryllium for James, and bismuth for 
Goeckermann. 

Ghiorso discussed the question of what added isotopes causes the 
fission cross section of neutron-irradiated Am241 to be raised from 2.8 
barns (americium milked from plutonium) to apparently 40 barns 
(neutron-irradiated Am241). He believes Am240, Am242, and an isomer of 
Am241 should be ruled out, but he stated that Am243 is a remote 
possibility since it may be 6-stable and might be formed by 
Am241(n,y)Am242 ~ Cm242(n,y)Cm243 ~ (K cap) Am243. Ghiorso said that 
if the effect is due to Am243, its thermal neutron fission cross section 
would have to be about 104 barns. 

Conway reported that the optical spectrograph is in focus and can 
handle a limited number of samples. 

Lindner looked at ruthenium, rhodium, palladium, and silver 
activities in a bombardment of antimony with 200 Mev deuterons: the 
rhodium chemistry was inadequate, 3-hour and 5-day activities were found 
in both the ruthenium and palladium fractions, and the palladium 
activities are positron emitters and may be due to tellurium 
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contamination. The silver fraction showed 3-hour and 8-day.activities; 
the former is probably Agl12 while the 8-day is probably Aglo6. 

Werner talked about his work on the chemistry of curium. A curium 
absorption curve showed no well-defined peaks. He discussed his 
separation attempts using TTA in benzene; he has, at present, 3 ~g 
curium with less than 0.2 ~g americium and about 100 ~g of plutonium 
as the sulfates. 

Hicks talked about his work with Wilkinson and Street on the 
radioactive isotopes of gold and platinum: bombardments by deuterons of 
platinum at the 60-inch cyclotron give gold activities of 13 hours' 
(Au 194?), 5 days ,AU 196?), 100 days (Au 1• S ?). There was evidence of a 
4.4-day Pt (Pt193 .) growing from the gold fraction. Iridium plus 
deuterons showed 60-day Ir192 , 19-hour Ir194 and a 2~9~day platinum and 
the 4.4-day platinum. The 5-day and 13-hour gold activities appear to 
decay by K-capture. 

* * * * * 
I gave the Chem 123 lecture, which was a continuation of a discussion 

of natural radioactivities of light elements. I also collected the 
problem set. 

Back in my office on the hill I answered an April 30 request from H. 
B. Hass (Purdue University) for the name of a young physical chemist 
exp~rienced in tracer work and an interest in biochemical research. I 
suggested the names of Peter E. Yankwich and Bert M. Tolbert as men who 
would be interested in regular departmental staff positions only. In 
addition, I mentioned Leonard I. Katzin as an unusually capable man, who 
has a fine position at Argonne Laboratory but wants to find a place in 
academic work. 

Jim Crowe asked me, at Atlantic City, to locate other pictures of G. 
N. Lewis, suitable for a C & E News cover sketch; he already has a side 
view photograph. He reminded me of this in a letter dated April 29 and 
also asked about two slides he had mailed me. Today I replied to his 
letter, said that I have been unable to locate any other picture of 
Lewis, and that I received the slides in plenty of time. I then 
mentioned that I shall be in Washington from Wednesday morning (May 28) 
through Monday (June 2), and I hope I may have time for an afternoon of 
golf or at least a dinner with him. 

Later (4:15 p.m.) I went to the joint meeting of the Connick-Seaborg 
groups on campus; in the evening I attended the weekly Research 
Conference. 

At home Helen reported that Peter had taken his first step today. 

Wednesday, May 7. 1947 

I took care of some administrative matters and made the usual rounds 
of the laboratories to discuss the research. 

I mailed Edward King (Harvard University) copies of the examinations 
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and problem sets that we have used in Chemistry 123. 

One time-consuming task I have is reading and assimilating the data 
from various journals and classified reports; this is something I try to 
do regularly. -

Later I went to Gilman Hall to check in at the Department office, to 
speak with Wilkinson about his work on platinum and gold isotopes, and to 
to look over the lecture notes for tomorrow's Chemistry 123 class. I 
also made out a new problem set for the class. 

Herman Robinson came over to the house this evening to determine why 
our phonograph is not operating. He ascertained the problem and will 
return tomorrow evening to repair it. 

Thursday, May 8. 1947 

I checked in my office before going to campus. 

A thank-you note arrived in the mail from Ralph K. Strong for my 
letter of April 25 and Iz Perlman's outline of the section on "Nuclear 
Chemistry" for Kingzett's Chemical Encyclopedia. [Because of my limited 
time, I suggested that Perlman write the article for Strong.] 

Then, on campus I gave the Chem 123 1ecture--today I talked about 
recently discovered elements: 43, &1, 85, and 87. I assigned a new 
problem set. Afterwards I stopped in the Department office to check with 
Miss Kittredge and to arrange for an afternoon outing. 

After lunch Bill Dauben, Ernest Gibson, and I went out to Mira Vista 
for a round of golf--WGD-106, GTS-100, Professor Gibson did not complete 
the round. . 

Helen reported that she had an appointment with Dr. Borson this 
afternoon--her pregnancy is progressing ok. In the evening Herman 
Robinson came by and completed the repairs on our phonograph. [My 
electronics ability has not improved since my graduate school days.] 

Friday. May 9. 1947 

After dealing with some administrative matters, I looked over the 
mail. I received an April 29 l~tter from Joseph F. Hynes (A~sistant 
Managing Director, Mid American Exposition, Cleveland), who sent me and 
other scientists a list of Questions about the feasibility of atomic 
power. I immediately replied that I have not yet formed opinions on 
these Questions and I do not want to make guesses at this time. 

In a May 5 letter, J. H. Mathews (University of Wisconsin) thanked me 
for my recommendation of Walter B1aede1 and said that he wired B1aede1 on 
May 5 and made him a definite offer. 

Warren Weaver wrote (May 6) to thank me for accepting his invitation 
to write a radio script (Philharmonic Symphony broadcasts) and to ask for 
a preliminary draft around the first of· June. 
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Robert Sibley, in another note, this one dated May 8, said he can 
understand why I do not want to use a Geiger counter in a demonstration 
(for my remarks at the Alumni Association luncheon on June 21) but he 
would like a piece of apparatus'or material to give a dramatic appeal to 
my talk. 

Saturday, May 10, 1947 

I made the usual rounds of the laboratories to check on the research 
and talk with the fellows. 

Today's mail brought me a letter from Herbert H. Anderson (colleague 
in Section C-I, Met Lab), in which he said that he gave my name as a 
reference for an associate professorship at the State College of 
Washington. 

Sunday, May 11, 1947 

Part of my day was spent drafting a radio script for the Philharmonic 
Symphony intermission, requested by Warren Weaver. 

Later Tom Morgan, G. Ernest Gibson, and I went to Mira Vista for a 
game of golf--GEG-105, GTS-107. Morgan didn't complete the round; a 
couple of other fellows played along with us. 

Monday, May 12, 1947 

I declined an April 23rd invitation from A. J. E. Welch to attend 
and/or speak at the XIth International Congress of Pure and Applied 
Chemistry in London in 'July. I explained that a family matter must keep 
me at home at this time and then suggested a number of names, both 
American and non-American, of people qualified to speak on the topic of 
radiochemistry. 

I also wrote to Professor J. F. Joliot: 

I had been hoping to attend the meeting of the Commission of 
Radioactive Constants of the International Union of Chemistry in 
London this coming July, but it is becoming apparent, due to a family 
matter which has arisen, that I shall not be able to do so. I am 
particularly disappointed because I have learned about the 
interesting symposia on radiochemistry which have been planned in 
connection with the International Congress of Pure and Applied 
Chemistry for the same period. 

It turns out that I wouldn't be able to have ready by that time a new 
up-to-date table of artificial radioactivities. It appears that such 
a compilation, upon which we are now working, will not be ready 
before the end of the year. 

I suppose that one of the questions which might arise at a meeting of 
the Commission of Radioactivity might be that of the new unit of 
intensity which has been proposed in some quarters, namely the 
"rutherford." I am personally not in favor of such a new unit, but 
favor the retention, or perhaps we should say formal adoption, of the 
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"curie" as a general unit of intensity, perhaps with a definition of 
its value as exactly 3.7 x 1010 disintegrations per second in order 
to meet one of the objections. 

I do not know of Professor Lind's intentions, but I am hoping that he 
will be able to attend the London meetings, in which case I sha1.1 be 
able to learn of them first hand. 

Iz Perlman showed me the list of 11 long-range requests for 
bombardments at the 60-inch cyclotron that he sent to Russell Ball in the 
AEC Area Manager's office. 

James B. Fisk (Division of Research) wrote, in a letter dated May 
7th, that he will visit Berkeley on May 15, 16, and 17. He would like to 
visit me and has written Ernest Lawrence. Fisk noted that he also wants 
to meet Professor Latimer. I then prepared a brief summary of our 
research problem in nuclear chemistry to give him when he visits: 

Chemistry of the heavy elements. The program in progress concerns a 
study of both transuranium elements and those immediately preceding 
uranium, including those properties that are indicative of the 
structure of the heavy element transition series. In this latter 
connection some work is being done on the chemistry of the rare earth 
(lanthanide) elements for comparative purposes. 

Some of the recently accomplished work includes: isolation of Am 
(element 95), experiments toward the isolation of Cm (element 96), 
.bsorption spectra of Am and Cm, preparation of halides and metals of 
Am and Pa and determination of some of their properties, study of the 
oxidation states of Am, separation of Am, Cm and rare earths by 
precipitation and adsorption methods, methods for decontaminating Am 
and Cm from fission products. The future program is a continuation 
of these investigations on Cm, Am, Pu and Pa and, in addition, more 
emphasis on Np chemistry. 

Nuclear reactions with high energy particles. A large fraction of 
the effort is concerned with the identification of the products of 
nuclear reactions induced by the 200 Mev deuterons, 400 Mev helium 
ions, and 100 Mev neutrons produced in the l84-inch cyclotron. This 
work has resulted in the discovery and characterization of the 
fission reaction in the "light elements" between tantalum (element 
73) and bismuth (element 83). Throughout the periodic table, many 
new nuclear reactions have been found in which the product nuclei are 
up to 8 atomic number units and 21 mass units lighter than the target 
nuclei. A considerable· insight is being obtained into the properties 
of highly excited nuclei. The high energy particles also allow very 
light isotopes of a given element to be reached. As an example it 
has been found that very light bismuth isotopes are alpha-emitters. 

The field of investigation opened up by the l84-inch cyclotron and 
future accelerators is so broad that it may be said that the program 
has just.started. The creation of secondary high energy particles 
and mesotrons are among the problems that may be attacked by methods 
of nuclear chemistry. 
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Nuclear properties of heavy isotopes. A considerable amount of work 
has been done in the region of the heavy isotopes with the aim toward 
determining, for all isotopes possible, the decay characteristics, 
methods of preparation, formation by neutrons in pile operation, 
fissionability properties, etc. In the past year this program has 
resulted in a considerable extension of the list of known isotopes 
especially those of Bi, Po and Am. The investigation of fission 
properties is still in progress and will yield information of fission 
cross sections as a function of nuclear type. Part of these studies 
in progress is the attempt to prepare and identify isotopes of 
transcurium elements. 

Training program. One of the most important functions of the 
laboratory is the training of graduate students in Nuclear 
Chemistry. About three-fourths of the work in progress now is being 
carried out by such graduate students. 

After completing this summary, I answered an April 17 letter from 
Professor R. Delaby, saying that 1 heartily agree with the nomination of 
Professor F. Joliot as president of the Commission of Radioactive 
Constants. Then I explained that I will not be able to attend the 
International Congress of Pure and Applied Chemistry in July because of a 
family situation (Helen's pregnancy). 

In today's mail was a May 4 letter from John R. Kuebler, Grand 
Recorder of Alpha Chi Sigma. Kuebler congratulated me on winning the ACS 
Award in Pure Chemistry and said The Hexagon (publication of Alpha Chi 
Sigma) would like a statement from me about the award and a photograph to 
publish in the September issue. 

1 also received a note from Paula Lane of Harris & Ewing 
(photographers of Washington, D. C.). She acknowledged receip~ of the 
proofs I returned to them on April 25 and said my selections are being 
placed in their permanent files and will be available for prints when I 
need them. 

Iz and I had a visit in Building 4 this afternoon from Commander J. 
J. Fee~ who is in charge of the new Navy Radiation Laboratory at Hunters 
Point. We discussed procurement of laboratory personnel for his 
laboratory and designs for laboratories for working with radioactivity; 
we showed him the general features of a laboratory for handling alpha 
activity and the construction on Building 5. 

Tuesday, May 13, 1947 

At today's meeting of our group the following people were present: 
Asprey, Connick, Conway, Eyring, Ghiorso, Goeckermann, Hicks, Howland, 
Huffman, James, La Chapelle, Lilly, Lindner, Magnusson, McCullough, 
Morgan, O'Connor, Perlman, Robinson, Seaborg, Stewart, Street, Templeton, 
Thompson, and Voyer. I made a few announcements about note taking 
(Goeckermann, Lindner, and Miller have volunteered for the summer), 
vacations (should be taken during the last half of June, particularly for 
those who will work on the Hanford samples), the fact that Huffman's 
group can handle some analytical work, and that the men should see 
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Thompson about specific fractions from Hanford neutron-irradiated 
americium we are to receive . 

. Eugene H. Huffman 

Goeckermann talked about the bromine, barium, and yttrium fractions 
f~om the high energy neutron bombardment of bismuth (at the 184-inch 
cyclotron). He said the total activity in the uranium, also bombarded 
with neutrons at the l84-inch cyclotron, was only 30 times that of the 
bismuth, indicating that fiss·ion was due to neutrons rather than 
deuterons in the particular experimental setup used. Goeckermann 
mentioned that a bismuth target that he had placed directly in the 
deuteron beam had melted. There was a discussion of other targets to use. 

Asprey told about his plans to try to make Am 2 03 • Then Street 
talked about his work with Hicks---they have tentatively assigned two 
platinum activities of 2.9 and 4.4 days toPt 191 and Pt 193 • 1 said that 
it is important to work out this region,since such activities are formed 
in bombardments of heavier elements on the l84-inch cyclotron. 

Robinson described an x-ray crystal spectrometer of the Cauchois 
type, which he believes is,the best design. There was a discussion of 
the strength needed for the source. James commented that there is a need 
for a good beta-ray spectrometer, and I suggested that it might be 
possible to develop one here. 

Morgan discussed a milking experiment to determine the decay scheme 
of various americium isotopes. Asprey reported that Tompkins in Oak 
Ridge has made to1umn separations of rare earth elements at rapid rates 
using a new Dow resin in a small column. 

Magnusson described his plans for the study of Np(V}. Finally, 
Howland talked about the odd mass neutron--deficient isotopes of bismuth, 
which are unknown; these are those with mass numbers 203, 205, and 207, 
probably longo-lived, that were searched for in the bismuth fraction of an 
old helium-ion bombarded thallium target at the 60-inch cyclotron. 1 
suggested that some of these samples, bismuth and lead fractions 
essentially inactive with a Geiger counter, might be checked with an 
alpha-particle counter. 

* * * * * 
At 10:10 a.m. I gave the Chem 123 lecture in Room 219, Gilman Hall. 

Today's topic was the radioactive decay series. 1 also collected the 
problem sets. 
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Up on the hill I had the abstract of a paper that we went to present 
at the Stanford meeting of the American Physical Society in July mailed 
to Professor Joseph Kaplan: 

Transmutations with High Energy 
Deuterons and Helium Ions in the l84-inch Cyclotron 

B. B. Cunningham, H. H. Hopkins, M. Lindner, D. R. Miller, 
P. R. O'Connor, I. Perlman, G. T. Seaborg, and R. C. Thompson 

The successful operation of the Berkeley l84-inch cyclotron to 
produce useful beams of deuterons and helium ions of approximately 
200 and 400 Mev, respectively, has made possible the radiochemical 
identification of many of the transmutation products of nuclei 
excited to very high energies. ,Products with considerably lower 
atomic number than the target were observed in all cases. For 
example, with 200 Mev deuterons on 33As75, activities were found 
representative of all elements from 34Se to 25Mn with lower elements 
not excluded. Both negative beta particle and positron (or orbital 
electron capture) activities are noted, indicating reactions both of 
multiple neutron ejection and multiple charged particle ejection. 
For example with deuterons on 51Sb121 and 123 both 6.7-hour 
4sCd107· and 2.S-day 4SCdl15 were produced and on 33As75 
cobalt activities tentatively assigned to 27C055 or 27C054 
(-12-hour) and 27C061 (-1.8-hour) were found. 

For the formation of light isotopes, several different reactions 
are possible since in most cases the products will not be shielded 
from formation through a chain of short-lived positron (or orbital 
electron capture) ancestors following the ejection of different 
combinations of neutrons and charged particles in the primary 
reaction. As an example, from deuterons on 29 CU63 and 65, the 
formation of a new 8-hour iron positron emitter assigned to 26Fe52 
may be represented by the expression, Cu63 (d,4zl3a)Fe 52 , which 
indicates that four units of ~harge and thirteen mass units are lost 
in arriving at the product. In the case of the heavier isotopes it 
may be possible to write somewhat more definite reactions of the type 
Sb123(d,2~2n)Cdl15 and As75(d,p3~3n)C061, although negative 
beta-particle emitting parents are certainly possible. 

Uranium was bombarded with 400 Mev helium ions and a wide range 
of activities were identified both in the heavy element region and in 
the region of the fission products. Representative of the heavy 
isotopes observed were ssRa 223 (AcX), ssRa 224 (ThX), and 
s5At211. The fission product distribution is characterized by a 
much shallower dip between the maxima than is the case for slow 
neutron fission, and the yields of the lightest observed fission 
products are much higher. 

The various aspects of this work will be published more fully by 
the individual groups of investigators. 

This paper is based on work performed under Contract No. 
W-7405-eng-48 with the Atomic Energy Commission in connection with 
the Radiation Laboratory, University of California. 
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This is a longer than usual abstract for a meeting, but it is such 
important work that I am certain it will be accepted. 

I have been receiving a fair number of letters recently that I have 
had Mary Bender file in the "screwball" file. Today's letter arrived 
from an Albert A. Larson, stating, " ... On the other hand perhaps another 
element will have been found which has the peculiarity of its motion, 
i.e.: vary in brightness from hour to hour, which occurs at regular 
intervals (over a period of five and a Quarter hours) not unlike a pair 
of dumbbells revolving around, one being white the other dark, the dark 
one obscuring the white one at intervals of rotation ... " 

Later-I went to the afternoon meeting of the Connick-Seaborg groups 
and then, in the evening, to the Research Conference. 

Wednesday, May 14, 1947 

After making arrangements with Iz for a round of golf later, I read 
and talked with the various men about their research this morning. 

Later I wrote to Robert Sibley to tell him that I plan to take a 
one-pound cube of uranium to the Alumni Luncheon and will explain to the 
group how long this small piece of uranium can supply electric power to 
the city of Berkeley. 

Iz's score was 101 and my score was 104 in this afternoon's round of 
golf at Mira Vista. 

Thursday, May 15, 1947 

My lecture today in Chemistry 123 was about chemical properties of 
the elements in the actinide series and the electronic structure of these 
elements. 

James Fisk (Director of Research of the AEC) is visiting the 
laboratory this week, and I spent some time with him talking about our 
research. I gave him the summary of our program that I prepared on 
Monday. 

Iz and I received an analysis from Dr. Earl R. Miller of an accident 
on April 25 in Room 110, in which a platinum capsule originally 
containing Hanford-irradiated americ.ium (and removed in November 1946) 
was being re-examined and a splash occurred. Miller's calculations 
showed that the air t()lerancewas exceeded by 43.5 time-so Miller 
emphasized the dangers inherent in our work. 

At home Helen reported that she took Pete to Dr; McAlear for a 
check-up this morning; he seems to be developing normally. In the late 
afternoon we went to the home of Ernest and Molly Lawrence for a cocktail 
party in honor of James and Cynthia Fisk. 

Friday, May 16, 1947 

Much of my morning was spent showing Jim Fisk our various research 
projects; I introduced him to some of our graduate students. 
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In correspondence today, I agreed to Alden Emery's request in his 
letter of May 8 that I serve on the ACS temporary Advisory Committee on 
Publications. 

I wrote to Joe Katz, suggesting that he visit the first week of July 
(as opposed to the week of June 23) for more men will be here. I asked 
that he send me a copy of Chapter 1 (the introductory chapter) of Volume 
14A of the Plutonium Project Record (PPR) before he comes so that I may 
work on it a bit more. I also asked him to check with Hoylande Young 
about the clearance of our paper on the U233 decay products and our 
other pre-Project papers. 

At home Helen told me that Jo Owen had visited in the afternoon. 

Saturday, May 17, 1947 

As usual, I spent the morning at the Radiation Laboratory. 

A May 7 letter arrived in the mail from Walter Yust, acknowledging 
the receipt of my article, "RADIOACTIVITY, ARTIFICIAL," for the 
Encyclopaedia Britannica, and enclosing a check for $225 for my work on 
this assignment. He also included a copyright release, which I signed 
and returned. 

I received and read a thank-you letter from H. B. Hass (Purdue 
University) for my assessments of Tolbert, Yankwich, and Katzin. 

W. H Sullivan wrote, in a letter dated May 12 from the National 
Research Council, that the Manhattan Project Editorial Advisory Board 
recommended, at its meeting on April 18, that the Atomic Energy 
Commission publish his "Chart of Isotopes" as part of the Manhattan 
Project Technical Series. Sullivan said that the work on it is 
continuing and that Welch has said that his company is willing to 
consider publishing the chart in a form that he has proposed (trilinear 
format) . 

I read a letter from W. Albert Noyes, Jr. (President of the ACS), who 
explained that the general talk he asked me to give replaces the talk 
that I should give in connection with the medal I am to receive. He also 
said that the title of "The Eight New Elements" that I suggested is 
appropriate for the general meeting. 

A note arrived from Leonard Katzin, thanking me for the carbons of my 
letters [my attempts to find an academic position for him]. Katzin said 
he will let me know if anything significant transpires. 

Sunday, May 18, 1947 

This was mostly a family day, but I also worked on my radio script 
for Warren Weaver. 

Helen and I have had several conversations about our housing 
situation, which is barely adequate now and will certainly be inadequate 
when our new baby arrives later in the summer. This afternoon we spent 
several hours looking at some houses that are within our price range and 
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are presently on the market. 

Later we, along with Pete and Jeanette, stopped to visit Len and 
Dagmar Dreher and five-year old Jerry. The Drehers are expecting another 
baby in a couple of months. 

Monday, May 19, 1947 

I made the rounds of the labs to check on the research and then sent 
George Everson a list of the full-time summer starting dates for our 
graduate students. [Our students are paid on a half-time basis during 
the school year, but they can be paid full time during the summer;' 
however, the date varies because of vacation plans, etc.] 

Asprey, L. B. 
Eyring, LeRoy 
Goeckermann, R. 
Hopkins, H. H. 
James, Ralph 
La Chape11e, T. J. 
Lindner, Manfred 
Magnusson, L. B. 
Miller, D. R. 
Morgan, L. O. 
O'Connor, P. R. 
Stewart, D. C. 
Templeton, D. H. 
Thompson, S. G. 
Werner, L. B. 

Tuesday, May 20, 1947 

Start full time 

June 15 
June 15 
July 1 
June 15 
July 1 
June 23 
June 15 
June 15 
June 15 
June 15 

approx. July 1 
June 23 
June 26 
June 20 
July 1 

In attendance at today's group meeting were Asprey, Blaedel, Bockhop. 
Cunningham, Ghiorso, Hicks, Hopkins, Howland, Huffman, La Chapel1e. 
Lilly. Lindner, Magnusson, McCullough, Morgan, Newton, Perlman, Reynolds. 
Robinson, Seaborg, Stewart, Street, Templeton, Thompson, Werner, and 
Wheelock. I made a few announcements--Joe Katz will be here early in 
July to confer with authors of PPR papers; the dates for our next 
meetings will be May 27, June 5, June 24; there will be no storeroom 
service between June 21 and June 30 because of inventory; and we want to 
know vacation schedules as soon as possible. 

Morgan made a few remarks about some preliminary experiments in the 
equilibration of tracer solutions of americium and neptunium with Nalcite 
resin using citrate solutions of pH 2.62 and 3.37. 

Ghiorso commented that, since the deuteron beam has been brought 
outside the 184-inch cyclotron, it may be possible to count fissions 
inside the beam in order to determine the total deuteron-induced fission 
cross section of some of the lower elements, such as bismuth. There was 
a discussion of the possibility and value of this. Perlman pointed out 
the need for this information to correlate with the yields obtained by 
chemical analysis; I emphasized the value of comparing the energy of 
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these fission pulses with those from neutron-induced fission. 

Thompson then gave a list of calculated amounts of a couple dozen of 
'isotopes expected from the bombardment of 4.48 mg of Am241 in the Hanford 
pile from April 12, 1946 to June 12, 1947. Thompson also described the 
chemistry he plans for the target. Major emphasis will be placed on the 
search for element 97, which will be carried by BiP04 as 97(IV) from 
oxidized solution. I mentioned that there is another sample in the same 
channel of the pile--60 mg of PU 239 ,240. 

There was then a discussion of the preparation and analysis (by 
Conway) of pure hafnium; we plan to try to separate zirconium and hafnium 
in a Nalcite column. 

Asprey reported that he made a crude measurement of the solubility of 
AmF 3 as O.lS mg Aml1 in 0.2 M citrate, 0.6 M HN03, and 3 M HF, which 
is lower than the solubility of PuF3 (although it may be Pu(IV) that is 
dissolved through a fluoride complex ion). 

Stewart said that he has made an equilibrium experiment with 106 clm 
of Cm242 in 10 ml of 10-4 M HC104 solution equilibrated with 100 mg 
of Nalcite. Of the 60% of the counts that went onto the resin, 9S% could 
be taken off with O.S m1 of citrate solution of pH 4.S. Thus a 
concentration of 20:1 was effected. One should expect that column runs 
for good separation should be possible at high flow rates although this 
has not been borne out in actual column runs. 

Blaedel reported on his unsuccessful attempt to determine the melting 
point of thorium by the tungsten jaw method--thorium wet the tungsten. 
He plans additional runs, using clean tungsten. 

* * * * * 
The topic for today's Chern 123 lecture was "Radiation Chemistry." I 

also announced that the final midterm will be on May 29. After class I 
stopped to talk with Geoffrey Wilkinson before going to the hill. 

An announcement of a meeting of the GAC Subcommittee on Research at 
7:30 p.m. on May 29 in Washington, D. C., arrived from L. A. DuBridge 
(chairman). 

Franz Schrader (Columbia University) wrote, in reply to my recent 
inquiry, to say they have no opening for Leonard Katzin. 

Late in the afternoon I went to the meeting of the Seaborg-Connick 
groups, and in the evening I attended the College of Chemistry's weekly 
Research Conference. 

Wednesday. May 21. 1947 

After discussing some administrative matters with Iz, I took care of 
some of my mail. 

I answered a May 14 letter from Donald A. McPherson (John Wiley). 
Mc'Pherson asked my opinion about the publication of a book containing a 

-242-



table of isotopes, tables of masses, nuclear spins, magnetic moments, 
cross sections, and a summary for each element. In my reply I informed 
him that the Committee on Radioactivity of the National Research Council 
is planning to issue such tables although probably not in a single book. 
I suggested that he contact W. H Sullivan for more information. In 
addition, I mentioned that we shall probably use the "Table of Isotopes" 
in our book and publish it in Reviews of Modern Physics; I doubt, I said, 
that it will be finished in much less than a year. Finally, in response 
to his suggestion that we have lunch together some time. when I am in New 
York, I mentioned that I shall be in New York at the time of the ACS 
meeting in September. 

Cliff Garner wrote from UCLA on May 16 to suggest that, since the 
paper by M. L. Perlman and Seaborg on element 94 in nature was 
declassified; that we should try to declassify his paper with Norman 
Bonner and me on the presence of 94 239 in carnotite and prepare a 
paper for publication in Journal of the American Chemical Society. In my 
reply I agreed with him but explained there may be some,complications 
because of the ACS policy on publishing these early papers. I added that 
I have been appointed to an advisory committee to consider the 
publication policy of the ACS. . 

I accepted a May 12 invitation from John J. Cavanaugh (President of 
the University of Notre Dame, to be the 1947-48 Nieuwland Lecturer). I 
suggested the first week of December as a convenient time for me to speak 
since I am scheduled to b~ in Washington, D. C. the end of the preceding 
week. 

Then, today, I also received a letter from Charles C. (Charlie) Price 
of Notre Dame, commenting on the invitation and saying that the audience 
will be primarily graduate and advanced undergraduate students, but they 
also look forward to informal discussions while I am on campus. 

A complimentary photograph arrived from E. S. Morgan of HarriS & 
'Ewing, Photographers of National Notables in Washington. I sat for them 
during the time I was in Washington for the last GAC meeting at the end 
of March. 

A note, approving of my idea to show the Alumni Luncheon attendees a 
cube of uranium, arrived today from Robert Sibley. He asked me to send 
him the exact notation of my Chemist of the Year Award so that he can use 
it in my introduction on June 21. I immediately wrote back and explained 
that I was voted, by an informal poll of chemists, as 1947 Chemist of the 
Year, but this year I am being given the 1947 Award in Pure Chemistry of 
the ACS, which is awarded to the man under 35 years of age, who has done 
the most significant research in pure chemistry. 

I talked by phone with Oswald H. Greager about the possibilfty of 
employment of John Thomas and Edwin Zebroski at Hanford--they both want 
to be assured that they may conduct fundamental research. In response to 
the conversation, a telegram then arrived from General Electric stating 
that Thomas and Zebroski may do research as fundamental as their talents 
permit at Hanford. 

A note then went to Fred Albaugh. saying that I understand that he is 
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accepting the Hanford job, and that Stan Thompson and I plan to spend 
about a week--June 14 through June 19---in Southern California, golfing. 
If he has not yet left for Hanford, perhaps we can get together . 

• Helen and I have been negotiating with the seller of a house we saw 
on Sunday. Our offer of $12,500, including furniture, was accepted by 
the owners, John G. and Linza M. Stevens, today; and we are now owners of 
an old, roomy, two-story house at 2808 Ellsworth Street (between Stuart 
and Oregon Streets) in Berkeley. 

r-
: 

........ 
. I) 

" 

2808 Ellsworth St., Berkeley 

Today's lecture for Chern 123, given by Iz Perlman, was a discussion 
of the practical applications of atomic energy, and included the topic of 
power piles. Another problem set was assigned. 

I received and read Amos Newton's "Report of the Berkeley Chemistry 
Group for the Period of March 1 to May 1, 1947," which he prepared for 
his employer, C. [. K. Mees of [astman Kodak. In addition to work of 
other groups of the Radiation Laboratory, Newton described our studies of 
the fission of heavy nuclei with helium ions and deuterons from the 
184-inch cyclotron. He said all elements above tantalum are fissioned by 
400 Mev helium ions and all elements above thallium are fissioned by 200 
Mev helium ions. Bismuth and heavier elements are fissioned by neutrons 
from the 184-inch cyclotron. Newton noted that we are presently studying 
the distribution of fission products of bismuth, lead, and thallium in 
fission with high energy particles; present indications are that for 
elements near lead and bismuth, fission is symmetric (single peak in 
fission product distribution curve) in contrast with the asymmetric curve 
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of slow-neutron induced fission of uranium. The dip between the peaks 
for this high energy fission of uranium is not so low as in normal 
slow-neutron induced uranium fission. 

I received from Roland A. Anderson (Deputy Advisor on Patent Matters. 
AEC) an Assignment of Invention form for'Case S-52B (a section of the 
chemical part of the plutonium discovery patents). which Anderson asked 
me to execute and return to him. 

Professor Gibson and I played the last nine holes at Mira Vista this 
afternoon--GEG-49. GTS-59. 

During the evening Helen and I went to see "Blue Skies" with Bing 
Crosby and Fred Astaire; this was playing at the Oaks Theater. 

fri~ May 2~194l 

I received the material on thorium and uranium from M. C. Sneed 
(!;.Qmprehensive Inorganic Chemistry) that I requested on March 8 for use 
in writing a chapter on the actinide elements for his volume. Sneed 
apologized for the delay in sending me the material and agreed with my 
approach to writing the chapter. 

I mailed my typed radio script (1.350 words) to Warren Weaver. This 
is to be possibly used for intermission broadcast at one of the 
Philharmonic-Symphony programs. which are sponsored by U. S. Rubber. 

In response to his request of May 4. 1 mailed John R. Kuebler (Grand 
Recorder. Alpha Chi Sigma) a photograph and a brief write-up about the 
ACS Award in Pure Chemistry for use in the Hexagon. 1 said. in part: 

Alpha Chi Sigma is performing a genuine service to chemistry in its 
backing of this award and 1 believe that it can be proud that it is 
furthering in this way one of its principal aims--to strive for the 
advancement of chemistry both as a science and as a profession. 

Alice l'hompson. along with her young daughters Ruth and Joyce. 
stopped by our home in the afternoon to visit with Helen. 

Saturd~J1!!L&.li.47 

As usual I spent much of the morning at the laboratory. conferring 
with some of the men about their research and then trying to catch up on 
my report reading. Stan Thompson and I lunched together at Larry Blake's. 

At home 1 admired Peter's first haircut. which Helen gave him today. 

?unday. May ~1947 

1 was unable to find a golf partner this mornlng. so I went out to 
Mira Vista alone ,and played nine holes (53) with some f~llows named Frank 
(39). Chuck (44). Larry (60). Frank and 1 then continued for the 
additional nine holes: Frank 82. GTS 104. 

Later I spent some time looking over the material 1 received from 
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Sneed on Friday. 

Monday. May 26. 1947 

My correspondence took up considerable time this morning. I answered 
a May 5 letter from W. W. Hawes (Acting Technical Director, Radiation 
Laboratory, San Francisco), who asked for an evaluation of Alan A. 
Jarrett (colleague in my Section C-I at the Met Lab). In my reply today 
I reported that, although there were better men than Jarrett working on 
the Manhattan Project, he is a good man and has the kind of experience in 
which Hawes is interested. 

In response to a May 16 request from C. C. Todd (State College of 
Washington), I wrote an evaluation of Herbert H. Anderson, saying that 
Anderson has a great deal of experience in the synthesis and 
identification of new inorganic compounds, but he is a lone wolf type of 
worker, which I believe is caused by an innate shyness. I suggested that 
a personal interview would be appropriate. 

A reply to my query about the status of the 4n + 1 paper arrived from 
Leonard Katzin, who wrote that it has been held up because of 
misinformation on the clearance of the Canadian papers but it is now 
being submitted to the Responsible Reviewer; this probably means a month 
or so before it is cleared. 

I recently submitted a rather long abstract of the work of our group, 
using the reactions of the 184-inch cyclotron, to Joe Kaplan for the July 
meeting of the American Physical Society that will be held at Stanford 
["Transmutations with High Energy Deuterons and Helium Ions in the 
184-inch Cyclotron" by B. B. Cunningham, H. H. Hopkins, M. Lindner, D. R. 
Miller, P. R. OIConnor, I. Perlman, G. T. Seaborg, and R. C. Thompson]. 
Today I received a carbon of a letter to Kaplan from K. K. Darrow 
(Secretary, American Physical Society), which reads in part: 

Well done! Only, you have not yet cultivated the ruthlessness 
necessary in a Secretary, and so well exemplified by R. T. Birge. I 
wish that the 400-word abstracts of Serber and of the Seaborg coterie 
might have been sent to your illustrious predecessor. Le Conte Hall 
would have rocked on its foundations, the windows would have 
splattered onto the grass, and the ears of the gentlemen in question 
would have been badly blistered. Your idea of printing a 400-word 
abstract under two consecutive numbers is ingenious, but would 
involve you and me in endless pleas for a repetition of the favor, 
and would cause repercussions in the Council. Since you did not have 
the nerve to wield the axe, I did. I sliced the abstract from the 
Seaborg group into two, one containing the results obtained with 
deuterons and the other, those pertaining to helium ions. Since they 
were of unequal length and the former overran 200 words considerably, 
I had to cut some words completely out las I also did to several 
other abstracts, including both of Serberls). By carbon copy of this 
letter to Glenn Seaborg I am acquainting him with these facts, asking 
him tartly how he could think us so soft as to permit a 400-word 
abstract, and telling him that he owes me two drinks for retyping the 
abstract in question in the. form of two abstracts. 
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Late this afternoon Ralph James informed me that he passed his 
prelims today. His committee consisted of William F. Giauque, Gerald E. 
K. Branch, Robert E. Connick, Axel R. Olson, Edwin M. McMillan, and 
Lauriston C. Marshall. 

Tuesday, May 27, 1947 

In attendance at this morning's meeting were Asprey, Blaedel, 
Bockhop, Conway, Covey, Cunningham, Fries, Garden, Goeckermann, Ghiorso, 
Hicks, Hopkins, Howland, Huffman, James, La Chapelle, Lilly, Lindner, 
Magnusson, Miller, Morgan, McCullough, Newton, Perlman, Robinson, 
Seaborg, Stewart, Street, Templeton, Thompson, and Werner. Goeckermann 
reported on the fission yields in the high energy neutron bombardment of 
uranium, bismuth, and lead (this was a repeat experiment). He intends to 
have a long bismuth plus deuterons bombardment in order to get accurate 
fission yield data. 

Ghiorso talked extensively on the feasibility of counting fission 
fragments in or near a deuteron beam, needed in order to calculate 
absolute fission yields. 

Thompson then reported on the plans for the Hanford-irradiated 
americium sample soon expected. He mentioned that Garden is testing 
methods of opening the sample and then talked about the chemistry planned 
for the sample. He included a discussion of the fraction that might 
contain element 97, to be isolated by coprecipitation of 97(IV) in 
BiP04 from oxidizing solution; plans were also made to isolate any 
element 98 that might be present--it should either elute ahead of curium 
or be in the Np-Pu fraction. Werner will be given the curium fraction 
that should contain approximately 200 micrograms of curium. Werner than 
talked about the curium fraction from this irradiated americium and the 
experiments planned for the curium fraction: (1) better absorption 
spectrum, (2) sample for Conway to use in determining the emission 
spectrum and the impurities, (3) specific activity determination made 
gravimetrically as Cm 2 03 , (4) x-ray diffraction pattern of the oxide, (5) 
solubilities of some curium compounds. 

La Chapelle described some equipment that has been constructed for 
the preparation of solid Np(V) compounds. Finally, Blaedel talked about 
his determinations of the melting point of thorium metal; he obtained 
values of 1675-1695°C and l685-1705°C. 

* * * * * 
Today's lecture for Chem 123 was devoted to the applications of 

radioactive tracers to chemistry. Another problem set was assigned. 

I took the limousine from downtown Oakland to the Oakland airport, 
where I caught a flight to Los Angeles. In Los Angeles I transferred to 
American Flight 410 at 5:15 p.m. bound for Washington, D. C. 

[In Berkeley, this afternoon, Manfred Lindner took and passed his 
prelims. His committee consisted of William F. Giauque, Kenneth S. 
Pitzer, Lauriston C. Marshall, Edwin M. McMillan (absent), William G. 
Dauben, and Bruno H. Zimm.] 
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Wednesday, May 28, 1947 

In Washington. When my flight arrived in Washington this morning, I 
took the airport limousine to the Hotel Statler, checked in, and made a 
few phone ca 11 s. 

In the afternoon Jim Crowe and Bob Gould played golf with me at the 
Rock Creek Park golf course. Later Jim and I had dinner together. 

[In Berkeley. Helen's mother arrived to stay with her while I am out 
of town. 

Mary Bender sent L. Fitzgerald a list of people who will be able to 
help with the inventory in Building 4. 

Room No. 

102 
103 

103C 
106A 
106B 
107 
109 
110 
201 
202 
203A and E 
203B 
203C 
2030 
203F 

Thursday, May 29, 1947 

Name 

Mary Bender and Lorraine Petch 
Jeanne Wheelock 

and Ellen Jane Grah1man 
Roger Dorr 
Carol Leon 
Bill Hail 
J. J. Howland 
L. O. Morgan 
A. S. Newton 
T. J. La Chape11e 
Wi nifred Heppler 
R. C. Lilly 
Horace Hopkins 
Don Stewart 
Jane Boggs 
Bob Goeckermann 

(after June 26)] 

In Washington. I took a taxi from my hotel to the Atomic Energy 
Commission Building (corner Constitution Avenue and 19th Street) in order 
to attend the 9:30 a.m. GAC meeting of the Material Balance Subcommittee 
in Room 213 (chaired by Cyril Smith). 

Much of my afternoon was spent talking with the people in the 
Research Division of the AEC. 

. 
After dinner at the Statler ijotel, I again took a cab to the AEC 

Building for a 7:30 p.m. GAC Research Subcommittee meeting, chaired by 
Lee DuBridge. Among the topics covered were: 1. What is the priority 
among various areas of research in which the Commission should be 
interested? 2. What should be the attitude and degree of support of the 
Commission toward general research in nuclear physics not specifically 
connected with fission processes? 3. What types of research should be 
encouraged and supported in the various Commission laboratories, such as 
Clinton, Brookhaven, Radiation Laboratory, etc.? 4. What general types 
of work should the Commission encourage and support in university and 
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industrial laboratories? 5. How should the Commission eventually divide 
areas of interest with the Office of Naval Research or with the Science 
Foundation? 6. How can the Commission handle problems of classification 
and publication of the results of research? 

[In Berkeley. Iz gave the following midterm to the Chern 123 class:] 

(l5) 

(10) 

(5) 

Chemistry 123 
111dterm F..xa..'"tlinatton 

I'!a.y 27, 1947 

1. {20} 

, Accepting the act1nide theory for the structure of the heavy 
elements, predi.ct the chemioal properties in terms of principal 
valenoe states for the following: 
(10) (a) Ele~ent 104 
(5) (b) Element 97 . 
(5) (e) Element 106 (comparison w1th element of sirililat- prop9rtie::i 

. aoceptable) 

2. (30) 

(a) The city of. Be~keley consumes power at the average rate of 
35,000 EW. How much plutonium would be used in a power plant in 

. one year if the electrical anergy could be cenerated and distri-
buted with 35~afficiency1 . 
(b) Explain the differences in meohanism of heat produotion in a 
nuclear power plant and coal power plant. 
(e) Give reasons why a nuclear engine may be of particular 
interest for submarine operation. 

3. (25) 
. '. 9sa 
One millicurie of ~adon, Em ,was pumped into a tube l sealed 

and allowed to deca:v for one r.tonth. 'rhe tube \Vas then opened and 
the a-activity measured. 

(a) Draw a~rough qualitative curve of 'che logarithm of 
a-activity vs. time in years. 

(b) Row much :I-aotivity would b·3 presant after 40 years? 
(Indioate aotivity 1n m11licuries or dlsintegrati ans per mimlte.) 

Emau(Rn) 

a 1 3.8 d 

1 'a 14 elo 
~o ~ fu 

(lRaA)' ~ 1"" ~-~ (R1ac r) _6 :3 10 ~~ (I~laF) 
a 3 min Bi-~O a 10 Bl /5.0 t't 14C d 

la 1. ~~ (R&C) min 3a~.:. ~,(HaE) d l! 0.0 
Pb ~27 min. Pb'a10 V-:'" _ r'b 
(RaB) , (RaD) 20 yr. (stable) 

4. (25) 
13 10 

Caloulate the rang) l.n air af ths Po a:-particla (5.3 r~~-\r) 
if the average nu.-nb<')r of :Lon pairs fcrmed per millir.leter ave::- the 
entire range is 4000. al0 

Using the e~-:act enerl3Y of.' the Po a-pa:;:oticle as 5.203 t'::::'! o.?1:~ 
assuming no gemrau-rays. o:llcu1ata the '!io'cal energy for this C'J.s
integration.l.a., t!'le 2n:~r~y that wc .... 'ld be m08.stU'0d 5:n n ~DJ.01"L1D·::::·::'(l 
eXl~eri;:.ant {disinl;'3Gr~t5.o:'1 en0rgyJ. 
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Friday, May 30, 1947 

In Washington. Again I took a cab to the AEC Building in order to 
attend the 10 a.m. GAC meeting. All of the members were present: . 
Conant, DuBridge, Rowe, Fermi, Worthington, Smith, Rabi, Oppenheimer, and 
I. After a short discussion of the agenda, Oppenheimer asked that the 
report from the Atomic Energy Commission be considered first. Then 
Commissioners Lilienthal, Bacher, Waymack, and Pike, along with Lyle 
Belsley (Assistant General Manager), Jim Fisk (Director, Division of 
Research), Kenneth Fields (Military Application Division), and Carroll 
Wilson (General Manager) joined the meeting. There was some discussion 
of a central laboratory for the development of nuclear power reactors, 
and the GAC was asked to consider this further. Wilson reported that the 
Commission is actively looking for a successor to Monsanto for the 
operation of the laboratories at Clinton. Fisk then talked about the 
problems of General Electric-Hanford, the stack gas problem, the basic 
research at Schenectady. 

Fisk said that the General Electric is in receipt ofa letter 
authorizing two new piles in associated areas at Hanford. Discussions 
with General Electric have resulted in the revision of the time scale on 
the Redox Process, which lengthens it to three and one-third years for 
the completion of construction ~f a plant to handle the output from one 
pile. There has been no estimate of the dates for completion of the 
piles; this led Oppenheimer to remark that we should not expect any 
change in the plutonium-U235 ratio for the Los Alamos program for the 
next four years. 

Col~nel Fields reviewed the situation with regard to Los Alamos, 
saying that parity between the production of weapons material parts and 
high explosives should be reached by October 1 and that Monsanto's Dayton 
plant will start producing P0210 initiators on or about July 1, which 
should put this item in balance with the other ingredients of weapons. 
Carroll Tyler has been appointed the new Area Manager for Los Alamos, he 
said. Oppenheimer asked about the testing of nuclear weapons, and Fields 
said that this hasn't been resolved. Lilienthal commented that the 
matter has been discussed with President Truman and the Secretaries of 
War and Navy, in general terms. Wilson then announced that Argonne 
National Laboratory now has acquired all but 80 acres for its site and a 
contract has been signed with the University of Chicago for the operation 
of Argonne. 

A question by me resulted in my appointment, along with Worthington 
and Conant, to a committee to look into the time scale for the 
introduction of the Redox Process at Hanford. Wilson also told about the 
appointment of an advisory board, consisting of Leonard B. Loeb, Alan 
Gregg, Herbert S. Gasser, A. Baird-Hastings, Detlev W. Bronk, Ernest W. 
Goodpasture, and Wallace O. Fenn, to review the research in health and 
biology. We were also told by Waymack and Lilienthal about plans for the 
creation of an appeal board to review clearances of personnel. 

The remainder of the items on the agenda were about more technical 
matters, so the Commission staff, except Bacher and Fisk, left and AEC 
General Consul Herbert S. Marks joined us to describe the aspects of 
foreign distribution of tracer isotopes and the employment of foreign 
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scientists. We concluded that the distribution of isotopes should be 
carried out but that employment of aliens might in some cases, such as in 
programmatic work, be inadvisable. We adjourned at 12:45 p.m. 

I found a few minutes to speak with Jim Fisk about some motor 
generators that Professor Giauque asked me to try to get allocated to him 
for his work. Giauque has learned that a 3500 kw set is in standby 
status at ·Y-12, and he would like to have it. 

The GAC, along with Manley, reconvened at 2 p.m. We adopted the 
report DuBridge prepared for the Subcommittee on Research. One point we 
agreed upon was to recommend that the Commission try to work out an 
arrangement with the Office of Naval Research for the Commission to take 
over the role of support of basic science, but only after it is assured 
that the high standards be maintained. We discussed and recommended that 
the Commission exert every effort to separate classified and unclassified 
work. Further, we recommended that non-programmatic research be 
distributed widely in location, avoiding large institutions but noting 
that the University of California· will be an exception because of its 
special history. Finally, DuBridge moved that the GAC recommend the 
establishment of a special panel to look into the problem of the 
extraction of uranium from raw materials. Cyril Smith will assist Wilson 
with such a panel. We adjourned at 5:30 p.m. 

After dinner the GAC came back for an evening session, beginning at 
8:30 p.m. Fermi made a preliminary report on behalf of the Subcommittee 
on Material Balance, emphasizing that definite recommendations cannot be 
made until decisions are made on the number of weapons desired since this 
use places emphasis on plutonium whereas the nuclear power industry would 
place emphasis on U235 as fuel. Conant emphasized that another factor is 
the question of the PU 240 tolerance and its effect on weapons 
efficiency. Oppenheimer proposed that, because of the tightness· of the 
raw materials, the concentration of PU 240 should be increased as far as 
technically feasible; there was no objection to this statement. Despite 
its incompleteness, the GAC decided to transmit the draft report of the 
Subcommittee on Material Balance to the Commission as a working paper. 
We adjourned at 9:45 p.m. 

Saturday, May 31, 1941 

In Washington. The GAC convened at 9:45 a.m. with all members and 
John Manley present. Oppenheimer presented a detailed agenda for 
consideration: (1) foreign isotope distribution and employment of 
foreign scientists, (2) declassification, (3) problems of public 
information, (4) an appeal board for security clearances, (5) reactor 
laboratories and the high-flux reactor location, (6) reactor hazards, (1) 
Redox and the Chelate Process, (8) the relation between the Commission, 
scientists, and science. On item (1) we decided to recommend the policy 
of foreign distribution of isotopes and that foreign scientists could not 
generally be properly employed on classified work; but in classified 
locations (working on unclassified material), a case by case examination 
should be made. There is no restriction on unclassified work in 
unclassified locations. We concluded on item (2) that, for all elements 
with atomic number 90 and above, classification be retained on the 
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behavior when bombarded with neutrons, spontaneous fission, and the 
number and energy of neutrons emitted per fission. With respect to item 
(3) (public information), we decided to recommend that (a) the 
Commission, by appropriate announcements, usher into public life those· 
discoveries which ought, from their nature, be made public, (b) that it 
have prepared reports on the usefulness of the work it is undertaking, 
and (c) that it have written, for public release, a realistic evaluation 
of the possibilities of atomic power. With respect to item (4) (an 
appeal board), we decided to recommend to the Commission the 
establishment of such a board to aid the Commission in determining 
whether the background of a prospective employee would prejudice the 
National defense and security. We adjourned (12:30 p.m.) after a short 
discussion of the location of the high-flux reactor (item 5). 

At 2 p.m. the GAC and Manley reconvened, but we had no agreement that 
building the high-flux reactor at Clinton Laboratories is wise. Rabi 
suggested that this reactor be built at Brookhaven while Conant suggested 
the Argonne Laboratory location. We did not reach a conclusion. We 
decided to recommend the formation of a committee of experts to consider 
item 6 (reactor hazards): Dr. Richard Feynman, Colonel Kenneth D. 
Nichols, Dr. Lombard Squires, Dr. Edward Teller, and Dr. John Wheeler. 

After a short intermission, we met with Pike, Strauss, Waymack, 
Lilienthal, Bacher, Belsley, and Fisk. At this time Oppenheimer made his 
usual masterful summary of the progress and recommendations of the 
General Advisory Committee at this meeting. [I later saw the verbatim 
transcript of this extemporaneous summary; this ran 33 pages.] We then 
had another intermission, while the Commissioners and staff left, then 
continued talking at 5 p~m. on item (7) (the Redox and Chelate 
processes). I described the Chelate Process, its advantages and 
disadvantages; I pointed out that, because it is two or three years 
behind the Redox Process in development, we have no choice but to go 
ahead with the Redox Process at Hanford. Worthington and I were asked to 
prepare a note for the Commission about methods for shortening the time 
scale for developing the Redox Process. . 

[In Berkeley, Helen, Grandma Griggs, and Aunt Jeanette helped Peter 
celebrate his first birthday. In addition to receiving some 
presents--cloth books from his parents; rattle, sun suit, and tee shirt 
from Grandma Griggs; two tee shirts, knit overalls, and short suit from 
Grandma and Grandpa Seaborg; sand bucket and shovel from Aunt Jeanette; a 
record from the John Lewellens; a bath rattle from Aunt Josephine Owen; 
Brier Fox doll from Lois and Tommy Russell; and cards from Pete and Greg 
de Gabriele, the Sundlies, and the Osborne girls--Pete had a birthday 
cake (with one candle), into which he promptly stuck his hand.] 

Sunday. June ,! 1947 

In Washington. I again attended the GAC meeting, which began at 9:50 
a.m. Fermi, Conant, and Rowe were absent. We spent the time in informal 
discussion and in drafting the various documents that we had agreed to 
do. Our formal meeting adjourned at 10:30 a.m. The following is 
Oppenheimer's report of this meeting, addressed to David Lilienthal: 
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, ":";"F rf~v ""~~ "r,~ 1, 1947 

no" __ 1)..11--::. _._ --_.-----I 
~tt(.. Mr. David LilIenthal 

FC'·~\'~"~· 1: 
"_---1901 ~H_tut1.....r"~=:=--"~ 

Public Eealth ~lding 
~ashington, ~. C" 

\u Dear 1-1r. Lilienthal, 
<::> ~p. 

~ j Tne Fourth pleet i~ of the Ge:leral" Advisory COCL:li t tee toc~ place on 
l·Zay :30, l;'ay 31, a:.c. J-.me 1, 1947. ~s letter "'i11 tra:ls.rlt to you such 
vie""S as we were able to for.zulate O:l I:1a.tterfl referred to us by the Coo
m!ssion and its staff, a::.d on oni! or h,o matters "'~ich seeoed. to us sm-

-&. fi ciently important to "'arrant consideration. T~ie l~tter -"il t be 
~ suppleJienteci. by the reportF of the Sub-Co~1tteeB.~ "reapons, on :.~a.teri.s.l 

Balance,: and on ~esearch~ by a draft ~tate.nent of the reasons for esta'b
J lishing a distribution of radio-isotcoes 1n fore1~ co~tries and by a l>l • b-

Iz.o' f-< note on the :Redox ti!!le 8eale. It can further be 8uppleJl:ented by the 
; ~I verbatLn transcript of the afternoon meeti:lg of .~ 31, at ~ich the 
~ CO.":l.!ll tteE' :!:et ,.ri th the COill::liss!on: 
~ ~: 
o 1:" 
~ ~i 1. :J I 
< ! 
>- :.-."" 
cr. C~ 

:t.aterial Bal&.nce. ~r.e re~ort of this Sub-Commi ttee should 'be regardel:i! 
as a ,;.)reli.:linary st\:.;v. ~:-..e p'.:...-pose of the study is to ~ee by "'hat 
sci:e,;1es of i:lterrelated isoto.?e separation and reactor operation one 
Qa:t best use a 1iwi tee. su~ly of ra':, .:il8.terials to achieve a stockpile 
of nuclear ~el. In all s\:.ch sche~E's economy del:lands that material 
w.hich ~ been used in a Hanford reactor be recovered and enriched 
bl the use of a dI!f1.lsion ~rocess. t!ccording to ;resent :.trio,,·ledge the 
cheapest ~ethod of attaining a stockpile for conversion and breeding ~ 
pU::'.Joses "'oule. be to pass tne caterial thro',:,g.."l ;he HaLford :;>lant only .\ 
once, and not to increase the capacity of that )lant. ~ a ~rther 
expendi ture of flUds but --1, tno"l:.t Jeopardizing the effective!'.e~~ of the 
caterial for powe-r and breE'ding :;;)\u:9ose5 the t'tockpile of atomic "'e'Elpons 
can effectively be multiplied by three, by in~reasing the scale of the i\ 
Eanford plant to 10 reactors and by re~rning re-enric~ed material to 
the reactor p~oer~~ In order to ma~e a detailed floY-sne~t or to 
evaluate the merits 0: alternative 8cneoes it ~ll be necessary to ~~e ~ 
a study of the cost, effort, and ti~e for the construction of an ade.i- , 
tional plant. CV.§,.,.xer;:"-!E!?.,end to the Conmission that such i nfo!'!IIation be V
developed; "'e should be grad to CO:'ltir.'.le our "'or:-: ..,hen it is ~€ 
available to us) 
Since in any event sc,ne tice !:lUst elapse before Hanfcrd ::!a"~erial can be 
recovered i<1 m:eable forc, '·'e recOx:end kat the project for in~reas1ng 
the co~centrati"r. of plutonium be expeditee. ~r.4 t.hat the tolera~ce limit "" 
of plut.nium 240 be set as high ~s 500 gra~s ct plutcni~ per t~! ?~zm "~ 
\:.raniU41. This is to be und.erstood as en l~teri!:;.enJr't-cdl~# end! "-
the develop~ent and In~tallation of Re~ox. 

~ 

b". Materials. Part of the responsibility of ~ 
p~rtains t(t ra'" materials. ~hrl!!e ~1:ber8 of the tee have partici- ._. __ . 
pated in dlsC',;.6sinne of t~ proble;n of thE' rpcovery from lo'''-grade "ore": - _._ 
'fe ha\·e as?ee. Dr. C:rll S.:Ilth. to consUlt ~th the General :J.anager of tne-'-
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Commission to set up • pL~el includi~ several members of the Advisory 
Committee and othF.rs, not me~bers of the Advisory Committee, ~ho are 
er~ert in the geological. mining, ore treatment, and chemical c~glne£ring 
proble~s 1nvelved. ~hls penel should be available directly to advise the 
Oomnissicn L'1ci its staff, and should help to keep the Adv!r,ory Committee 

-, \ ./' 
informed. ~ 

l~""'''''t'\\'j "-
• E:mloslve ~eactors. he .... tC'lmlc Energy Co.I:I.:::hsion has referr~d t c u~ the. ). 

" . zardS attendant 'Upon conF truct1ng and operating reactors 
near centers of population. l~o gen£'ral anS""er to this \.uestion can have 
value. Each reactor-mu&t be exemin£'ci 8pecificall.v and in detail ,.>1th I 
regard to such ~idely varylIlb points e.s ther.':1al stability, the disposal -1 
of radioactive gases, and meChal'lical stability. an order t:u.t the Coo- V 
mission have available the continuing advice of ~uallfied e~erts, we 
reco~end the creation of a panel to include at least one m~'1 versed 
in mech~~ical engineering, chemical en&ineering, pile deSign, and atomic 
e%plosive~ For the conve:nence of the Oommisei on ve 11s t ,.,hat "ould 
thus appear to be &!l eppropriate panel: 

Dr. Rl che.r~ Fey nman 
Col. K. ~. ~ichols 
Dr. L:>mbard S~uires 
Dr. Ec.",ard ~eller 
Dr. John "neeler 

POE ARCHIVES 

~he Com:d8sion has .referred to u~ thetiuestion of the ~tent to ""hieb, . ~ 
and the forms in vhich, 1 t should support bade researcr.:,) It is recog-
nized that mud baSic research ,.>111 rlg:htl~' and Inevitably be conducted 
by contractors "'orking on the .':1~in pro'!:llecs bef(lre the Comds~it)!l. It 
1& also recognized that ouch basic research, though perhaps of non-secret 
nature, vould involve secret facilities sucr. as reactcrs. For reasons 
vhlchhave been outlined in our earlier reports, some measure ~f centrali
zat i on of such act! vi ties is inevi table. though we s hculd eyen here 11 ke 
to reco~end the establish:cent of small reactor facilities wherever the 
regional need for them warrants. In this paragraph we shall, however, 
be conc~rned "'1th basiC research carried out ~>1th unclassified !acilities 
anc. in an unclasFifiec area. '.. ~ 

e. We strcnfly recom;::)end to thE Atcmic Energy COQ!JliSEion that it giVe..JL- '. 
support to non-secret basic research in nuclear science. \ -b. "Te recom.!len;i that such Eupport be made available primarily, but not ' ..• -
e::cluEivel:;, to c...ual1fiec. gro".!ps in universities aE an aid. to eCientist~\ 
ar.C to science. 

c. There are a nu.:.ber of cri teria by ,,'hicr. tile Cominis si on E!-.ould, 1n 
our opinion, evalup.te the desirability of supporting a pruject. 
:Beyond the obvious criteria of the co=.:,;>etence of the scie:-ltists and r 

the reasonableness of the project ve should l~ particw.ar· c.:lphasis 
on the fdlo,.,ing pointE: 
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.... 
!. fhe scientific staff for the project 8ho~ld pre-exist at the y \ 

location of the "'ork. It should not be necessary to recruit v 
scientists from other branches of the atomic enfr~ effort or 
~ther universities. 

·i· . - --~he project shoule. be a proper training ground for graduate J.,/ 
students; the ~rk of the students should be that of scientists 
orfello,,'s, and not of "'orkmen and technicians. 

~. fhe adminiEtraticn of the proJect should not disru;pt the el.,.ui- Y 
libriUQ of effort in the academic institution in ~uest10n. 

Projects should be g1ven especially fa1!orable cons1deration in ~J'/ 
,,'h1ch there is some local or nOL-governmental support, 1n ,·'hich 
there 1E a pest record of ach1evement, and in ,.'hich the Commission ---
is not asked to 1n1 tiate ,"'holly ne'" enterprises. . 

d. We "'ould further recomnend a ""-de dispersal for suc.'l non-secret ,., 
activities, since history has sho"'n that they profit relatively 11ttle ;..
from conCEntration; 

e. ~ofe "'ould strongly recol:l"!lend that the support of the J.tomic Energy 
COm:!llssion for such baSic "'orlt be given in the form of a grant-in-aid 
rather than by a specific contract, end t~a~ if a contract proves to 
be necessary, its tercs leave ~exible the precise contours of the 
,",ork th~t 1£ to be undertaken. DOE ARCHIVES. 

f. For the m~tivation of theEe reco:m::.endatio::s, and for further details 
on 0-.:1' vie,"os regarding them, reference 1s made to the atta~"'ed Sub
CO$mittee report on basic research. 

AS an example .f basic research of a non-secret nature ",l:ich should be 
of interest to ·the Co~ission, since it is in the field of nuclear 
science, we think of the contracts of the Office of naval Research in 
the ccnEtructioD of electronuclcar accelerators. Generally speaking, 

r. 
" 

t~.e "dvisor~ .. Ca!Uli t tee loo~ "'i th favor on a pol1~' ef the .Atomic Ener~ .. 
Commission of ta~ing ever from the Office of Naval Research, prcjectE in 
basic nuclear science "thich the Office of Naval ReEearc:-~ is ,.tilling or 
eager to relin~uish, and ~.ich after proper revie~ appear sound. Speci
fi call~', "'e me..~e this reco!2endation of the e.c::elerator projects referred 
to us. We believe it appropriate that the .Ato~1c Energy Cc.au:ission, 
,,·:-.. ic1".. 1s by le,., directed to further underetanding in the field of nuclear 
physict, ass'l:..C.e tile responsibility for the sup;>ort of this "'c:or.. l;ever
theless, "'e J!'..:.t't J:l~'te one reEE'rvation. ~he Office of l~ava"! R~search has 
by i tEl contract policy, by its a.i'llinistration, by its libFral terJ:ls, and 
by the absence of excessive paper "'Ork, done a ~"1ghl;, CO::l:lend.",ble job. 
We believe thc..t the Atoc1c !:n€rt:,' COlIl:-:lie£1or. should not u:-.c.err·~:-{6 to 
e.d..'l:inister tbese CO::ltracts ur.til it is in a posi tlon tc do e~l ~c.."\;.6.lly 
good one. We See no oOjectio::l to an i:: .. teriz arrangeJ!i€::t lC:: i:'..r.!l:lcing 
sucl" .. projects u!'ldcr the caret a.ite r supervisior, '):~ the O!flc€ r.i' :::-aQ'al 
Research. I:l the lor.g terJI: "'.e believe trois e.i'rangE';:ent "·cule. "'0>" 
unaccepte.ble. 
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s. ~to the Icope Gf the 'up~crt for decentralIzed u~cla6s1fied basic 

rese~rct in nuclear Icicnce "':!llch ma;y be appropriate for the Coc.,.isslon, ~ 
"'e have no fixed a!ld clear ans'''er:\ nor do "'e belIeve that such an ans,,'er ' 
can be given without a It1.1~' of tf."c concrete propesals. We "'CI'.lld, holo.·ever. 
point out that ",1 th an eJrii'e!ldj ture In the last fis cal :year of $10,000,000 
and a proposed expendi turf' for the cooing fiscal year of $6,000,000, the 
Office of Bavel lifoa:-ch has gone far t o" .. rd. Ans,.'rrl:ll; the need for thIs 
sort o! support. are, therf'fore, inclined to t~e vIe .. ' that a SU1: not 
far in excess of 0.000,000 Ihould suffice. 

7. (In m~ of the CoomiBBlon's large laboratories !!I\lc!l of the ,,'ork is by 
nature nOD-secret:\ 1'hls ap,t>l1es to aloost ell of the ,""ork carried out 
",ith the big acce~rators: to all of it, that is, except ",hen the target 
are theQlelves classified matf'rials. ~t E¥;lles to mu~~ of the ~rk 
car:-ied w1 th neutrons from reactors. ~ would J,ike to propose to the 
Oom.:::iuion, end. etronglr advoce.te, t"'O steps to aId in the disenta!lgl1Dg 
of th~ nen-secret ane the secret. 1'he first of these 1s to define areaS 
of "'ork (such, for e%~lE:, as the use of electronuclear machines ~th 
~on-classlficd targets) 1n vhich 1nformatio~ obtained it Dot only 'declals
-tflable but does not rcs:~re declas~ificat1on: in ~ich it is completely 
open: in "h1ch the \uest!on Gf secrecy dees net occur. Such york could 
be diSCUSsed freely even during the period "'hen it ¢S in progreSs and ~l 
before a do~ent ~ad been vritten U? and submitted f~r declassificatio~ 

In J:12.IiY laboratories a great part, if not all. of t,hE "'ork is of non-
secret ~t~re end involves non-secret facilities. In t:!lese cases ye 
bt>litve it li!ost deSirable to set ~p non-sec!'et ?ro,iects either as e "'hole 
or as a pE:.rt of the ""ork u. .. ·la.erte.ken by the contractor. For the se non-
Sf'c:-et projects there ... ·ould appear to be no need for security clearAnce, 
and no p!'oscript:!.on e.gai:lst t,he e.:l,?loY!!lflnt of foreie;nerE. ACC£BE ,,'ould 
be lititea.. if at cll. oLly for, aci!!linistrati\"t> cO:lvenicnce. 

, DOE ARCHIVES 
We are a"r£re of t:!le de.::lgere that ma.v come fro::. the prcximi ty of secret 
ane. nClu-secret "·ork. "e ca.:::.not overes,i>i'..a.sizc theadvE.ntages ... ·~-::ich ".'ould 
aCC~f fro~ establishing non-secret laboratories. even at the cost of 
trE:.::lI!,)ortiIl€, reJ!lovi:lg, fenciLg of:~, or .tr.fl"'·1 st> dealing .. 1. tt secret 
facilities ,,·hici.1 ~. in the pa£'t have been asscciatt>cl ,..ith the./:. 

, . 
" 

~ ,:' 

E.. (Ye heartily conc'l4r in the proposal of the CoooisEion to distribute certain ........ 
radiO-isotopes abroae.::J ~o t:!le ma.L~' reasons "'ell bc"rn, to the COI.:l,':isei on 
for ts.:':ine; this Etep. "'e ,,'Cul': 2,cc1. that it ap?£c.!'s to have a great E'ffect 
in reFt.oring the conf1:5.e:lce 0: sciE'z;t.ist~. e:.c. £c.,,"ca~f':i Qen genErall~'. 
in fo:-eig:r: cou:ltries. in tte1r cclleat;ues in t:~e t~nited,Stet(>s. "'Te attach' 
great i=pcrtance to tbis objecti\"e. ' 

! 

\ 

We ~ave. ho"'ever e few ell ffere~ces in detp..11 fro.':. the proposal J!l2.de by 
the OO1:.:1:ssion. ~e believe tnat thE' reEtrictjN~ of the use of these ~ 
i~otopes to thera¥~ ana .!!!ECj cal reseE:.!'cr. is net'dlessly e.:ld unfr,rtU!late~' 
nerro"·. Wf:' believe t!le.t their UEe could _el:i ~.€ broade:led to Inclu~e 
e.ll be.si c researc:!l. E.,~e I!houlci s".lrely be brca:"pr,e ci to i ncl ude b2.Ei c research 
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in b10logicel ~clence. With the s&.!'e€UB.rde of publ1cation end openness, 
"'e Bee no added weer i:l permittine this vider field of appl1cation, and 
~.E' anticipate se,t only €Ood ",111 b'l!t good science to re~u1t ~ro=: the 
breeder pol1cy,;..J We concur in the SUb,~eFtion that lebordories using 
isotopes o~tained from the Atomic &~erbY Co~mi~rlon Should pe~it access 
to' .li!lerice..'l scier.tists. W" bel1~ve, however, that the phrase "duly 
accred! ted by the Un1t~J States" shol!ld be deleted, e.nd that in i t~ 
place there shoule. stend "irrel'pective of ne.tional1 ty. n We furthpr bFl1evc 
t!:.E.t t:~1s practice of admitt!:lg scientists, irrespective of ·nE.t1onal1 t~" 
should be recQcnlzed £s traditional end as pr~velling, by a.'ld large, in 
co~parable labora tori es in the Un! ted StE.tel'. !1'h~ real'ons fcr ther;e 
chaIlbcs are thc>.t "'e desire to sec t~ese leberatories open, and de~ir£ tCl 
seE v1sito:"s fro:! the Ur.i ted Sh.tes treded e.s scienthtF. and cclleagues, 
e.nd not as agents of their governcent. 

We sh~uld like at e later date tc return to the \uest10n of the extension 
of tte li,t of availeble iBot~peE to 1ncl~de stable isotopes e~d fission 

I prGc'llcts. At the moment we are cO:lcerncd that there be e pro~t start. 
We s~oul~ 6gein, ho~~ver, ~st t~ ecphe~1ze that the o~1ssion of 
~!drot;cn 3, !1'ri ti~, both from e.omeEtic ~ut-of-project distrib'ution and 
fror..forei~n d1strib~ti9n, coupled ~th the publ1cetion of dete indicating 
the ex1ste:lce of large amo'l!nts cf this botcpe, is VC~' bad sec'l:.ri ty 
indeed. Finall?, "'e el'e attechi~ a d:-aft etatement "lh1ch.we hope m~ 
prcve USE'~ul in e~laininb p~b1iCl? the reaso~s £or the forei€~ distrib~ 
tic.:. of iso,tepes. ..... ' 
~ . ~OE ARCHIVES ..~ 
9. ~e h~ve e~i~e~ th~ docuoe~t s'l!b~itted OL ~uestions of decles~if1cation~ ~ 

lit:. believe thE.t this s'l:.bject ,.1.11 ecncernu£ velj' eft.en in the future. 
",,'Eo de :oct beHeve that the CO:"!l!lliedon s:!:.ou1d ::lake EI:ly per.lte.:lent como:litmsnt 
to e.'bic.e b;V t!'.e philotopr~' of the Col:l.!Iittee on Declassification, but ,",ould 
heE.rU1y concur in eccept1!lg t!:.eEe, ,,1. th a:?:t>rc:Jriate revisi O:lS me!ltio!led 
bele"', E.S an 1 !lteri~ pol1 (~r ~f the Coa::1sE1cn.J !rhe reservatio!:.s ere 
precisely thcEle outlined 1:1 E. A. Fidler's paper. We CO:lcur 1n 1:is re
definition of tne aspects of the nucle~r ptyEicE of the elpl:le!lts of high 
etc,::.ic n'l:!lbpr ,,·:~.ich E!:.o".lld be kept secret, b'.!t for preCiSiO!lE.Ould for.!;u-
Ide the:r. as fcllc,,,'S: . ' 

A 

"!'he behavior of materials ~! eto.':lc nUJ!lber 90 or ezove -c.nde-r J
ne'.ltr:::n bOl::barcbent, the. spc.ntene-:us !iesicn of suet. !!late-riels, . 
end the nw:bpr a::c. enp.r~! of neutrone e!!littc;-Q. in fisEie!:. b;-' 
E'l:.ch metpriels, s~ll be m~lnteined secret." 

We also cc:-~cur .. ·itt. t:"e !indi:lb that ti:e declas~ific£.tlon of cr.:aU reactors 
,,·o...ad not be cO:l.sistent .. 1.t!':. ?reHr.t sec'~rit:· pc·lic:, or. the fiSsion 
pro ... rUes of ~iea",=; ele:'E:~ts, e!lc. tt.at pe::c:.i~ e cl'J£er e~inatio::: of 
t:~iE latter pclicy, s:;.e.11 reacton: caz:.not be c;eclasrifiec.. 

~t:' 'rega:!"d to the ~'.!eEticn cf u.e CO~CE'rti:-,," 0-: O·.lr pclicy ,,1.t!: t1e.t of V 
&::,!!.e Ur.itec. Xir-t;c.oJ:l and Ce.ru:.c.a, ,,'e "Culd st:!",:: • .:-,:,~· reco.c!::end that e.:~ atte:.:pt 
et s~c~ ccncert be ~a~p o~ e ccr.ti~~iDb bLc:r~~ut that, 8LO~ ether 
reaFonE beCD,use we can~ot el,,'a:.'s Give tbe f'.Ura t;ro'l!llc's for 0'1:.1" c.eciEions, 
~o bin~in& re~~1~e~cnt of co~cert£c actior. bf c=tered i:lto. 
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~be Commission has ref£rred to u~~e ~uestlon of eBtebll~hlng b~~rd~ of 
~p?eal which ~!. upon the re~ueBt of the Indlvld~l concerned, hear his 
evldence end ~ls ~tneBseB, and advise the Cocoisrlon In the event 01' h1s 
e!:ploymen t hav1:lb been fClund Inl1:1 cal *thf' comon defe:lse and Becurl ty • 
Ve co~t Btroncly conc~r in this prt'posal since it represents ~ step 
he-artily des1rec.. by the breat :le.jt':'i ty c_ [lur colleagues. ~nd especially 
urGed by the directors of the great laboratories under the Co~~i6~ionls 
~us;>lces. 

DOE ARCHIVES 
11. ~he Co~ission has again aekeQ us to exac!r.e the \u£Bticn 01' the loc~tion 

of the higt flux reactor and the related ~uestion 01' a mein or ce=tral 
1aboratl)ry for t:"s developoent 01' reactor£. ~1e are relucta-"lt tC' Eccept a 
pE'roanent diviSion 01' the "'[lrk bt'h'een Cl1ntor. and Argonne; but \.3 feel 
ill-~uallfiE'd to advocate further the desirability of establIshinG a 
central l~bcrator)' at the latter site in the 11ght of the difficulties 
~countered by the C~~lssio:1 in plennlDb for this. It wo~ld be our 
t;enC'rE'_l vie", that if such a unification "'£re to cost no more thaL e del~v 
in time of a )'e~r or eo 1n the- constructicn of the high flux reactor, lL"ld 
"'ere in the long ter;: te have no adverse effect upon the highly Qualified 
prrsonnel "iho have 1n the past yo:o}:ed on these problems at Clintoz:., ,,'e 
should recomoenc accepting the postponement 1n the interests of greater 
future effectiveness. In anticipation of the possibility that the damaging 
effects of trUls1'erring the high flux reactor to the ,lrgo:me may be even 
more 6erio~s than a rear's del~' and t~e conse~uent 1ikelihocd that the 
COIIi:'!Iission 3l~- ~Eh to e~tablish it at CliniCln, ",e strcIlE;ly rE:cc·m.~nd the 
closest possible tecilnical lh.ison beh'eer. Argonne and Clinton, to the end 
that they me:; be regarded as the two diVisions of a single pro.1ect. We 
have r£ason to believe that even no~ in the fields of ~~cmistry ana 
~etEllur~' E~~~ close teCh~ical cons~t~tion B."ld pl&nnir~ would eli~inate 
hareful duplication of facilities and under~taf~ing of effort. It is true 
th=:.t there ShOlUd be good teci:.!:ical coordi:lat10:. bet"'ee.r. the~e It:.boratorieE 
and ether£ concerned wi th re=.ctor progra:r s·",ch as Knolls, Hanfcrd, lmd 
Los ~l~~s. ~evertheleBF a much closer decree of coorcinet1cn ap?ears to 
be nf:cessary bet"'een Arconne and Clinton, End this f'ho\:.ll! not be sacri!'i ced 
in the Interests of a more 'r-"l1for.= tree.tcent of the variO~E laboratcries. 

We he.vE' considered the posEibi11ty of locatinc the high !l\L~ reactcr at 
]3ro olcl:.£ven , un~er separate contract ,d th the Yo. I.~. Arg.:.Eents in favor 
of this "'ere ~re~ented to by ~. Rabl, ~1th soce ccncurre~ce from ~_ Cona~t. 
:'¥s step, in the Vie'" of the majority o~ the Coc:~ittec, eoes nct con
tribut.e to\o'2.rd the establis:.u!?:,t of a ce::.tral reactor laboretory, and 
s!lo'.!ld be considered oLl:" aF c. alter~th-e in the eve:1t that r.either 
the Argonr.e nor Clintcn proves to be &. po.sfble eite. 

12. (!e "-oUI~ like to bring tc the atteLticn (I:" th:z C,o.:1':16l;ic.:1 cert~in r.atters 
of ;;>ubl1 c in!ormatiN'. ~he firE t cf these iF th c.esirabilit~1 c: making V 
available grants-In-aic for tr.e preparation of d1stinguishec non-secret 
xr.nIlosrapr.s on b£.Elc nuclear sciences. TneE€ are Eac.ly we..ntinf. er,d could l' 
ccntribute profo~ndl~' to the "'elfare of t:,e GciE'nce be.sic to t:.e "'ork of 
the CO~~isEion. '1 

- ........ 
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Of ~ore ~1rect c.~ce~n to the Cc~isFion ere three ~tt~rE of p~blic 
1nfor~6t1on to"'a:-c. "'lich the me:bers of the Genere.1 Ac.visoJ"'.- Co:n;:1ttee' , , 
~uld be glee. to contribute, to tL~ extent that tle1r ~~lif1cat1cns 
perm1 t. 

e.. IWe rccol::lIenl! tc t!le CO.::l::1s61c::. theil!1uar.ca of p'~bl1c repClrts tlf ~ 
'tEe progl"CSS of tl:e non-sE>cret r-'fearc:.eb IJLrriec. out ~'i.th the ai d 
.of its .u~2ort or its fac1lities~ lqportant examples lie in the 
field of phot~EtnthE61£, a::d in the .tu~ of tle :lla.gnetic l!IC'l!lents 
of neutron ana. tri t(l!l. !L'be p'l!l'pose of these reports "'Oule. bE' to give 
a broeder E;E'neral ap.,)recie.tion of the constr'.lcUve "'C'rk cf the CCllll
~iSF10:l inNp.,ort C'f sciE':lce, a!ld a bE'tter e.ppreciation (If the nature 
of the progreu that "'2.S bei~ Qede. 

b. :Ohere ~' be specifi c cases, and. S():.:ae r.ave ar1een in the PE.Ft, of 
Uindillf:£ JtZ.c.e b} scie:ltists "'crlcing u.~er contract ,.·it:' the CC'xission, 
find.i~gs ",r.ich arc ~ot secret end "·i:.ich 1n e.ue courSe ",111 be cecle.s- L-
sified, yet f1ndinGS ,,·hic:', 'Unles£ cC'rrect~1 un:"erstOCld, ,,'ould appear 
.to im·C'ln oatters of ver..· r..ig!: cles(:1f1ce.t1on.l A~ exe..Dple. e..'ld we I'. 
believe net e.n unitue e~~ple. 1s the ~sc~ve~cf the fissione.bilit.Y 
of ec~on elements, s~c:. as lead, ~er bO~~~:-Cment by deutercns, 
neutrons, en~ alp~a ~e.rticles of hige ener~!. ~hese findings ere 
&l:·ea~- ,.-i.iEly k:::c"'::l ane. "'ill in due cc·.;.rSe be c.ec1aEsifie~ e.r.d should 
propcrl:; be c.e claFf:i fi e d.. ~Aey "'111 ~;p.'ear of 1n."1.E:.::lOat o~' i!!l,ilorta:r.ce 
tc the ~Y~:'lic, ~·:.o "'111 te~c. to su..o.)o~~ t~C'.t 1::.ereb~· ne'" ave:r;leF of 
mSidnl; at~!dc e~losi'\"es uve bEE!:: o,ilenr:a l!p. ~D.e CO!!l~iss1o!l should 
put ot:t. e.s ~"l off1c'!al Ct:IC"..:.!:le!lt. e.::. e~lenatir.n cf ",hat these findings 
J:lea:l, ane. ",~" the~! are ::lot treated e.£. secret. 

DOE ARCHIVES 
c. [E,re::l !:lere i~ort2.Lt ci eve::. ~t'!'e c.if:icult, 1n our opinion, is the 
c: official p";;.bl1cc.tien b~' the CO!:l!:;lsF'io~ of a ce..:lc,ld, non-secret. hcr-est 

acccu..t of the prosp~cts cf 1::ltustrial pC"'Fr frc:: etc~ic e::lerg:'.'. We 
believe t!.~t the '.ri':'esp=-ea~ Jti£:unc.erste:1':.i::lg of U:.e prospects in this 'i 
ficlc ~:l ~E.ve disast.rcus cense~".l~ncct' lmless they a:-e corrected. 
prccptly. an:: b~1 e. SC'l:.rce ·o.l~~·.!e£tio~~~ in pcsseuicn of the facts. J 

It ",111 be note~ teat r.6~..y of the matters ilisC\:Efe.i abcve are not technical. 
:r!.e~· are ~ttl'r£ e!fectinc t!::1" r~lE.t!ons bo;t··-eer. troe Co~lsfion end the scientists 
of the country. We bf-liEVe tl" .. at mucl'~ of t~e futt:re health of "'crk i::. E.tc~c 
ener~ rests 0:: the £~c~efrful tevelop~ent of these relations. and th~t the 
Co~iEsio:l J:'.i&ht be ',-ell ac.viseC: tc ~lve p:-c;:-pt e.ttention to their C".:..ltivaticn. 
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Monday, June 2, 1947 

In Washington. I spent much of the day at the AEC headquarters. I 
placed a phone call to Charlie Price at Notre Dame but cou1dn ' t reach 
him--so I left him a message saying that, because of the dates of the 
November GAC meeting, it is necessary that I change the date of my 
Nieuw1and Lectures to the week of November 17. 

Later I took a taxi "from the Hotel Statler to the airport to catch a 
flight home. 

Tuesday, June 3. 1947 

When I arrived in Oakland, I took a limousine from the airport to 
downtown Oakland; a lab driver met me and drove me to the lab. There I 
looked over my mail while Iz gave the Chern 123 1ecture--he returned and 
explained the midterm and then talked about the use of tracers in 
bi 01 ogi ca 1 research . 

On May 27 Alden H~ Emery mailed me the roster of the Committee on 
Publications: Edward R. Weid1ein, Beverly L. Clarke, Calvin S. Fuller, 
Loren C. Hurd, H. F. Johnstone, A. L. Marshall, W. o. Milligan, Charles 
C. Price, and Glenn T. Seaborg. 

Another letter, dated May 27, had arrived from Donald A. McPherson 
(John Wiley), who informed me that he has kept in touch with Dr. Gibbs 
and Or. Goldsmith of the Committee on Radioactivity. McPherson believes 
that a book of tables is needed right now, but he will contact W. H 
Sullivan, as I suggested. He also said that he is sorry that our table 
of isotopes is not available to them. If he is not on vacation, 
McPherson may see me during the September ACS meeting in New York. 

There was a nice note from Reverend John J. Cavanaugh (Notre Dame), 
who is pleased that I accepted his invitation to be the Nieuw1and 
Lecturer this fall. 

Leonard Katzin asked, in a letter dated May 28, that I write letters 
of recommendation to C. W. Metz, head of zoology at the University of 
Pennsylvania, and to B. H. Wi11ier, head of biology at Johns Hopkins, for 
him. 

I read the following May 21 letter from Frederic Jo1iot: 
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Mon cher Seaborg, 

Je vous remercic vivement de votre lettre du 12 mai. 
Nous regretterons beaucoup votre absence a Londres en jUillet t 
votre presence aurait ete des plus utiles mais je comprends 
les raisoru qUi,ont motive votre d8cision. 

Dans un autre ordre d'idees, vous savez sans doute que 
le· septieme Conseil de Chimie Solvay me demC:l.Ilde de rediger· 
UIL rillPport sur Ie mode de formation, cons1.i tution et filiu
tiOl .. des isotopes notal!lL'Ient des isotopesartificiels. Je 
m'&rr~,gerai po~r ffio~ifier ce titre qui n'est pus tres clair. 

TO:.ltefois,il serait utile de donher les derniers resul-
. tats concernant l'objet de ce rapport; je vous serais recon
naissant, si cela vous est pOSSible, ae me faire parvenirun 
exemplaire des tables que vous auriez, Ie plus recemment, 
mis a jOur, vous ~tes parmi les specialistes de ce do maine 
1e plus qualifie pour me donner ces infor~ltions. 

J·esp.ere. avoir Ie plaisi:r de vous rencontrer un jour 
prochain. 

Bien sincerement. 

5!fiP1 
F. JOLIOT. 

TRANSLATION 

I indeed thank you for your letter of Ray 12. We will very much 
regret your absence in London in July. Your presence would have been 
most opportune, but I understand the reasons which have influenced 
your decision. 

Changing the subject, you no doubt are aware that the seventh 
Solvay Chemistry Council has asked me to prepare a report on the 
means of formation, constitution and affiliation of isotopes, 
particularly artificial isotopes. I shall arrange to change this 
title, which is not very clear. 
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Anyway, it would be useful to give the latest results concerning 
the object of this report; I should be grateful to you if it would be 
possible for you to send me a copy of the tables which you might 
have, the most recently issued. Among the specialists in this field, 
you are the one most qualified to give me this information. 

I hope to have the pleasure of seeing you again in the near 
future. 

Sincerely, 

/s/ Frederic Joliot 

I also noted a May 21 letter from Cyril Smith, who has been looking 
into the MIT and the Battelle Institute work on low grade ores for our 
GAC assignment. Smith suggested that I stop in Columbus on my way East 
for the Battelle people badly need to talk with a good chemist. 
[Obviously, th~ letter arrived after my departure for the East.] 

I made my rounds of the labs to talk with the men about their work. 

Helen's mother, who has been staying with Helen, left for Seattle to 
visit a friend. 

Wednesday. June 4. 1947 

I again worked on my correspondence. I answered a May 25 letter from 
Truman Kohman, who wants to visit for a month or so this summer and look 
for artificial alpha activities among the elements lighter than lead. I 
said, in my reply, that we believe we can make the arrangements he 
suggested--travel expenses, no compensation, but a per diem living 
expense allotment. I pointed out, however, that he must be prepared to 
find us in very cramped conditions, especially since we are 
remodeling--he must be prepared to share occupancy in one of the old 
rooms. 

Ed Westrum wrote on May 27 to explain that he has completed his 
writing projects (PPR papers) by working 140 hours on the task (or 3.5 
weeks according to Westrum) and expending $3.65 for postage. My action 
was to send a memo to Kenneth Priestley, our business manager, stating 
that Westrum should receive compensation for this time. 

Charlie Price (University of Notre Dame) wrote, in a letter dated May 
28, that the first week of December is satisfactory for the Nieuwland 
Lectures. He asked for a title: 

A check for $750 arrived from C. E. Richard (Paymaster of the 
Nucleonics Project, Schenectady). This is payment for my consulting 
since November 9, 1946. 

C. C. Todd (The State College of Washington) thanked me in a letter 
dated May 29, for my frank appraisal of Herbert Anderson. He asked for 
the name of a young man, who might be available with required 
qualifications. 
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A note of appreciation arrived from R. F. West (Bailliere, Tindall, 
and Cox, publishers of Kingzett's Chemical Encyclopedia) for my making 
arrangements with Dr. Strong to have Iz Perlman write the article on 
"Nu~lear Chemistry" for their encyclopedia. 

I noted a letter from Dr. R. R. Newell, who included a glossary of an 
exhibit to be put on at an American Medical Association meeting in 
Atlantic City this month. He asked for my comments. 

Stan Thompson and I have decided to again go to Southern California 
this year for a golfing vacation (and to visit our families). Today I 
wrote a note to the Rio Hondo Golf Club to ask them to put us down·for 
tee-off times on the mornings of June 14 and June 15 since we shall 
arrive too late Friday, June 13, to arrange for times. 

Finally, I mailed a personal check for $85 to Dr. Harold Winkler 
(South Hall, campus) to cover the first month's rent on an apartment he 
is renting to Edgar Westrum for the summer. 

Thursday, June 5, 1947 

Our group meeting was held today instead of Tuesday because of my 
absence then. Present were Asprey, Bockhop" Conway·, Covey, Cunni ngham, 
Eyring, Garden, Ghiorso, Goeckermann. H. Hicks, Hopkins, Howland, 
Huffman, James, La Chapelle, Lilly, Lindner, Magnusson, McCullough, 
Miller, Morgan, Newton, O'Connor, Orlemann, Perlman, Seaborg, Stewart, 
Street, Templeton, Thompson, Voyer, and Werner. Hopkins described the 
bombardment of arsenic with 200 Mev deuterons. He found a 9.2-day 
selenium decaying by orbital electron capture to a 26-hour arsenic; this 
he assigned to Se 72 for no obvious reason. He also found a 6.8-hour 
positron-emitting selenium--no assignment. Hopkins also discussed a 
20-day activity in an old arsenic fraction (possibly As74) and a l-hour 
positron-emitting arsenic activity. He found a 65-minute germanium with 
a 9-hour gallium daughter. There was discussion about the assignments; 
Hopkins will next have a 400 Mev helium ion bombardment of arsenic. 

Morgan talked extensively about experiments with last fall's Hanford 
neutron-bombarded americium sample. His conclusion is that some 5% of 
the Am241 was transmuted to Cm242 through the 17-hour decay of 
Am242. If another 5% goes by the alternate mechanism to a long-lived 
Am242, the alpha half-life is of the order of 350,000 years based on the 
equilibrium amount of Np238 found in the experiment (assuming 100% 
chemical yield). In the discussion that followed I stressed the 
importance of the result since it changes completely the ideas about the 
number of nuclear isomers in the heavy region. I suggested that the 
possibility of analogous odd-odd isomeric nuclei, such as Np236 (through 
the observation of daughter beta-emitting Pa 232 ) should be investigated, 
in addition to looking for the beta decay of this long-lived isomeric 
Am242 (through the observation of daughter alpha-emitting Cm242). 

Thompson continued his discussion of plans for working up the Hanford 
neutron-irradiated americium. An element 98 fraction will be isolated, 
on the assumption that this element exists in the 3, 4, or 5 oxidation 
state. If it is in the 4 state, it will be found in the BiP04 fraction 
along with element 97. In the 3 state, it will be eluted in the tail of 
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the curium peak along with element 97. In the 5 state, it will initially 
follow the curium fraction since it is thought the 5 state of neptunium 
is carried on a fluoride precipitate. Stan announced that the sample 
will probably be worked up on July 7, which I said is a good date because 
the men can spend July 4, 5, and 6 getting ready for it. I also 
announced that on June 24 an experiment will be performed in which 
Am241 will be bombarded with 44 Mev helium ions at the 60-inch cyclotron 
in order to look for 97 243 and 97 244 , using BiP04 to carry element 97 
in the 4 oxidation state. 

Miller talked about his bombardment of copper with 400 Mev helium 
ions. He found a 39-minute chlorine, probably C1 38 ; this corresponds to 
14 charge units out and 29-31 mass units out. Morgan suggested this 
might be a fission reaction. 

O'Connor discussed his bombardment of uranium with 400 Mev helium 
ions, in which he found activities of gold, iron, nickel, and copper, the 
latter three all below the normal fission product region. I suggested 
that he should use uranium of known purity in order to preclude the 
possibility of these activities coming frQm impurities and that he should 
look at tantalum and tungsten activities. O'Connor said he wants to look 
for beryllium and other light nuclei, which he believes might be 
activities formed in almost every element that is bombarded. 

Lindner described his latest bombardment of antimony with 400 Mev 
helium ions. He separated elements from silver to molybdenum with a 
fall-off of 1000 in activity between silver and molybdenum. Howland 
described a sample of bismuth irradiated in the Hanford pile for several 
months to look for Bi 208 . A sample of the bismuth fraction seems to have 
a half-life of about one year. 

* * * * * 
Today I gave the last lecture this semester in Chemistry 123--this 

was on cosmic rays. I then stopped in to see Geoffrey Wilkinson on the 
top floor of Gilman Hall before returning to the hill. 

Friday. June 6. 1947 

Much of my day was spent talking with the men about their work. Don 
Stewart, who has not been doing too well in his course work and has been 
contemplating transferring to biochemistry, told me that he has made 
arrangements for such a transfer. He will continue to work part time on 
the hill. 

Helen had a 3 p.m. appointment with Dr. Lois S. Wilson, Dr. Borson's 
associate in obstetrics. Then, in the evening she and I went to the Oaks 
Theater and saw Larry Parks and Evelyn Keyes in "The Jo1son Story." 

Saturday. June 7. 1947 

Both Tom. Morgan and Paul O'Connor will be getting their Ph.D.'s in 
September, and I have been spending some of my "free" time reading the 
drafts of their theses and offering suggestions. Morgan's thesis is 
called "Isotopes of the New Element Americium (Atomic No. 95)"; his 
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thesis committee consists of Robert B. Brode, Robert E. Connick, and 
Glenn T. Seaborg. O'Connor's thesis is entitled "The Chemical 
Identification of Isotopes Formed by the Bombardment of Uranium with High 
Energy Particles," and his committee consists of the same men. Since 
some of the work here at the Radiation Laboratory is not yet 
dec1assifiab1e, we have arranged to have theses containing reference to 
such work filed temporarily here on the hill rather than on campus; the 
men will still be credited with having filed their theses. 

As we often do on Saturday, Stan Thompson and I had lunch at Larry 
B1ake's--in addition to a long talk about our plans to produce and. 
chemically identify element 97, we a1sp talked about the University's 
baseball team under Coach Clint Evans. The team, with pitcher Jack 
Jensen, has been doing very well this season even though yesterday's game 
against Washington State was called because of rain and today's weather 
does not look promising. 

Sunday, June 8, 1947 

The leading article on the sports page in today's San Francisco 
Chronicle reported that, by agreement, California's baseball team was 
declared the winner of the Pacific Coast Intercollegiate playoffs and 
will represent the Coast in the NC2AWestern Regional playoffs at Denver, 
June 20 and 21. The article described how yesterday's game between 
Washington State and the Bears was called in the fifth inning because of 
the field had become a Quagmire. After the game, Director of Athletics 
at Washington State, Lloyd Bury, and Coach Buck Bailey decided that the 
Bears should r~present the Coast on the basis of their 6-1 triumph 
Friday. 

Then, after a lazy morning at home during which I caught up on some 
reading, Helen, Jeanette, Pete and I took a drive in the afternoon around 
the neighborhood of our recently acquired home on Ellsworth Street. 

Ernest Lawrence and I went with some of the General Electric people 
to Planters' Dock for dinner. 

Monday, June 9, 1947 

A telegram arrived from W. H Sullivan, asking if July 28 is a 
satisfactory date for the nuclear constants meeting in Washington. I 
immediately wired·a response to Sullivan at Clinton, saying that the 
evening of the 28 is ok and that the remainder of the committee should 
meet further during the day. 

-
Iz and I spent some time today preparing the final examination for 

Chern 123 (to be given on Wednesday). 

Tuesday, June 10, 1947 

There were administrative matters and considerable mail to handle 
this morning. 

On May 24, Miss Frances V. Benner (Special Assistant, American 
Chemical Society) wrote about the multitude of local section groups who 
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want me to address them during the next year. Miss Benner made several 
suggestions how these invitations might be handled. In my reply today I 
explained that, because of my heavy schedule, I feel that I must decline 
all of the speaking tours she suggested. 

I also declined a May 26 invitation from Edward L. Haenisch (Vice 
Chairman, Division of Chemical Education, ACS) to address a symposium at 
the New York ACS meeting in September on "Transuranic Elements, Their 
Detection, Properties and Significance." I suggested to Haenisch that 
Professor Isadore Perlman is well suited to give such a talk. 

Gerard Piel (Editor & Publisher of The Sciences, a new magazine for 
the intelligent layman that he and Dennis Flanagan have conceived) wrote 
on May 27 to send me a draft of the magazine, to ask my comments, and to 
ask me to join an informal "committee of correspondence"--sort of a 
review committee. I replied that I can find nothing to criticize in the 
"sca1e model" although I think there is a great danger of a gradual 
falling off in quality. I said that I am willing to join an informal 
"committee of "correspondence, II but I have very limited time to devote to 
it. 

I wrote to W. O. Milligan (Rice University) to decline his June 4 
invitation to speak at the Southwest Regional Meeting of the ACS in 
December. Again I explained that my schedule is overfilled. 

I replied to a couple of letters (May 24 and 30) from A. C. English 
at Northwestern University. English wrote that the Canadians have 
cleared their pape"r on the 4n + 1 series. I wrote that I am becoming 
annoyed that our paper has not yet been cleared. [I suggested, by 
carbon, that Leonard Katzin check into this.] I then offered English 
early photographs of such things as micro precipitates of Np237 and 
Am241 for use in the monograph that he and Pa"neth are preparing and 
suggested that he work with Leonard Katzin about obtaining a security 
clearance for himself so that he can discuss the 4n + 1 work with 
Americans; this may be a long process, however, judging from our 
experience with Geoffrey Wilkinson. I then wrote to Katzin, enclosing 
the carbon of my letter to English and copies of their manuscript, and 
asked him again to look into the clearance problem of our article. I 
suggested to Leonard that he work over the previous letter of 
recommendation that I sent Schrader at Columbia; then I will write to 
Professor C. W. Metz at the University of Pennsylvania and Professor B. 
H. Wi11ier at Johns Hopkins, where Katzin plans to apply for academic 
positions. 

To Charlie Price (Notre Dame) I sent the title, "Transuranium 
Elements and Nuclear Energy," for my Nieuw1and Lectures. I added that I 
hope the change of date to the week of November 17 ;s satisfactory to the 
University; I asked the best way to go to Washington from South Bend on 
Thursday night, November 20. 

in reply to a letter of May 26 from Or. Stacy R. Mettier (Head of 
Postgraduate Instruction of UC Medical School), I wrote that I shall be 
glad to speak on radiochemistry and the new elements on the evening of 
July 8, in connection with the Special Lecture Course to be given at the 
Medical Center. 

-259-



Finally, I mailed Miss Hoylande Young a copy of the completed "Table 
of Isotopes" for inclusion in the handbook volume of the PPR. I 
explained that, when the Information Office here learned ~the existence 
of the "Table of Isotopes," they wanted to issue it, and we agreed to let 
t~em. I added that we may submit it for declassification as soon as the 
rules about the declassification of the radioactive properties of the 
heavy elements are clarified. 

Wednesday~ June 11. 1947 

After a couple of phone calls, I looked at the mail. A thank-you 
note arrived from John R. Kuebler (Grand Recorder of Alpha Chi Sigma) for 
the photograph and remarks I mailed him a couple of weeks ago for use in 
the Hexagon in September. 

I answered a June 6 letter from Edgar Westrum, who told about his 
arrival plans in Berkeley on June 17 or 18 and enclosed a check to 
reimburse me for his apartment deposit; he then asked about the 
feasibility of visiting Los Alamos on his way to Berkeley. In my reply I 
explained that it appears impossible to visit Los Alamos on such short 
notice and it would be better to make a side trip from Berkeley. I also 
told him that I shall see him on June 20 since I shall be in Los Angeles 
through the 19th. 

Since many of the fellows are busy with final examinations, I spent 
much of the day reading. 

Thursday. June 12. 1947 

Iz and I gave the following final examination, which we believe is 
rather tough, to the Chemistry 123 class. We spent the evening grading 
the papers. 
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°a-,emis try lZ,!. 
Find Examination 

June 12. 1947 

1. 

(10) Ca>· Ciloulate tt.e enerretio threshold, ne~leotiDr conservation of momentum, 
tor the tollowill( nuclear reaction: 

57( ) 057 asp. (1.4.n 2~Jh 

57 .51 
2h$ upper enern lim ts cf the 2811 and 27Co pod tron ap$.otra 

are 0.,67 lIeT and 0.26 Mev re&p<Sotively. A.sume no ~m::na. rayso 

(3) (b) Ciloulate the ener~ti~ threshold tllkinl!; into aecoud eOD~ervation of 
1IIOmen~o 

(~) Co) Bltplain whether or ~ot -:1\16 reaotio:l would be observed at about the 
threshold caleuleted in part ("j) .. 

2. 

(8 ) 33 
~e .UD rudlates energy at the rate of :IuS :r. 10 eri-s r~r 6eoonti" Calculate 
ita oons~ption elf hy1roran in gr8-\'HJ per seooncL 

(10) A mixtul-e of 8 ~O-dar 1131 Fon j l ... O-day 113~wt. s a llowed to ciecc.y and t:,c . 
activi ty after 12 hrl> ,was. 24:!G ccucts/m1:l'..lte an:! after 10 days 1 t VlU ~'75 
countsjmir.u!:e. Ho..- ~t!y o~unt>/lI'jDute of each isoi;.c>?e 'fias rresent nt l:~ro 
time? SOlVE: rraphicclly an:! e,_plain you!' meth::d of solution,. 

4. 

(8) () '" 1 .• ' ld '1 t' eu 54 todt i t' l····t a "'Xp.l.t11D hcoW you "'cu UE:e rao ORe l.:'C e ~rm ne ne so UO:' .• :l y 
of CuS 1n pure weter. 

(7) (b) Outline a ~osslble f!!;3thod for- 8epsNtinr radio-iodine fro'!'. ra~ic~bl·o!d.:;::> 
.. 1 thO'lt 08 Triers· 

(10) 

5. 

. Boroll ba •• neutror. C4'DtuTo! cross-se::ti:>D of 540 barns for theM:lt;,l 1!'3t:t:-on5. 

A beam or thel"lllflJ. neutrons' is Hrected at a layer of borio acid(H3B03 L ae!l!i(;~' 
1.20 ~ thick !.on om. must this layer b~ 1n OTc.er to ab:lorl: he.l!.' c>!' trw r:e.ltnns! 

6. 

(8) (a> List and riV8 the orir-in ,,1' the vari·)us ~'pes of Pc.rticleli and rc.ci:~ ... ti:Hl 
produced durin@': the operation :of II: ohain ·recct)n~ pile. 

(8) (b) 1>i.OU68 the 1111por'tar.t che:rical and t!hysi-::s.l ef!,p.cts the.t c.ny of th('~,::; 
might produce in the eO!Dponent~ of a future) hif;1 !!m~!"xy PO':'!CT File an:1 hei:c::: 
bow they will .. rfeet t!'.le metohc5 of opeT8t~:mo Tn!!.t i~, -:vb'l': limit'!tjon:. cio:o<;' 
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PiDal Bxamination. Che:niatry 123 -Pare 2- Ju:J.e 12. ~ S~ 'i 

the existenoe ot these effects l~pose upon pile operati:n? 

(s) '(a) It 92u2S5 is beta-stable ."ould 920236 be I=redicted to 00 t>a'ta-s1able? 

(S) (b) Whioh ot the natural decay uriee wO"Jld 02 32 tie into? 

(S) (0) In 1he .low neutron fission of uZ35 'l!'be~ if the probeblf3 UlS8 11111lb£T 0-: 
1he colllplementary cha in to the III&SS number SO cha in ? 

(3) Cd) 11nder ... bat oondi tiona mirh t one observe lL (p~ T) reso ti:):1 ? 

(s) Ce) What reaotion 1I'ith the cyclotron woyM produce 207-:iay .~uJ98 fro:!! !u191 

in h1rhellt yield In_~4 thi~ Irold foil ?(Au cq~~es neutron! wi th a Cro68~ 
.ection of 100 x 10 om to r.i"7e 207-&:)' Au" 0) 

(10) ~e isotope 5£9 would be eXj)ecbdl~ b!:l~) por-itiln e-aJ.tter like t::l:; 
analogous ftmirror illBr:eft iSotO-=E-9 7N ., 9? '. nN!! of' the typ3 P .. L i' 1 
.hic~ decays to ~ • p + l~ Follo1':inr t.'l(? so:~m'~ c.nllbpy. the b81~alifE fer 
~+ ~aelon woulC. be e7.pectcd tC\ be of re!150nable lengtL Ap, 3· has !'l~,,"~r 
beenaeen. show by mear:s of caloulations ... ,h:: it probebly onl;;,!)+; exi,:Jt .. 
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Friday, June 13, 1947 

I. attempted to clear away some of my accumulated correspondence, 
preparatory to my vacation. 

I answered a June 6 letter from Milton Burton, who is pleased that I 
will give the Nieuwland lectures. Burton offered to have me stay in his 
home as a guest and then said that he and Sarah, his wife, want to have a 
party for me while I am at Notre Dame. In my reply I said that I shall 
be happy to attend a party, but I believe I should stay in a public 
hostelry. I then mentioned that the lectures are tentatively set for the 
week of November 17 and asked if· possibly there is a Notre Dame football 
game in South Bend on Saturday, November 15, that I might attend if I 
arrive early. 

M. Gutmann, a medical man, wrote on June 8 with questions about a 
number of compounds that he would like to be made radioactive. He also 
asked about the effect of radioactivity on cancerous tissue. I told Mary 
Bender to send the letter to Melvin Calvin and ask him to reply to it. 

A June 11 letter arrived from Truman Kohman, who gave a number of 
reasons why he has decided not to come to Berkeley this summer. Kohman 
asked about the status of our "Table of Isotopes" and mentioned that H 
Sullivan (who is leaving for Chalk River to become the scientific attache 
for the AEC there) is also interested. He suggested that I inquire of 
Hoylande Young about the status of our isotope chart in order to speed up 
the declassification process. I telephoned Truman to discuss these items 
and then wrote to him. In my letter I suggested that he fill out the 
personnel security questionnaire, in spite of not coming this summer, so 
that he can be o~ our list of consultants. In discussing Chapters 2 and 
14 of the Plutonium Project Record (PPR) Vol. 14A, I said that they 
should be issued in their unaltered form, but they will have to be 
changed before being declassified for the PPR. 

I then wrote Hoylande Young to tell her that Truman, H Sullivan, and 
I are very concerned that our "Chart of Isotopes" be issued as soon as 
possible. I wrote that, if there are mechanical problems, such as lack 
of paper, etc., I would be glad to try to help if I can. I then pointed 
out that our Information Office here probably did save her some pressure 
by issuing the "Table of Isotopes" as quickly as they did. 

To W. H Sullivan in Chalk River, I wrote explaining that my reply to 
his telegram about the nuclear constants meeting was sent to Oak Ridge, 
in spite of his specific instructions because of a secretarial error. I 
reiterated that I could meet on the evening of Monday, July 28, although 
the Committee should also meet during the day. I also told Sullivan that 
our "Table of Isotopes" has been finished and issued as a project report 
and that he is on the distribution list to receive one at Oak Ridge. 

A letter of recommendation went to the Director of Admissions at 
Cornell University for E. J. Leshan, who received a "S" in my course in 
nuclear chemistry this semester (Leshan wants to work toward a Ph.D. in 
chemistry). I wrote that he impressed me as having a nice personality. 

Another letter was sent to E. R. Weidlein, who asked on dune 4 for 
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topics for discussion at the New York meeting of our temporary ACS 
Committee on Publications. My response read: 

There is a widespread feeling among the people who are working in 
the new field of nuclear chemistry that there is the need for either 
a new medium for publication or rather serious modification of the 
methods and rules in operation with the present journals such as the 
Journal of the American Chemical Society. It seems to me that this 
might be the sort of problem which properly concerns our Committee. 

I also noted a letter from Frank W. Test (Chicago Patent Group), 
announcing the filing of patent application S-2081 on May 23, 1947. 

The final examinations for Chemistry 123 have been graded with the 
help of our reader, Harry Hicks, and Iz and I have made out the grades 
for the class: Abshire, C; Bond, B; Awtrey, A+; Bassham, B; Boydston, 
B-; Bromley, A; Coles, C; Conard, B-; Cunningham, A; Daus, A; 
Edwards, B-; Eyring, B+; Faerber, F; Goeckermann, A+; Granquist, C; 
Hicks (Tom), B; Hirsch, B+; Hurd, C; La Chapel1e, A; Leshan, B; 
Lindner, A; Magnusson, A; Maxwell, C; Mitchell, D; Orr, B; Oswalt, B; 
Postrel, C; Reinhard, A; Rubin, B; Scadden, C; Schwabacher, B; Street, 
A+; Thornton, B; Weiss, B; Werner, A; Wilkins, C; Wingard, B; Witt, C. 
On the final examination three of our graduate students, not 
surprisingly, received the top grades: Goeckermann, Lindner, and S~reet. 

Stan Thompson and I took a late afternoon flight to Los Angeles for 
our golfing vacation--I shall stay, as usual, with my parents in South 
Gate while Stan will stay with his mother on Dorothy Avenue in South Gate. 

Saturday. June 14. 1941 

In South Gate. Stan and I went to the Rio Hondo Go1·f Club for an 
early game of golf (SGT-89, GTS-104.) 

Later my parents questioned me about Peter and Helen. I also told 
them about some of my activities. 

Sunday. June 15. 1941 

In South Gate. My cousin Elmer Johnson played the first nine holes 
with Stan and me at Rio Hondo today. For 18 holes I scored 95 and Stan 
scored 91. I then returned home to join my parents for one of my 
mother's typical Sunday dinners. 

Monday. June 16. 1941 

In South Gate. Instead of playing golf today, Stan and I went out to 
our alma mater, David Starr Jordan High School, and visited with some of 
the teachers who were still around. Our chemistry teacher, Dwight Logan 
Reed, was particularly pleased to see us. 

I called my office in Berkeley to check on the mail, etc. and learned 
the following telegram had arrived from Katzin: "SERIES PAPER 
DECLASSIFIED AS OF TODAY WILL START RETYPING HERE FOR PHYSICAL REVIEW 
SUBMITTAL TO AVOID DELAY DUE TO YOUR VACATION WIRE IF PREFER TO SUBMIT 
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PERSONALLY FROM YOUR OFFICE WILL TELEPHONE ENGLISH WHEN READY TO MAIL 
MANUSCRIPT." 

Tuesday, June 17, 1947 

In South Gate. I talked by phone with Leonard Katzin at Argonne 
about our 4n + 1 paper. I suggested that he contact A. C. English at 
Northwestern and have him [English] look at our paper and then send both 
papers to John Tate for simultaneous publication in The Physical Review. 
On another matter Katzin asked me to send a letter of recommendation for 
him to Professor Eastlick at Washington State, which I agreed to do after 
I return to Berkeley. 

Stan and I played at the Western Avenue Golf Course today (SGT-100, 
GTS-94). Fred Metcalf and Bill Jones played along with us. 

Later I had dinner with my old friends Rita and Clayton Sheldon and 
their young sons, Ronnie and Gayle, at their home on Hildreth Avenue in 
South Gate. 

[In Berkeley, a letter arrived from Jim Fisk concerning the motor 
generator sets in which Professor Giauque is interested. Iz sent the 
reply on to Professor Giauque. 

Pete had a checkup with Dr. McAlear at 10:30 this morning.] 

Wednesday, June 18, 1947 

In South Gate. Stan and I went to the Baldwin Hills Golf Course out 
on West Slauson Avenue today. Our golf scores were (SGT-101, GTS-104). 

Thursday, June 19, 1947 

In South Gate. Stan and I played at the Fox Hills Golf Club at 
Baldwin Hills. Our scores were SGT-99 and GTS-108. 

Later I returned home to Berkeley. It has been a relaxing vacation 
and possibly for Helen, too--she hasn't had to cook, etc. for me. 

Friday, June 20, 1947 

Coach Clint Evans and Cal's baseball team are in Denver (and will 
play Denver) today for the initial game in the Western NCAA playoffs. 

Back at the laboratory I made my usual tour of the labs to see how 
the work is progressing and then checked the mail. 

I noted a letter from Truman Kohman, who told me that one of the 
reasons he decided not to come to Berkeley this summer was that he has 
heard through Bill Libby of the opening that Professor F. A. Long has at 
Cornell. Although he had intended to remain in Chicago for another year, 
he has decided to apply for the Cornell position. 

I also heard from Frank Long (Cornell), who said that O'Connor will 
visit within the next week. Long added that they are also talking with 
Truman Kohman and asked for my opinion of him. 

·1 read a carbon of a letter from Winston Manning to Herbert A. Young 
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at Davis. Manning told Young that he is sorry that he (Young) has made 
other plans for his sabbatical and would not spend it at Argonne. 

Later I went over my notes for my remarks for the luncheon tomorrow. 

Saturday. June 21. 1947 

Sports news this morning--The Bears defeated Denver, 3 to 1, 
yesterday in the NCAA baseball tournament. They will play the Texas 
Longhorns tonight. 

This noon I took part in the annual Commencement Day luncheon of the 
California Alumni Association at Faculty Glade. After the luncheon and a 
few· introductions and remarks, I was introduced as co-discoverer of 
plutonium and "Chemist of the Year." I talked briefly about recent 
nuclear research at the Radiation Laboratory and the prospects for 
commercial nuclear power. For illustration, I showed the crowd a 
one-pound cube of uranium and described how long such a cube could supply 
Berkeley with electricity. 

Bartley C. Crum, San Francisco attorney and a member of the 
Anglo-American Palestine Commission, gave the main address and charged 
that a continuation of the Truman Doctrine as applied to Greece and 
Turkey will lead to the economic ruin of the United States. He asserted 
that both the United States and Russia must surrender their sovereign 
power to make war if we are to have peace. The program concluded at 2 
p.m. with the singing of "All Hail" and was followed by the Academic 
Procession to the stadium for Commencement exercises. 

Sunday, June 22, 1947 

Jerry Howland and I went to Mira Vista Country Club for a round of 
golf (JJH-119, GTS-102). Two other fellows, Dick and Tony, played along 
with us. 

I played with Peter for a bit and worked for a while on a lecture 
that I am scheduled to give on July 8 at the Medical Center in San 
Francisco. The subject is to be radiochemistry and the new elements. 

Helen has been most busy for the last couple of weeks preparing and 
packing for our move to our new home, which we plan to do on Monday of 
next week. I'm afraid I haven't been particularly helpful. 

Monday, June 23~ 1947 

The first thing I did at the lab this morning was to write a few 
letters, including a response to Leonard Katzin's letter of June 9 and 
our phone call while I was in·South Gate. I wrote letters of 
recommendation for him to Professor H. L. Eastlick, Department of 
Zoology, Washington State University; Professor C. W. Metz, Departme~t of 
Zoology, University of Pennsylvania; and Professor B. H. Wil1ier, 
Department of Biology, Johns Hopkins University. These were similar to 
letters I have written previously for Leonard. 

A letter arrived from Milton Burton, saying he is pleased that I will 
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be able to come to a party at his home during my visit to Notre Dame. He 
then informed me, unfortunately, that Notre Dame plays in Evanston on 
November 15 (which means it is not too feasible for me to attend the 
game); he asked if it would be possible for me to spend the afternoon of 
November 22 in South Bend for Notre Dame will play Tulane at home on that 
day. 

George W. Barton, Jr., a graduate student who received his B.S. from 
Cal Tech, has received his clearance and began working with our group 
today. Iz Perlman will supervise his research. 

The rest of the day was spent reading, talking with the fellows, 
etc. In addition to science, some of the fellows are particularly 
pleased that the Cal baseball team is going to Kalamazoo, Michigan, next 
weekend to meet Yale in the NCAA finals. 

Tuesday, June 24, 1947 

Present at this morning's group meeting were Beaufait, Bockhop, 
Conway, Covey, David D. Cudaback (an undergraduate whom I met when he was 
a participant in the Science Talent Search in Washington, D. C., on March 
2 of last year and who is working as a technician for us this summer), 
Eyring, Garden, Howland, Huffman, La Chapelle, McCullough, Miller, 
Mprgan, Newton, Orlemann, Perlman, Seaborg, Stewart, and Westrum. 

Howland reported on the P0206 (-9-day K electron capture) ~ 
Bi 206 (6.4 day, K electron capture) system. He has produced a stronger 
sample by bombardment of ordinary lead with 40 Mev helium ions and 
followed the decay of the activity for 60 days. The half-life of 
P0206, as observed in this sample, is about 9 days. Howland talked about 
the evidence for an active isomer of stable Pb 204 (68-minute 
gamma-ray decay); the mass assignment to mass number 204 seems to be the 
most probable, but mass number 203 is not ruled out. This is the only 
known case of an even-even. stable nucleus with an isomeric state. He 
also elaborated on the assignment of the 9-day activity to P0206. 
Howland said he plans to bombard lead (Pb 206 from uranium ores) and 
bismuth with 30-100 Mev deuterons to look for, among other things, 
several short-lived, previously observed, alpha activities in the bismuth 
fraction. 

Morgan talked about the previously observed neptunium activity 
(ether-extracted from the Hanford Am241) that has an absorption curve 
practically identical with Jaffey's for Np238. He now has more chemical 
identification with the same conclusion. Morgan also talked about the 
l2-hour and 50-hour americium activities from helium ion bombardment of 
Np231 and deuteron bombardment of PU 239 . He said Thompson and Cunningham 
are bombarding Np231 with 32 Mev helium ions at the 60-inch cyclotron 
today and that an americium fraction will be isolated to study further 
the l2-hour and 50-hour activities. The ratio of l2-hour to 50-hour 
activities seems to be four to ten times greater with Np231 plus helium 
ions than with PU 239 plus deuterons. 

Newton discussed a separation of U232 from the millings of thorium 
bombarded with 40 Mev helium ions in order to compare the yield from 
particle emission reactions to the fission yield. His yield curve showed 
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an inflection that may be due to deuteron contamination of the beam. 

McCullough talked about his analysis of a 25-50 mg sample of Hf0 2 
heated to 15000 C for 15 minutes by Leo Brewer--it definitely has the 
stable Zr0 2 (monoclinic) structure, not the fluorite structure previously 
reported by Zachariasen and others. 

Beaufait talked about preliminary scouting work on the purification 
of hafnium from zirconium with Nalcite resin. Perlman and I suggested 
that he look up Boyd's early reports on resin absorption of fission 
products. 

* * * * * 
Members of our group received their copies of the "Table of Isotopes" 

today from the Information Division. 

A letter arrived today from W. Albert Noyes, Jr; (ACS), informing me 
and W. K. Lewis that the General Meeting, at which both of us are to 
speak, has been scheduled tentatively for Monday, September 15, at 8 p.m. 
in Manhattan Center (34th Street, west of 8th Avenue) in New York. The 
mixer, Noyes said, will probably be held after the General Meeting. 

I answered a June 20 letter from Kenneth Bainbridge, who said that 
the "Table 
Bainbridge 
completed. 
sheets and 

of Isotopes" he received was missing sheets beyond page 47. 
offered to send us his table of stable isotopes when it is 

In my reply I told hi~ that I am sending him the missing 
that we are looking forward to seeing his table. 

Wednesday. June 25. 1947 

On June 10, B. S. Kinsella mailed me the galley proof of the material 
Iz Perlman prepared for The Lincoln Library of Essential Information. 
Kinsella asked for an additional 290 lines of material for the article in 
order to meet their requirement for exactly 30 pages (pages 949-978, 
inclusive). I referred the request to Perlman, who agreed to working up 
the additional text; today I returned the proof appropriately marked for 
the additions. 

I received a note from W. H Sullivan, thanking me for my letter of 
June 13 (re the date of meeting of the Committee on Nuclear Constants) 
and saying that he actually received the telegram that was missent to Oak 
Ridge. He then asked that I send an additional copy of the "Table of 
Isotopes" to him at Oak Ridge in order that he may have one for his use 
at Chalk River and Ruth Hassler will have one to use at Oak Ridge on her 
work on the Encyclopedia of Nuclear Data. I immediately replied that I 
am asking the Information Division to send him the additional copy. 

Much of my day was spent talking with the men about their work. 

Thursday. ~une 26. 1947 

I received and noted a letter from Alfreda Carlson (Lecture Organizer 
for the University of California Extension). Carlson asked that I fill 
out a form and list the topics on which I am prepared to speak; this is 
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to be included in an announcement of Lectures and Readings offered by the 
Berkeley Faculty (the notice reported that if the list is not returned by 
July 1, it is assumed that I do not want to be included). 

I am trying to keep abreast of report and journal reading, in 
addition to conferring with the men about their research. 

Pete had a shot at Dr. McAlear's today, and then Helen had an 
appointment with Dr. Borson at 1:1.5 p.m. Both are doing fine. 

Friday. June 21. 1941 

This morning I answered a June 11 letter from William E. Roake, who 
inquired about a position as a physical chemist (Ph.D.) on our staff. I 
explained that our program is carried on by faculty members~ their 
graduate students, and a limited number (already filled) postgraduate 
fellows. I suggested that he might be interested in a position at 
Argonne National Laboratory since the work there is of a similar nature 
and is carried out"largely by Ph.D. men. A carbon of my letter went to 
Winston Manning. 

I wrote to my friend L. Reed Brantley (Occidental College) who, as 
Chairman of the Southern California Section of the ACS, asked me on June 
21 to address their opening Fall meeting on October 3. I explained that 
I cannot make it on that date because of an AEC General Advisory 
Committee meeting in Washington; however, I suggested that he invite Dr. 
I. Perlman, who is an excellent speaker. Another possibility I offered 
was that I speak at a later date. 

Another letter went to W. Albert Noyes, Jr., in which I informed him 
that I have decided to change the title of my talk before the General 
Meeting of the ACS at the September meeting in New York to "Nuclear 
Transformation in the New High Energy Ranges." A carbon copy of my 
letter went to Alden Emery. 

Iz and I prepared and sent to George Everson the following list of 
monthly salary adjustments to be effective July 1: 

Name Present Adjusted 

Asprey, Larned B. (P3 ) 350.00 315.00 
Conway, John G. (P2 to P3) 320.00 365.00 
Covey, Elwin H. (P2 ) 302.50 320.00 
Cunningham, B. B. (P6 ) 550.00 600.00 
Eyring, Le Roy ( P3) 325.00 350.00 
Goeckermann, Robert (Pl - P2) 210.00 300.00 
Ghiorso, Albert (P4 - P5) 450.00 510.00 
Hopkins, H. H. ( P3) 315.00 345.00 
Howland, Jerome (P3 - P4) 390.00 425.00 
James, Ralph A. ( P3) 337.50 375.00 

La Chapelle, T. ( P3) 345.00 360.00 
Lindner, Manfred (P3) 350.00 315.00 
Magnusson, L. B. (P3 ) 310.00 390.00 
Miller, Daniel R. ( P3) 365.00 390.00 
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Morgan, Leon O. 
O'Connor, Paul 
Reynolds, frederick 
Robinson, Herman 
Stewart, D. C. 
Templeton, David 
Thompson, S. G. 
Werner, Louis B. 
Huffman, Eugene H. 

(P2 - P3) 
(P2 - P3) 
(P3 - P4) 
(P5 ) 
(P5 ) 
(P3 ) 
( P6) 
( P3) 
( P5) 

Saturday, June 28. 1941 

330.00 
315.00 
390.00 
490.00 
450.00 
345.00 
500.00 
315.00 
415.00 

360.00 
360.00 
425.00 
550.00 
415.00 
315.00 
550.00 
390.00 
500.00 

The headline on today's sports page of the San Franciscco Chronicle 
read: "After Storm Clears, Bears Massacre Yale Nine, 11-4." This is 
really exciting news. 

liThe Transuranium Elements" by Glenn T. Seaborg and Emilio Segri is 
scheduled to appear in the June 28th issue of Nature [Nature 159, 863 
(1947)]. We describe the early, prefission work by Fermi and colleagues 
and by Hahn, Meitner, and Strassmann on the so-called"transuranium" 
elements, the discovery of fission by Hahn and Strassmann, then the 
subsequent discovery of the real transuranium elements (neptunium and 
plutonium), the demonstration of the fissionability of PU 239 , the 
isolation of Np237, and the more recent discovery of americium and 
curium, the naming of these elements, and the demonstration of the 
presence of PU 239 in nature. 

I read a letter from Herb Young at Davis, who explained that they are 
having A. D. Webb appointed as an Associate ~n Chemistry, effective July 
1, since he is needed to assist with teachin9. He will be able to 
continue the research on tungsten compounds, which he will use for his 
thesis. Young said that he would like to spend some time in Manning's 
laboratory but, because of the security program, he i~ taking his 
sabbatical in another field at Cornell University. I wrote Young a note 
and said the program is satisfactory to me. I also mentioned that one or 
two of our young men are negotiating with Frank Long for a position at 
Cornell so there may be some of our kind of chemistry going on there. 

Sunday, June 29, 1941 

"Ca1 Beats Off Yale's Rally, Wins NCAA Baseball Crown" read this 
morning's sports headline (yesterday's score was 8 to 1). 

Jerry Howland and I went to Mira Vista for a few holes of golf today 
(for nine holes JJH-53, GTS-53). I then returned home and helped Helen 
move some of our personal things to our new house at 2808 Ellsworth 
Street in Berkeley. 

Monday, June 30, 1941 

Helen arranged for a small moving company to move our belongings to 
our new home this morning. I stayed home during the bustle and activity 
to help keep an eye on Pete, who is now walking and beginning to climb. 
After lunch I went to the lab, checked on the mail, and talked with the 
men. 

-210-



I received from W. Albert Noyes a list of delegates from the ACS who 
will attend the meeting of the International Union in London: E. R. 
Smith, A. H. Emery, L. Pauling, F. D. Snell, R. C. Swain, E. Wichers, F. 
J. Curtis, I. M. Ko1thoff, H. F. Mark, W. J. Murphy, J. W. Perry, A. 
Silverman, General A. H. Waitt, and W. R. Kirner. Noyes asked me to 
designate one of them as an alternate to me to attend the meetings of the 
Commission of Radioactive Constants. 

A letter arrived from J. H. Manley, verifying a Statler Hotel 
reservation for me beginning July 27. Manley asked for the exact period 
of my stay in Washington. Other items that Manley mentioned include the 
fact that the duties of Miss Louise Johnson are now being carried out by 
Anthony A. Tomei (who will be in Room 122 of the AEC Building), that the 
Commission can secure payment for "collect" telegrams only if they relate 
to official business (not reservations, etc.), and that the Commission 
has informed the Military Liaison Committee that it might be desirable 
for the two committees to have a short time together during the period of 
the next meeting. 

A note arrived from Leonard Katzin in which he informed me that he 
has learned the "4n + 1 Series" letter will appear in the August 1st 
issue of The Physical Review. 

I also read a note, dated June 26, from Robert Sibley who said, "You 
certainly were going on all sixteen in that fine presentation of research 
work in the chemistry and nuclear physics departments of the University. 
You helped to make the Commencement Luncheon the great success that it 
was and I offer you my hearty thanks and congratulations." 

This evening Helen and I listened on the radio to Edward R. Murrow's 
broadcast of "The Sunny Side of the Atom." This CBS program on the 
peaceful uses of atomic energy is partially the result of the work of 
Ruth Ashton who visited our laboratories recently. 
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Tuesday. July 1. 1947 

At this morning's meeting of our group the following persons were in 
attendance: Asprey, Barton, Conway, Covey, Cudaback, Cunningham, Garden, 
Huffman, La Chape11e, Lilly, Lindner, Magnusson, McCullough, Miller, 
Morgan, Newton, Perlman, Robinson, Seaborg, Stewart, Templeton, Thompson, 
and Westrum. 

Morgan discussed the status of the isomers of Am242: the isomer 
decaying by alpha particle emission with a 3 x 105 year (est) half-life 
has been definitely established; it may be beta unstable, but no Cm242 
was detected. Since there is a possibility of orbital electron capture, 
he plans to look for plutonium K (115 kev) x-rays in a pile-irradiated 
sample of very pure Am241. Morgan suggested that it is desirable to 
return the irradiated americium to the pile in order to obtain workable 
quantities of Am243 and higher isotopes--if Am243 is beta stable, which 
it should be if Am242 decays by orbital electron capture. I then 
discussed the decay of known "odd-odd" types of isotopes--Pa 232 and 
Np238. 

Perlman reported on a 50 Mev deuteron bombardment of Pb 206 (from 
uranium ores) in order to investigate some short-lived alpha emitters, 
thought to be low mass isotopes. of bismuth, found in a 200 Mev deuteron 
bombardment of lead. No alpha emitters were found. The situation now 
is: Bi201--1, Bi 202 --1, Bi 203--long-1ived, Bi204--l2 hour, Bi 205-
long-lived, Bi206--6.4 day. They also plan some more work on At211 
formation by secondary alpha particles from deuterons on bismuth or some 
other mechanism. 

Magnussqn talked about his investigation of the behavior of Np(V) 
during the precipitation of lanthanum fluoride, which corroborated the 
observations reported by Hindman at Chicago that LaF 3 will carry up to 
about 1% of its own weight of Np(V). He concluded that, under the 
conditions he used, that disproportionation (provided there is a tendency 
to disproportionate) is sufficiently slow to permit the inclusion of 
Np(V)in the LaF3 precipitate. The extractability of Np(V) into ether 
from a solution of 8 M NH 4N0 3 and 1 M HN03 appeared to be quite low; 
Cunningham said these results are not surprising. I suggested that a 
comparison of the extractability of Np(V) and Pa(V) by ketones from 
aqueous solutions should be made. Magnusson also noted that, with a 
nitrate solution of Np(V), the strong absorption band at 981 m~ was 
greatly suppressed when the solution was made 8 M in NH 4N0 3. 

We talked about the chlorine activities Hopkins found in a 400 Mev 
helium ion bombardment of 33As75, in which three activities appeared in 
the chlorine fraction (none in the bromine fraction): 37-minute 
(likely C1 38 ), 100-minute (C1 39 ), and 19.5-hour (A39). Perlman suggested 
the 37-minute activity could also be C1 34 . I said the presence of 
chlorine activity means that products have been obtained that are roughly 
one-half the atomic number and atomic weight of the target. Hopkins also 
saw a 4-hour SC 43 ,44 and probably 63-hour SC 47 . Perlman remarked that 
Hopkins found that a 26-hour arsenic positron emitter, thought to be 
AS72, could be milked from an 8.2-day selenium activity, and is thought 
to be a K-capture isotope. Perlman noted that Miller has calculated 
relative yields. for all products down to 16 mass units out, for both 
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helium ions and deuterons on copper and has found that the relative 
yields are about the same for all products. 

Conway said his hafnium spectroscopic analysis showed 98% hafnium, 2% 
zirconium, and a trace of silicon (separation by Huffman's group). 

Huffman reported that his tests on the adsorption of zirconium on 
paper pulp, carried out in HC1 solution, showed the zirconium to be 
adsorbed while adsorption did not take place when HF was used instead of 
HC1. These results agree with Boyd's work. 

* * * * * 
Part of the rest of my day was spent preparing the talk on 

radiochemistry and the new elements, to be given at the Medical Center on 
July 8. 

Wednesday, July 2, 1947 

I answered the June 22 letter from W. Albert Noyes, in which he asked 
me to name a substitute to"attend the meetings of the Commission of 
Radioactive Constants at the International Union meeting in London in 
July. I said, 

My first choice would be Kolthoff, but I would want to make it 
someone else if Lind has chosen Kolthoff as his alternate. In that 
case make it Silverman and, if Silverman can't accept this task for 
some reason, make it R. C. Swain. 

I would like to know the name of the man chosen so that I might 
correspond with him to give him a few of my ideas concerning the 
coming meetings of this Commission. 

I received a letter from Nathan E. Ballou, who said that he has 
accepted the offer of employment at the Radiation Laboratory and will 
report for work the last of July. 

I made my usual tour of the labs to see how the work is progressing 
and then worked on a manuscript on "The Actinide Series" that I agreed to 
prepare for Professor Sneed's Comprehensive Inorganic Chemistry. 

Thursday, July 3, 1947 

Joe Katz from Argonne is visiting Berkeley this week in order to work 
with us on the preparation of Volume 14A, Plutonium Project Record, "The 
Actinide Elements." Much of the day was spent talking and working with 
him. 

In today's mail I noted a letter from Herbert L. Eastlick (The State 
College of Washington) who wrote on June 28 to thank me for my evaluation 
of Leonard Katzin, and to say that he has concluded that they cannot 
offer Katzin sufficient opportunity there since their position requires a 
great deal of time spent in elementary teaching and only a limited time 
for research. 
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Friday, July 4, 1941 

This was a quiet holiday. I worked at home for a while on my writing 
projects and then went to Mira Vista with Stan and Iz for a round of golf 
(IP-103, SGT-101, GTS-104). 

Saturday, July 5. 1941 

I again worked with Joe Katz on the PPR papers. I have agreed to 
revise Chapter 2 of Volume 14A, which is called IIIsotopes of Plutonium 
and Their Radioactive Properties," in addition to revising Chapter 14 on 
the radioactive properties of the neptunium isotopes. 

Sunday, July 6, 1941 

Part of the day was spent goi ng over my. notes for my ta 1 k at the 
Medical Center on Tuesday. I also looked at the information that I shall 
present on Friday at the Stanford meeting of the American Physical 
Society. 

Later Helen, Jeanette, Peter, and I took a ride in Jeanette1s car. I 
hope that I shall soon be able to purchase my own car. Unfortunately. 
most of the car dealers are not too cooperative--they obviously want a 
little special payment just for being willing to sell a car. 

Monday, July 1, 1941 

This morning I talked with Joe Katz fora while and then worked on 
"The Actinide Series" for Prof~ssor Sneed1s book. Later Iz and I went 
over the material we plan to present Friday at the APS meeting at 
Stanford. 

Tuesday, July 8, 1941 

Present at this morning1s group meeting were Asprey, Barton, Bockhop, 
Conway, Covey, Cudaback, Cunningham, Eyring, Garden, Ghiorso, 
Goeckermann, Howland, Huffman, James, Katz, La Chape11e, Lilly, 
Magnusson, Miller, Morgan, Morris, Newton, OIConnor, Perlman, Robinson, 
Seaborg, Stewart, Templeton, Thompson, Werner, and Westrum. First, 
Westrum summarized the heat of formation determination that he and Eyring 
completed: the heat of formation of PuF 3 is -380 kca1/mo1e. After a 
discussion of this work, Katz brought the men up to date on the 
experiments going on at Argonne. 

Howl and reported on the bombardment of natural Pb 206 with -40 Mev 
deuterons. He obtained a good yield of Bi 204 but found no alpha 
emitters. He found an approximately 40-hour lead that may be 52-hour 
Pb 203 . Perlman suggested that we should look for Pb 203 from the alpha 
branching of P0207. 

Miller then summarized the results of bombardments of copper with 200 
Mev deuterons and 400 Mev helium ions--he said that a maximum or leveling 
off of the yield occurs at 12-15 masses out. 
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Summary of Cu + 200 Mev D+ and 400 Mev He++ 

Relative Yield Relative Yield 
( D+) (He++) 

30Zn62 9.5 h K 0.03 

Zn63 38 m 13+ 0.04 

29CU6O 24.5 m 13+ 0.23 0.11 

Cu61. 3.4 h 13+, K (1 .0) (1 .0) 

CU 62 10.5 m 13+ 1.64 0.9 

CU 64 12.8 h 13+, 0.58 0.53 
13-, K 

N's7 28 1 36 h 13+ 0.046 0.05 

Ni 6s 2.6 h 13- 0.047 0.052 

Ni 30 d (13+) 0.024 0.058 

27 COSS 18 h 13+ 0.03 tail> 70 d. 

C061. 1.8 h 13- 0.13 

26 FeS2 7.8 h 13+ 0.0014 

Fe S3 8.9 m 13+ 0.033 

Fe S9 47 d 13- 0.066 0.051 

2S MnS l. 46 m 13+ 0.025 

Mn S2 6.5 d 13+ , K 0.12 0.12 

Mn S6 2.6 h 13- 0.10 0.07 

24 Cr49 42 m 13+ 0.007 0.007 

CrSl. 26 d K 0.024 

1.7 C138 37 m 13- 0.003 

* * * * * 
I checked today's mail, which c~ntained a note from Charlie Price 

(Notre Dame), saying that the week of November 17 will be satisfactory 
for my lectures and that it is easy to go from Notre Dame to Washington, 
either by the Capitol Ltd. from LaPaz or by United Airlines. 
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Jerry Howland, at my request, prepared a list showing the prevalence 
of known cases of nuclear isomerism as a function of atomic number and of 
the type of nucleus. 

From 8 p.m. until 10 p.m. I spoke on "Radiochemistry and the New 
Elements" at the University of California Medical Center in San 
Francisco. This intensive course, "Applications of Nuclear Physics to 
the Biological and Medical Science," began June 30 and will continue 
through July 18. It is designed to introduce doctors to the advances 
made in the medical applications of atomic physics over the last few 
years; lecturers include such men as Luis W. Alvarez, Joseph G. Hamilton, 
Isadore Perlman, Robert S. Stone, et al. 

Wednesday, July 9, 1947 

Iz and I attended a meeting called by Ernest Lawrence to review the 
status of the research and to determine what results could be sent in for 
publication. Others in attendance were Bob Serber, Ed McMillan, Eugene 
Gardner, Luis Alvarez, Burt Moyer, Bob Thornton, Duane Sewell, and Bit1 
Brobeck. I described the status of eight different research programs in 
chemistry: 1 .. Radioisotopes of polonium and bismuth using the GO-inch 
and the 184-inch cyclotrons, 2. Fission of bismuth, 3. Neptunium (4n + 
1) series, 4. Transuranium e1ements--inc1uding work done at Chicago, 5. 
Urani~m fission with alpha particles, G. Radioactive yields from 200 Mev 
deuterons and 400 Mev helium ions in several areas below bismuth (gold, 
arsenic, and copper) not including fission--this research, I added, will 
be discussed in my. September talk before the ACS. 7. Fission cross 
sections, 8. Secondary reactions. 

Part of my day was spent going over the material I shall present at 
the meeting of the American Physical Society at Stanford on Friday. In 
addition, I worked on the draft of "The Actinide Series," which I am 
preparing for Professor Sneed's Comprehensive Inorganic Chemistry. 

Thursday, July 10, 1947 

I worked quite a bit on my correspondence today. I answered a June 
20 letter (missent to UCLA) from Paul F. Ellis (Science Writer, United 
Press), who asked for a few of my comments on the general topic of atomic 
energy, e.g., "Did the world lose or gain through the development of the 
atomic bomb?" Ellis asked for my remarks by July 7 for a story on the 
second anniversary of the release of atomic energy. In my reply I 
explained that I had just received his letter ~nd said, "Since this is 
well beyond your deadline, I am not making an attempt to express my 
opinions on any ofthe5e matters. It seems to me that you have succeeded 
in formulating most of the 'G4-do11ar questions' and I believe that I 
would find it difficult to say anything very sensible on most of your 
topics." 

. George Watt wrote on June 30 that he was invited to participate in a 
symposium at Stanford during the period August 4 through 7. -He.p1ans to 
come to Berkeley on the evening of the seventh and leave for Austin on 
the ninth and would like to see me, Perlman, Thompson, and others and 
visit the hill if possible. I replied that we are glad to learn that he 
will visit and will do our best to make arrangements for him to be able 
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to enter the "sanctum sanctorum" on the hill. Additionally, I said we 
were thrilled to learn of his twins and hope they will do all right. 

I wrote to Welden Reynolds (Encyclopaedia Britannica) in response to 
his letter of July 1 and said that I shall be able to read the proof of 
my article, "Radioactivity, Artificial," shortly after I receive it. I 
also noted that May 1 of next year is probably a realistic date for the 
completion of my other writing assignments for the Britannica. 

W. H Sullivan wrote from Chalk River on July 2, questioning the 
whereabouts of his copy of the "Table of Isotopes." Sullivan then asked 
for more details about the mass assignment and radiation characteristics 
of C062. In my reply today I explained that report, "Index No. BC-59," 
was sent to him at Oak Ridge on June 24 and a second copy was sent to Oak 
Ridge on June 30. I also gave him the information available on C062; I 
then asked him to check into the matter of the irradiation of our little 
sample of Am 241 in the Chalk River pile, saying that we feel this 
nonfissionable material can be legally transported to Canada provided 
someone will make a decision to allow it. 

I wrote tHe requested letter of recommendation for Truman Kohman to 
Frank Long at Cornell, saying that Kohman is a very good man with a 
strong bent toward the physical and theoretical side of nuclear science. 
If I were to deliberately pick out a weakness, I said, it would be an 
over tendency toward perfection both in his writing and in his attitude. 
toward laboratory work. In comparing Kohman with O'Connor, I explained 
that they are completely different types--O'Connor is more of a practical 
chemist and less of a physicist and would probably be faster as a 
research man, but he is probably three or four years behind Kohman in 
overall development at this time. 

I sent Leonard Katzin a copy of the letter I recently received from 
Herbert Eastlick (The State College of Washington), in which Eastlick 
explained that he believes Katzin is overqualified for the position at 
Pullman. I then asked Katzin when he plans to visit Berkeley this summer 
and suggested that, if he wants to visit the hill, he come equipped with 
a V-2 marked for "all areas including buildings 4 and 5." 

A June 24 form letter recently arrived from Edward R. Murrow, 
announcing the June 30 radio broadcast of "The Sunny Side of the Atom." 
Helen and I listened to the program, and today I wrote Murrow that I 
heard the broadcast and that I thought on the whole it was well done. I 
also said that I thought that Ruth Ashton did a good job in gathering 
material for the report. 

John Manley (General Secretary of the GAC) telephoned me and asked if 
I had any items that I thought should be put on the agenda of the GAC 
meeting at the end of the month. -I said I would inquire around and write 
to him soon. 

I received and returned a card to B. F. Starkoff (Handbook of 
Chemistry and Physics). which entitles me to a complimentary copy of the 
handbook with my name in gold on the cover because of my assistance in 
its preparation. 
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Friday, July 11, 1947 

Iz and I went to Palo Alto to present two papers about the work of 
our group with the 1S4-inch cyclotron: 

;. ..:.;lfranamutationa with 'Hilh-Energy Deuteron. in the 
114-Ineh Cyclotron.' B. B. CUHIUNGIIAK, H. H. HOPJaNS, 
M. UNDNU, D. R. MILLEIl, P. R. O'CoHNOI, I; PuL
KAN, G. T. SEA.80llG, AND R. C. TaoKrSoN, Uft;.;,vy 

of C4lifOfnia 4l BerUley.-The successful operationi Gj-dIe 
Berkeley 1M-inch cyclotron to produce useful bealm-uf 
deuterons and helium ions of approximateiy 200 a~ 
400 Mev, respectively, has made possible the radio
chemical identification of many of the transmutation 
products of nuclei excited to very high energies. Products 
with at9mic numbers considerably lower than that of the 
target were observed in every case. Thus, with 200-l\Iev 
deuterons on nAs"l5, activities were found representative of 
aU elements from uSe to 21Mn with lower elements not 
excluded. Both negative beta-particle and positron (or 
orbital electron capture) activities are noted, indicating 
reactions both of multiple neutron ejection and multiple 
charged particle ejection. For instance, with deuterons on 
'ISb (isotopes 121 and 123) both 6.7·hour .. CdlO7 and 2.S
day .. Cdm ",'ere produced. For the formation of light 
isotopes, several different reactions are possible, since in 
most cases the products will not be shielded from formation 
through a chain of short-lived positron (or orbital electron 
capture) ancestors following the ejection of different com· 
binations of neutrons and. charged particles in the primary 
reaction; As an example from deuterons on copper, the 
formation of a new 8·hour iron positron emitter assigned 
to uFeU implies that four units of charge and thirt~n of 
mass are lost in arriving at this product. 

I W. M. Brobeck ., 0/ •• Phy •• Re\". 71.449 (1947) • 

. Transmutations with High-Energy Helium Ions in 
the 184-Inch Cyclotron. G. T. SEABORG, B. B. CUNNING
HAM, H. H. HOPKINS, ~I. LINDNER, D. R. Mn.LER, P: R. 
O'CONNOR, I. PERLMAN, Al'm R. C. THO~t.psos, University 
of California at Berkeley. In continuation of the work re
ported in the previous abstract, uranium was bombarded 
with 400-Mev helium ions, and a wide range of activities 
was identified both in the heavy-element region and in 
the region of the fission products. Representative of the 
heavy isotopes observed were .. Ram (AcX), 18Ra=' (ThX), 
and .. i\t2ll. The fission-product distribution is characterized 
by a much shallower dip between the maxima than occurs 
with slow-neutron fission, and the yields of the lightest 
among the observed fission-products are much higher. 
The various aspects of this work will be published more 
fully by the individual groups of investigators. This Yo'ork 
and that reported in the pre,,;ous abstract were performed 
with the support oC the Atomic Energy Commission. 

Saturday. July l2i 1947 

At the laboratory today I answered a letter from R. C. Mason (Clinton 
Laboratories), who wrote on June 23 to express an interest in our 
plutonium sample, which has been irradiated at Hanford for about a year. 
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Mason asked if mass spectrographic measurements are planned for it since 
such measurements would give rather conclusive evidence about the cross 
sections, information needed for pile design. In my reply I explained 
that one of the purposes for which we have been irradiating the sample is 
the determination of the cross sections although we plan to do this by 
another method than the one he uses. 

I talked with some of the fellows and then did some reading. 

Sunday, July 13, 1947 

Much of my morning was spent working on a draft of the talk, 
"Preparation of Radioactive Isotopes," to be presented at the University 
of Wisconsin Symposium on the Use of Isotopes in Biology and Medicine on 
September 10. 

I spent the afternoon with Peter, Helen and Jeanette. Jeanette has 
recently begun to date a nice man, Eino Karpinen, whom she met at a dance 
at the Finnish Hall in Berkeley. 

Monday, July 14~ 1947 

I checked some of the research and then replied to a July 7 letter 
from W. P. True (Chief, Editorial Division, Smithsonian Institution). I 
gave my permission for the inclusion of my article entitled "Plutonium 
and Other Transuranium Elements" [C & E News 25, No.6 (1947)] in the 
General Appendix to the Smithsonian Report for 1947. I enclosed two 
reprints of the paper and a copy of the photograph of the 
microprecipitate of americium hydroxide. 

Fred ReynoJds prepared a memorandum on the two basic types of 
beta-ray spectrometers and the advantages and disadvantages of each, 
which I studied. Reynolds' opinion is that the lens type of spectrometer 
will be more suitable to our needs than the semi-circular type but he 
would like a meeting to discuss the requirements of such an instrument. 

B. H. Willier wrote from Johns Hopkins, in a letter that arrived 
today, that they have no suitable openings for Leonard Katzin. 

A telegram arrived later in the morning from George A. Baitsell (Yale 
University), inviting me to participate in the twelfth annual Sigma Xi 
lectureship series for 1948. I immediately wired back, "VERY SORRY I 
COULDN'T PARTICIPATE THIS NEXT YEAR BECAUSE OF EXTREMELY HEAVY SCHtOULE." 

Tuesday, July 15, 1947 

In attendance at today's group meeting were Asprey, Barton, Covey, 
Conway .. Eyri ng, Garden, Goeckermann, Hicks, Huffman, James, La Chape lle, 
Lindner, Magnusson, Milton Moore, Morgan, Newton, O'Connor, Orlemann, 
Perlman, Redmond, Seaborg, Stewart, Street, Templeton, Werner, and 
Westrum. 

Asprey reported that the last of the americium in the barrel has been 
purified from lanthanum by passing a solution through a nalcite resin 
column. X-ray spectrographic analysis of Am 2 03 was unsuccessful because 
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the gamma-ray background of the amerlClum interfered with the x-ray 
pattern. He described the results of the separation, and I said that we 
hope that element 97, if tripositive, may be eluted between Pu(IV) and 
americium. 

Goeckermann talked about his recent bombardment of Bi 209 with 200 Mev 
deuterons, in which only an iodine fraction was removed and iodine 
extractions were made from time to time during the course of several days 
on the dissolved bismuth. So far he has found only the 25-minute 1128 , 
but he mentioned what he hopes to find. Perlman explained that we want 
to find out how the yield varies with mass number for a given element and 
if the yield is like that observed in slow neutron fission. In addition, 
we want to learn, Perlman s"aid, if the yield of the 30-hour tellurium is 
different from that of its B.O-day iodine daughter; i.e., do we find 
different yields of isobars or is the mass number alone the most 
important thing as in slow neutron fission. 

Westrum announced that the new microca10rimeter has been tested by 
measuring the heat of solution of plutonium metal and the agreement with 
previous runs is good. 

O'Connor talked about his bombardment of uranium metal with 400 Mev 
helium ions, in which chromium and tungsten fractions were removed. He 
found a 4-hour activity and a 26-hour activity in the chromium fraction 
and a 24-hour and a 70-hour activity in the tungsten fraction; the latter 
is undoubtedly molybdenum contamination. O'Connor said the purity of the 
uranium must be checked. I remarked that the work is of great interest 
since the heaviest activity thus far found in fission occurs around Z = 
63 and the lightest at Z = 33. Here we have preliminary evidence for 
activities from Z = 24 to Z = 74. O'Connor told of some gold and osmium 
activities in a previous bombardment~ and I remarked that apparently 
nearly every element in the periodic table may eventually be found in the 
bombardment of uranium with 400 Mev helium ions. 

Morgan described some new ideas about the assignment of l2-hour 
americium (now assigned to Am240) and 50-hour americium (now Am239). 
From a study of excitation functions, he believes that the reactions may 
be written Pu 239 (d,2n)Am239 (12-hour) and Pu 239 (d,3n)Am238 (50-hour). I 
mentioned that the 12-hour activity has a 0.1% alpha branching and they 
should observe a Np236 beta particle if it is due to Am240 or the 
neptunium fraction should show K capture if it is due to Am238. Failure 
to get either of these would show that the 12-hour activity is Am239. 
James reported they found neither. 

Magnusson reported that the extraction of Np(V) from a solution 1 M' 
in HN0 3 and 9 M in NH 4N0 3 into ether is ~0.003, and Perlman said that 
this is good proof that the oxidation state is less than VI. Magnusson 
also has studied spectrophotometrically a series of Np(V) solutions in 
whi ch the total NO; was constant at .9 M and the HN03 vari ed. In 
addition, he has done more work on the absorption band of Np(V) occurring 
at 981 p. 

'* '* '* '* '* 
In the mail was a note from Leonard Katzin, thanking me for my letter 
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of July 10 and announcing that he plans to be in Berkeley July 31, August 
1, and August 2. 

Later in the afternoon Bill Dauben and I went to the Richmond Golf 
Club for a round of golf: Dauben 104, Seaborg 117. Bill mentioned that 
he will be married on August 8 in Vancouver to Carol Hyatt, who has a 
degree in physics from the University of California. Bill said that 
Carol would like some part-time work utilizing her training. I told him 
that we want to hire someone with some scientific training to work as an 
assistant to Dave Templeton in his x-ray crystallography work. Bill 
thought that this would be ideal, and I promised to take care of the 
preliminaries. 

Wednesday, July 16, 1947 

Considerable time today was spent on my correspondence. In reply to 
W. H Sullivan's query of July 8 about a change of date for the next 
meeting of the Subcommittee on Nuclear Constants, I said today that any 
of the dates (October 1, 2, or 6) are satisfactory since there is an 
insufficient amount of difference between them for me to make a choice. 
Sullivan also asked for information about the reliability of the work 
under reference 09 in my 1944 table. To this I explained that Perlman 
and I have reevaluated the work under this reference in our recently 
issued "Table of Isotopes," making use of all our available knowledge in 
each case. Then, with regard to his question about Van Voorhis ' 
communication on AS72, I said that we found a 9.S-day orbital electron 
capturing selenium from which there grows a 26-hour positron emitting 
arsenic in our irradiation of arsenic with 200 Mev deuterons; this does 
not confirm the mass assignment but does confirm the existence of a 
26-hour arsenic as a separate entity from AS76. 

I answered J. H. Manley's recent letter and suggested a few items 
that should be put on the agenda of the GAC meeting at the end of the 
month. I mentioned that a few points in the declassification area need 
to be clarified; i.e., use of organic solvents as a genera.l method of 
separation in papers on basic chemistry and the fissionability of 
"unavailable" nuclei, such as AcX, Pa 230 , etc., and the question of 
clearance delay due to the Patent Department. 

I also replied to an inquiry of June 24th from Henri Corbiere of 
Ville D'Anray, France, who is writing a book on "literary and scientific 
'debut' of the scientists and writers of the whole world." The questions 
and answers were: 1. Was your scientific "debut" easy or difficult? 
Not too difficult; 2. Did means of living enable you to make yourself 
known in science, or did you live solely through your work in the 
laboratory? Lived solely as a result of scientific endeavor except for 
very earliest positions before starting at the University; 3. What work 
made you more famous? Which do you consider as your masterpiece? For 
both questions the answer would be work on the transuranium elements. 

In a note to Jim Crowe (C & E News), I told him I shall arrive in 
Washington by plane about noon on Sunday, July 27, for a GAC meeting; I 
suggested that he and Bob Gould call me at the Statler Hotel around 5 
p.m. on Sunday if they are interested in getting together for dinner. 
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I explained in a memorandum to George Everson about the changes we 
are instituting in our x-ray diffraction program: Dr. David Templeton is 
replacing Professor J. D. McCullough, who is returning to UCLA. We want 
to replace our present technician with someone with a more complete 
scientific background next fall. Therefore, we want him to send a PSQ 
form to Carol Hyatt, who has a master's degree in physics from Berkeley. 
Miss Hyatt, I explained, will soon be the wife of Dr. William H. Dauben 
of the Chemistry Department. 

Helen had. an appointment with Dr. Lois Wilson, her obstetrician, at 
1:15 this afternoon. Everything seem~ to be in order. 

Thursday. July 17. 1947 

This morning I worked for a while on my talk called "Preparation of 
Radioactive Isotopes" for the University of Wisconsin Symposium on 
September 10th. 

Another letter (classified) arrived from W. H Sullivan at Chalk 
River, in which he expressed much pessimism about our being able to 
irradiate a small sample of Am241 in the Chalk River pile. He will, 
however, try to work out the problems. In addition, Sullivan mentioned 
that October 6 is the date now planned for the meeting of the 
Subcommittee on Nuclear Constants in Washington. 

As usual, I made the rounds to check on the status of the laboratory 
work. 

Friday. July 18. 1947 

After checking on the research, I continued to work on revisions to 
PPR chapters that Joe Katz and. I agreed should be made. Later I answered 
a note from Maurice Go1dhaber that I received today, in which he said 
that he.and his wife will be in California from early August until about 
the third week of September and would like to see me. I told Goldhaber 
that I shall be in Berkeley throughout August and through the first week 
of September. 

Another telegram arrived from George A. Baitse11, "REGRET YOUR 
INABILITY TO ACCEPT 1948 LECTURESHIP OFFICERS NOW INVITE YOU TO GIVE THE 
ANNUAL SIGMA XI ADDRESS AAAS MEETING CHICAGO DECEMBER 29TH HONORARIUM AND 
TRAVELLING EXPENSES PLEASE WIRE ACCEPTANCE." This is an important 
address, and I immediately wired back, "HAPPY TO ACCEPT INVITATION TO 
GIVE ANNUAL SIGMA XI ADDRESS." 

In the minutes of the June 2 meeting of the Solvent Extraction Group 
at Argonne, I noted a discussion of the recovery of neptunium in the 
operation of the Redox Process. Today I wrote Herbert Hyman and said: 

I have grave doubts concerning your conclusion that plain (nitrated) 
Np(IV) is relatively insoluble in hexone. It seems to me that it 
would be amazing if Np(IV) is so different from Pu(IV) in this 
respect. Could you explain your results on the assumption that only 
the hydrazine-ferrous ion combination permanently reduced the Np(V) 
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to Np(IV), while in the case of ferrous ion alone and the 
hydroxylamine-ferrous ion combination, the Np(V) remained unreduced 
or the Np(IV) was reoxidized during the course of the experiments. 

Saturday, July 19, 1947 

At the lab this morning I looked over the typed version of "The 
Actinide Series" for the Comprehensive Inorganic Chemistry volume by 
Professor Sneed. After making a few changes and corrections, I made my 
usual tour of the labs. 

Sunday, July 20, 1947 

Bill Dauben and I went to Mira Vista for a round of golf (WGD-106, 
GTS-10l) in the morning. 

Later I worked on my writing projects for a while--the Wisconsin 
Symposium talk and my talk for the General Assembly at the ACS meeting in 
September. 

Monday, July 21. 1947 

I took care of some of my pending correspondence early this morning. 
I answered a June 26 letter from Edward Orban of Monsanto in Dayton. To 
his question. of when Dr. Perlman and I plan to publish our book, I wrote 
that we plan to publish it with Prentice-Hall, Inc. at some indefinite 
time in the future but not. before 1949. 

John F. Flagg (General Electric, Schenectady) asked me in a letter 
dated July 14, for suggestions of a co-author for a monograph on the use 
of tracers in analytical chemistry, which he has been asked to prepare by 
Professor I. M. Kolthoff for publication by Interscience in their 
"Chemical Analysis" series. In my reply today I said that my first 
choice is Dr. David Hume (MIT), my second choice is Dr. Gordon Leader 
(University of Kentucky), and my third choice is Dr. David C. Grahame 
(Amherst College). I explained that, although Grahame1s work in 
radiochemistry was done a number of years ago, he may have some available 
time since he is at a small college and, in addition, there is the 
advantage of geographic proximity. I told Flagg that I couldnlt possibly 
undertake such an assignment because of my schedule. 

I noted a letter from George Watt, who as a member of the Canvassing 
Committee for Award Nominations for the American Chemical Society, asked 
for a nomination for the ACS Award in Pure Chemistry. 

Fred Albaugh, who is on his way to his new position at Hanford, and I 
got together and talked about his new job and various other things. 
Later I went around to see how the research was progressing. 

Tuesday, July 22, 1947 

Present at this morning1s group meeting were Albaugh, Asprey, Barton, 
Conway, Covey, Cudaback, Eyring, Garden, Goeckermann, Hicks, Huffman, La 
Chapelle, Lilly, Lindner, Magnusson, McCullough, Morgan, Newton, 
OIConnor, Perlman, Seaborg, Stewart, Street, Templeton, Werner, and 
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Gi fford Young. 

La Chape11e described his apparatus to be used in the preparation of 
dry compounds of Np(V). I suggested that practice runs should be made on 
uranium in HC1, and La Chape11e said that he will first work with 
neptunium(V) chloride solutions, whose product may be Np02Cl. Conversion 
to NpCl s will then be attempted. 

Lindner talked about his bombardment of antimony with 200 Mev 
deuterons, in which the silver, palladium, rhodium, ruthenium, 
technetium, molybdenum, and yttrium fractions were studied. The silver 
fraction contained only the 3.2-hour beta-emitting Ag112 and the 8.5-day 
K-capture Ag106. The palladium fraction was studied by milking out the 
daughter activities and showed the 40-second I.T. Ag109*, whose parent is 
the l3-hour beta-emitting Pd 109 . Lindner saw the 3.2-hour beta-emitting 
Ag112, daughter of 21-hour beta-emitting Pd 112 , in yield so as to show 
independent formation of the isobars of mass 112, also true in the case 
of mass 109 where Cd 109 and Pd 109 have been identified. A 7-8-day silver 
daughter of palladium was found, probably the 7.5 day beta-emitting 
Ag111. The rhodium daughters were examined by precipitating out the 
palladium and silver and mounting the supernatant. He saw Sullivan's 24-hour 
Rh 100 and a 5-6 day Rh 101 ; the second milking gave only the 5-6 day 
activity indicating its Pd 101 parent was longer-lived. The palladium 
fraction decay curve also showed a long-lived x-ray emitter that may be 
17-day Pd 103 . The ruthenium fraction showed the 4.5-hour beta-emitting 
Ru 10S and its 36-hour rhodium daughter; this is the lowest mass number 

.positive1y identified. The molybdenum fraction contained 3-hour and 
about 3-day activities. 

I summarized the results from the recent Hanford americium 
bombardment (51NB): 4 mg of Am241 were irradiated in the center of a 
pile for 15 months. About 15% transmuted to Am242, decaying by 18-hour 
beta emission to 5-month Cm242, about 2/3 of which decayed to PU 238 
and about 1/3 remains--about 1012 c/m; about 1% fissioned; ?% transmuted 
to long-lived Am242 and higher isotopes of americium and 
curium. Using the remote control apparatus in the hot lab, Thompson 
dissolved the sample in HN03, then neutralized 3/4 of it with NH3 and 
precipitated Am(OH)3. This was dissolved to a known HN0 3 concentration, 
oxidized with NaBi03 and precipitated with BiP04--this should contain the 
97 if +4 valence--and Cunningham and Thompson are attempting to separate 
the components with a Na1cite column. The supernatant from the BiP04 
precipitation should contain Np(VI), Am+3, Cm+3, and the 97 if +3 
valence. This too will be column separated, and Werner will take enough 
fractions to get 90% of the curium, James will take a sample (fraction 
68) to study curium isotopes, Morgan and Street will study americium 
isotopes (from a sample from fraction 85). Thompson and Cunningham will 
take some of fractions (43 to 66) and put the fractions through another 
column. Morgan and Street are working on the detection of the long-lived 
Am242 by looking at its 2-day Np238 alpha-decay daughter and its 
subsequent PU 238 daughter. 

* * * * * 
Later, as I often do, I stopped in the Department of Chemistry office 

to check in with Miss Kittredge and to talk with some of my colleagues. 
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Back on the hill I answered a July 17 letter from my old friend Cliff 
Garner at UCLA, who wrote to ask suggestions for an electronics 
technician. In my reply I said that it may be difficult to find someone 
at the salary of $300/month that they can offer although Southern 
California may be a counterbalancing attraction. I suggested the names 
of Howard Parsons, C. J. Borkowski, and Jack East at Clinton 
Laboratories, Alan Jarrett, who now lives in the Los Angeles area, and 
Chuck Blanchard, who is also in the Los Angeles area (whose address he 
can find from someone at Oak Ridge). 

Recently Walter J. Murphy (Editor of Analytical Chemistry) sent me a 
paper, "Purity of Radioisotopes Used as Tracers," for review. Today I 
wrote Murphy and said that I believe the paper is not worth publishing 
and is written in a naive manner, suggesting that radioactive tracers 
should be tested for impurities--this should be obvious, I wrote to 
Murphy. I then suggested that, if a general review paper on the question 
of radioactive impurities in radioactive tracers is worthwhile, Murphy 
should contact Or. P. C. Aebersold (Chief, Isotopes Branch at Oak Ridge) 
and ask fo~ ~uggestions for someone to prepare an authoritative article. 

The following letter arrived from David Lilienthal, posing the 
question, "What exceptions from the civil service laws are necessary to 
the discharge of the Commission's responsibilities for the efficient 
administration of the atomic energy program?" He wants the GAC to 
consider the question for the next GAC meeting and supplied some specific 
applications of civil service rules for our information. 
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UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON 25, D. C. 

Professor Glenn T. Seaborg 
Department of Chemistry 
University of California 
Berkeley 4, California 

Dear Professor Seaborg: 

July 14, 

,.. ..... _. 
{. \' '.,--

rNot~~li1LL7J?_~J"~-2 .. 1 
Actlon ___ , 

~ ReCd' J,UL 2219~;-; 
194 Ans. __ 

I File. ~ ;" C ----. I 
. --I 

The Atomic Energy Commission has before it a question 
of great importance and difficulty on which it would like to 
have the advice of the General Advisory Committee. The purpo~e 
of this letter is to present the question for consideration by 
the individual members of the Committee prior to the Committee's 
next meeting in Washington on July 28, when joint consideration 
can be given it., 

As the members of the Committee no doubt know, Section 
12(a) (4) of the Atomic Energy Act provides that the Co~~ission 
shall appoint its employees and fix their compensation in 
accordance with the civil service laws "except that to the ex
tent the Commission deems such action necessary to the discharge 
of its responsibilities, personnel may be emploKed and their 
compensation fixed without regard to such laws.' The Commission 
is now considering the question: "'.'lhat exceptions from the civil 
service laws are necessary to the discharge of the Commission's 
responsibilities for the efficient administration of the atomic 
energy program?" 

In asking the Committee's advice upon this question, 
the CO~"!lission does not wish to impose upon you the task of 
becoming civil service or personnel experts. We seek rather yOUI' 
judgment as scientists and as men of administrative experience 
who are very familiar with our operations.' 1,':e recognize also 
that some of the members have observed the federal civil service 
system in operation and have made some appraisal of its effective
ness, while others may have some impression of its \'I'orkability 
through direct or indirect experience with other governmental 
activity. 

The Commission has already established some major 
premises in considering this ~uestion which will perhaps help 
provide a frame of reference for the members of the Committee. 
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The first of these premises is that the Commission fully 
endorses the major objectives of the civil service lawsj 
namely, that employees shall be selected and advanced on the 
sole basis of merit, that personnel policies shall be object
ively stated and administered without favoritism or caprice, 
that employee rie;hts (including preference for veterans) shall 
be scrupulously recognized. The question, therefore, is not 
about objectives but about the adequacy of civil service methods 
to accomplish these objectives in a m~~ner which assis~s the 
Commission in the performance of its responsibilities for the 
atomic energy program. 

The second premise is that the Commission's.responsi
bility for its program and its unique problems will make necessary 
some exceptions from the civil service laws and regulations. The 
question still to be decided is how wide t~le exceptions shall be 
to provide the Commission with a personnel program which will 
insure the selection and retention of a staff equal to the dem~~ds 
of the atomic energy program. The third premise is that our 
personnel policies must serve and assist our whole pro5rrun of 
administration, not only in our own staff operations hut also in 
our relationships with contractors and in our management of the 
atomic energy towns of Oak Ridge, Los Alamos, and Hanford. 

The general question of the Commission's future 
relationship with the civil service system can perhaps best be 
considered in terms of some specific applications of civil 
service rules to agencies within the system. 

1. Recruitment and Selection from Civil Service Registers. 
On May 1, 1947, new civil service rules were issues which 
supersede the relatively flexible war-time procedures. Under 
these new rules, appointments to all classified positions 
(including positions held by the Vlar-ti~ne employees without 
civil service status who are subject to displacement) must 
be made from civil service registers. The Civil Service 
Commission or an a~ency committee under thA supervision of 
the Civil Service Commission establishes such a register 
by the procedure of announcing an examination, receiving 
applications from all candidates who meet the specified 
qualifications, dete~linins a numerical score for each 
candidate's trainin~ and experience by exrunininf, his 
application, and establishinr from such numerical scores 
a ranked register. The civil service examining procedure 
emphasizes quantity rather than quality of training and 
experience. Selections from ranked registers must be made 
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in accordance with the "rule of three" which linits the 
agency's or supervisor's choice to the top three available 
eli8ibl~ on a register. 

2. Classification and Compensation. Compensation rates 
under the civil service system are determined bv classifying 
positions in salary grades in terms of organizational status 
and level of difficulty and responsibility. Scarcity of 
qualified candidates in particular fields, the professional 
potential of individual employees, and competitive salaries 
offered by other employers are not recognized factors. The 
duties of a position, as recorded in an official job descriptioD 
is the sole factor in grading the position. The main objective 
of the classification procedure is to insure equity (ordi
narily seen as uniformity) among federal salaries. 

3. Advancement and Recognition. For advancement to a 
higher salary grade an employee must meet qualifications 
requirements established and administered by the Civil 
Service Commission. These requirements are quantitative 
rather than qualitative, and are in terms of length of 
service in the next lower grade. The mini11um time require
ment increases for the higher grades to as much as two years. 
Salary increases within the grade are given periodically 
(each 18 months for employees in higher grade positions) 
and are limited to one salary step of about ~250.00. An 
additional increase of one step may be given for superior 
accorr.plishment, subject to special justification and review 
based on procedures approved by the Civil Service CO~jission. 

4. Efficiency Ratings. Under the civil service system 
every employee in the classified service must be "rated" 
annually on a uniform service ratin~ form and under regula
tions prescribed by the Civil Service Commission. The form 
consists of 31 elements, ran~in8.from such seneral personal 
traits as "industry" to such supervisory eleMents as 
"ability to make decisions." The practice is to establish 
a pattern of elem~nts for each class of pos~tions and to 
rate each employee on ench elc:-nent. in the pattern as "out
star.din!;," "adequate," or "weak." These ratinfTs are then 
trans lated, by mathematical formula, int 0 an over-all 
adjective rnting of the employee on a five-step scale -
"Excellent," "Very Good," "Good," "Fair," "Unsatisfactory_" 
The ratings are a factor in promotion, salary increases 
and ret8ntion of employeen. 
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5. Reduction in Force. When staff of an ap;ency is reduced 
in size, the civil service rules require that employees who 
occupy interchangeable positions be laid off in terms of 
their numerical scores on a retention register. Such a 
register is constructed by first placing eac~ employee in a 
preference category, the highest being a veteran with civil 
service status and the lowest a non-veteran employee without 
status; scores are then assigned in relation to seniority, 
with minor weight given to the latest efficiency rating. 

The Commission would like to have your judgment about 
the applicability of the above practices based on your knowledge 
of AEC problems and your familiarity with AEC working conditions 
and staff requirements. There are, of course, other aspects of 
civil service management o~ which the Co~ittee may ~lsh to 
express its judg.ment. It is invited to do so. The above aspects 
were chosen because they are both illustrative and of central' 
significance. 

The Committee, being composed of members \'1hose great 
interest has been in science, may at first feel inclined to 
confine its judgments to the problems of scientific personnel. 
The Com:nission ur~es you to include in your considerations, 
however, the problem as it relat~s to all personnel, especially 
to those administrators and staff groups who create the environ
ment in which the scientists do their work. 

It would be difficult to overstate the importance "'hlch 
the Commission attaches to this problem. \~!e are convinced that 
the inescapable responsibilities of the Commis~ion require that 
we be staffed with persons of the greatest competence, JllE1.l!sgerial 
skill, and motivation. The method of contracting for rese8rch 
and production operations does not in any way diminish our 
responsibili ty. Obvious l~r techni cal and manar,erial skills of the 
highest order are needed in the employ of both the contrHctors and 
the Atomic Energ'J Commission. We are concerned about our needs 
for scarce personnel hif,hly valued by other employers and reco~nize 
the necessity of positive steps to make AEC e:;"ployment increasingly 
attractive to those of the highest talents. 

r:e l"lok forward to your conr~ents at the ',;!ashinf;ton 
meetinp. and shall value your considerec judgment on this ~hole 
mntter~ 
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Wednesday, July 23. 1947 

I mailed to Professor M. C. Sneed "The Actinide Series" for 
inclusion in his Comprehensive Inorganic Chemistry. I then wrote to Joe 
Katz to send him a copy of the Sneed chapter. In addition, I mailed a 
corrected copy of Chapter 1, the introductory chapter, (Volume 14A, PPR) 
to Joe and told him that I shall revise Chapter 2 on the radioactive--
isotopes of plutonium as soon as I receive a report copy from him; 
however, I shall wait to revise Chapters 21 and 22 on the nuclear and 
chemical properties of the transplutonium elements because the current 
work is so applicable. I reminded Joe that papers 22.1 ("The New Element 
Americium") and 22.2 ("The New Element Curium") of Volume 14B will· be 
revised to fnclude the work of the next few weeks. Helene Voyer, I said, 
will soon begin checking references on the next chapter. 

Thursday. July 24, 1947 

Again, much of my day was spent on my writing projects. I prepared 
an outline for a rather popular article to be called "The New Synthetic 
Elements" for the journal, Technical America. This is something that I 
promised the editor, Beryl Gilman, in April that I would do, but I 
haven't had time to even think about it before today. 

Friday, July 25. 1947 

I took care of some administrative matters and then worked for a 
while on some revisions to the PPR papers. Later I looked in on the 
research going on in the labs. 

Saturday, July 26. 1947 

I spent the morning at the lab, looking in on the men and their 
experiments, particularly the work on the fractions from the Hanford 
americium bombardment. 

In the mail today 1 received a notice that Rayburn W. Dunn has been 
hired, effective July 1, to work under Huffman's direction in Donner 
Laboratory. 

Later I went to San Francisco, took a limousine to the airport, and 
caught United Airlines Flight 610. In Chicago we were transferred from 
our DC-6 to a DC-4 plane, which delayed our arrival time in Washington. 

Sunday, July 21, 19~7 

I arrived in Washington about noon and took a limousine from the 
airport to the Statler Hotel, where I checked in. 

Later I met Jim Crowe and Bob Gould of the American Chemical Society 
and had dinner with them. 

Monday. July 28. 1947 

In Washington. I took a taxi from the Hotel Statler to the GAC 
meeting. Robert Oppenheimer convened this session at 9:10 a.m. with all 
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members present except Enrico Fermi and Hood Worthington. John Manley, 
Anthony Tomei, and LaPlante (a security man) were also present. 
Oppenheimer said the only topic the AEC put on the agenda was the matter 
about personnel policies (letter from Lilienthal of July 14). 
Oppenheimer suggested that we might also discuss the weapons test 
program, the complex of security questions, and the question of balance 
of non-programmatic research. At 9:30 a.m. the GAC was joined by David 
Lilienthal, Lewis Strauss, William Waymack, Carroll Wilson, Lyle Bels1ey, 
Fletcher Waller, and Richard Niehoff. Wilson began by pointing out the 
difficulty of obtaining key personnel, informing us that W. E. Kelley has 
been made Area Manager of New York Directed Operations, Carroll Tyler of 
Los Alamos Directed Operations, and J. C. Franklin of Oak Ridge Directed 
Operations, but that other important positions remain unfi11ed--Area 
Manager for Hanford and an AEC Director of Information. Most of the 
meeting was taken up with the matters of Information and Personnel, with 
Oppenheimer expressing the view that the AEC should make a public 
statement giving "a realistic evaluation of atomic power," and we agreed 
that a statement would be drafted for discussion with the Commission. 
Waller outlined some problems about defining a personnel policy, and 
Lilienthal asked whether the special circumstances of the AEC operations 
are such as to require a tailor-made personnel administration. The 
Commissioners and staff left at about 10:35 a.m. 

In the continuation of our meeting, we talked about the membership of 
the Reactor and Hazard Committee, whose appointments we recommended at 
our last meeting. Since two of the suggested members refused the 
appointm~nt, we added the following as possibilities; Joseph W. Kennedy 
(Washington University), Hood Worthington (du Pont Company), John C. 
Warner (Carnegie Institute), John R. Ruhoff (Ma1linckrodt Chemical Co.), 
and Roger Williams (du Pont Company). We then talked about future tests 
of atomic weapons in the light of the decision to establish a proving 
ground in the Pacific area. Oppenheimer stated that he feels, in 
addition to proof testing present stockpile weapons, it is time to make 
plans for more complicated tests to give more detailed information on the 
behavior of present and future weapons and to obtain data essential for 
the design of thermonuclear weapons. Over the lunch hour we continued 
talking about the nature and content of the statement on atomic power 
that we are to prepare. 

At 2 p.m. we were joined by Lilienthal, Sumner Pike, Waymack, 
Strauss, Wilson, James McCormack, and James Russell in order to discuss 
the Los Alamos problems. The discussion revolved around the secrecy 
aspects--or even top secret aspects--of the weapons test program and the 
effect that this, and other considerations, has on the lack of enthusiasm 
at Los Alamos for a test program. The people there are disturbed by the 
lack of any definite news on the test program. The need for long-range 
planning in the matter of tests was emphasized. 

We returned to Executive Session at 2:55 p.m. and continued talking 
about the draft of our statement on the feasibility of atomic power. 
After a number of suggestions, Oppenheimer agreed to redraft the 
statement for presentation to the Commission at tomorrow morning's 
sessions. 

Starting at 4 p.m., the GAC again met with members of the Military 
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Liaison Committee. Lieutenant General Louis H. Brereton served as 
chairman for this meeting, which was also attended by Rear Admiral 
Thorvald A. Solberg, Rear Admiral Ralph A. Ofstie, Major General L. R. 
Groves, Colonel John H. Hinds, Lieutenant Colonel R. R. Ploger, and 
Commander F. L. Ashworth. Brereton asked about the GAC's recommendation 
concerning the application of the "de minimis" principle to weapons; 
Conant replied that this is to discourage great effort towards a small 
increase in the yield of weapons, and Oppenheimer remarked that it does 
not relate to reliability but to performance. Brereton then asked for an 
evaluation of the Redox Process and its effect on plutonium production; I 
replied with an estimate of the elongated time scale for installation. I 
said I see no difficulty if personnel can be procured. G~ves suggested 
that the MLC might meet with Worthington and me for additional discussion 
of this process. Brereton then asked about the production of polonium 
for initiators, and Oppenheimer replied that investigations are under way 
of possible substitute materials. The next question concerned our 
recommendation against further consideration of a penetrating weapon, to 
which Oppenheimer and Conant responded that the absence of any evidence 
for the need of such a weapon suggests a low priority for it. Groves 
asked why more than one weapon assembly needed to be exploded considering 
the great concern over expenditure of fissionable material. 
Oppenheimer's response was that there are two real needs: (1) to make 
good use of existing material ratios in the stockpiling of weapons and 
(2) to assure a proven stockpile. Before adjourning at 5 p.m., we also 
discussed the question of reducing the weight of the present weapons. 

Then, for the next hour and a half (until 6:30 p.m.), we worked on 
Oppenheimer's preliminary draft of our statement on atomic power. After 
dinner, we reconvened in Executive Session at 8:20 p.m. and again worked 
on our statement on atomic power. We also talked about our 
recommendations concerning classified areas and declassified subjects, 
plus the problem of Clinton Laboratories. We concluded that we shall 
express no opinion on the matter of the takeover of the management of 
Clinton Laboratories by the University of Chicago. This session 
concluded at 10:20 p.m. 

Tuesday, July 29, 1947 

In Washington. I again took a cab to the AEC Building for the 9:10 
a.m. session. The letter of the General Advisory Committee on Personnel 
Policy follows: 
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Letter of the General Advisory Committee 
on 

Personnel Policy 

July 29, 1947 

The members of the GAC have considered individually and 
together the questions raised in Mr. Lilienthal's letter of 
July 14 concerning the adaptability of the Civil Service to the 
Commission's personnel problems. 

Without pretending competence to advise the Commission on 
the administrative problems arising from operating under Civil 
Service or setting up separate personnel arrangements, the GAC 
does recognize very clearly the novel if not unique features of 
the AEC personnel problems. We also believe that an adequate and 
satisfactory system of handling these problems is basic to the 
success of the uhole AEC program. Never before, we think, has a 
Government agency been assigned a taSk so full of technical and 
administrative complexities, and at the same time fraught with so 
many possibilities of both beneficial and disastrous effects on 
the national welfare. 

The tasks of the Commission cannot be accomplished simply 
by having a certain number of people. They can be carried on 
at all only if they attract some of the greatest minds and finest 
talents in the country and they must be chosen to work together 
as a team. Even the nature of some of the taSks cannot be 
specified or foreseen. Th~ number of qualified and experienced 
men and women in this field is extremely lirdted in the face of 
a tremendous derr.and for their services. 

Consequently, we believe that at this stage it v!ould be dis
astrous for the AEC to attempt to freeze personnel policies and 
procedures into any pre-existing pattern. The maximum of flexi
bility must be retained in selection, assignment, promotion, and 
transfer of personnel. No rigid system of scores, examinations, 
efficiency ratings can possibly be depended on to select the proper 
combination of competence, cA~erience, responsibility, personal 
integrity, Clnc. loyalty v!hich will be required for most of the 
Commission's key positions. 

~e therefore recommend that the AEC establish its own set 
of broad and flexible personnel policies and that these be 
follol7ed until such time as experience shoVls that the se can be 
made more specific and more definite. EventuF-Ily jobs may be 
more definitely describable, qualifications and ratings more 
clearly codified, and then it can be determined rrhether Civil 
Service procedures c~n be adapted to AEC usc. 
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Finally we must point out that we know that many of our 
scientific colleagues are unuilling to accept, undor present 
conditions, Civil Service appointments. lihether they are right 
or urong in this the fact remains that their services arc essen
tial to the Commission's program and ways must be found to attract 
them into ABC positions. The sarne is true of many non-scientists. 
In any case a mixed set of personnel policies in any particular 
agency ~ill hardly be conducive to the attainment of that extremely 
high state of personal morale required to carryon so difficult a 
job. 

For the Committee 

J. R. Oppenheimer, Chairman 
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At this session all the members of our committee were present as well 
as Waymack, Wilson, Walter J. Williams, Fisk, Colonel Kenneth E. Fields, 
Ralph Johnson, Belsley, and Spofford English. The meeting began with 
Fisk talking about the situation at Clinton Laboratories. He traced the 
history of the attempts to find a suitable contractor for Clinton, 

. leading up to the present negotiations with the University of Chicago, 
which appear to be acceptable to both parties. I expressed some 
dissatisfaction with the present situation because of the impact it will 
have on the future problems of the plutonium separation process, which 
will require a closer collaboration among all parties than seems to be 
forthcoming from the present situation. Johnson led a discussion of the 
problems of the distribution of efforts in research in basic nuclear 
science in the Division of Research. He summarized the talks that have 
been held with the Office of Naval Research about their proposal to the 
Commission to support the completion of high energy accelerators. He 
raised the question of whether a large-scale support of accelerators was 
appropriate to the interest of the AEC, compared with the need for 
efforts in metallurgical and chemical research. English then summarized 
the situation about the distribution of tritium to research workers; we 
agreed this should be done with the proviso that the scale of production 
of this isotope should not be indicated. 

Oppenheimer brought up the question of our draft statement on atomic 
power, and we agreed to transmit it to the Commissioners for their 
comments at our joint meeting. The statement read: 

In the course of our duties as advisors to the Atomic Energy 
Commission we have re-examined the situation as it appears today with 
regard to the generation of atomic power for industrial uses. It may 
be that this situation is not fully understood by our scientific 
colleagues and the public; and it therefore seems desirable to give a 
brief account of it. We are aware that in this field as in other new 
fields discoveries and inventions may make our present views 
obsolete--indeed,this is likely. Nevertheless, it is desirable that 
what is foreseeable on the basis of present knowledge be 
distinguished from hopes which are necessarily vague as to future 
changes in that picture. 

It does not appear hopeful to use natural uranium directly as an 
adequate source of fuel for atomic power. The reactivity of systems 
based on natural uranium is low; even the fraction of U235 which can 
be consumed without replenishing the fuel is small. Because of this 
the raw material requirements, if such reactors are to play an 
important role in power economy, are economically prohibitive. It is 
true that one could re-enrich this natural fuel, but the power 
expenditure involved in such isotope separation by any present 
methods makes this likewise prohibitive. 

For these reasons the hopeful approach for the future lies in the 
development of reactors which (a) generate power at high temperature, . 
and (b) create more fuel from U238 or thorium than they consume. 
Although both of these requirements appear to be capable of being met 
in principle, neither has so far been realized in fact. An intensive 
development program will be required to achieve these ends. No one 
can estimate how long this program will take, but it appears to be 
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reasonable to us to anticipate a period of about 10 years before the 
series of very difficult metallurgical, engineering, and chemical 
problems can be solved. 

Even when reactors can be designed and built along these lines it 
must be anticipated that the fractional increase of nuclear fuel per 
year will be quite small. It can be increased by increasing the 
specific power of the reactors (that is the rate of energy generation 
per unit of nuclear fuel invested), by maintaining a good neutron 
economy, and by a good system of chemical techniques to prevent the 
loss of material when it is removed and reprocessed. This chemical 
requirement again demands both a long time between reprocessings, and 
high standards of chemical operation to reduce losses in an operation 
which will of necessity involve much recycling of material. These 
many problems, all 9f which involve their own difficulties~ must be 
solved together if a reasonable economy of nuclear fuel is to 
beachieved. To date none of them has been solved at all. 

When and if these problems are solved, the generation of industrial 
power may indeed become profitable, but it will still be on a small 
scale. Even according to the most optimistic estimates the rate of 
accumulation of nuclear fuel by regeneration will be slow. Thus even 
if ~he years of development are also used to accumulate a substantial 
initial stockpile of nuclear fuel, and even if favorable technical 
answers appear for the designs of these reactors, decades will elapse 
before stocks of nuclear fuel can have accumulated which will 
supplement in a significant way the present power resources of the 
industrial nations of the world. 

Other items discussed ~t this session were the plans to increase the 
production of initiators through the use of the new facility at Dayton, 
which will be in operation by about June 1948, and the situation at 
Hanford: two replacement piles, the enlargement of the town, the water 
treatment plant, the Redox installation, and additional school 
facilities. There was a brief amplification of the Redox program before 
we adjourned at 12:45 p.m. 

We then reconvened at 2:15 p.m. with all members of the GAC present, 
as well as Manley. We discussed further the nuclear weapons test 
program, agreeing that one of the main items to be included should be 
thermonuclear experiments designed to test the existence of a 
thermonuclear reaction by observation of the effects produced. Another 
conclusion was that we do not feel that this is the time to inject the 
development of the decrease in size of the weapon into the Los Alamos 
program because of the difficulties involved. 

At 3:30 p.m. we were joined by Lilienthal, Waymack, Strauss, Pike, 
Wilson, Fisk, McCormack, Williams, and Belsley, as well as General 
Brereton and Admiral Parsons. Oppenheimer summarized our opinions about 
nuclear weapons tests, the problems with reactor development, the civil 
service question, the pattern of research distribution, and our statement 
about atomic power. The following discussion was concerned primarily 
with our statement on atomic power, which Strauss felt was very strong 
and so pessimistic that it will adversely affect the ability of the 
Commission to operate, for example, in regard to the us~ of public 
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funds. Waymack said the statement will be meaningless to the general 
public and will not result in a gain of education toward the 
understanding of atomic energy problems. Pike remarked that this means 
the Commission is on trial and to say now that atomic power is very far 
distant means that we now have, in atomic energy, only a military tool. 
Lilienthal said the last paragraph holds no hope for peaceful uses of 
atomic energy. Strauss suggested that it would be prudent to consider 
the statement in the interval between now and the next meeting of the 
GAC; we agreed to this suggestion. Finally, Fisk said that he thinks the 
real shock comes from the implied situation about the non-existence of 
adequate raw materials for real commercial exploitation of atomic energy 
unless fuel can be obtained through breeding and utilization of fuels 
other than U23S. The joint meeting ended at 5 p.m.; we went into 
Executive Session at 5:10,p.m. for a further discussion of our statement, 
considering the implications and the factual basis of the draft. We 
agreed that Oppenheimer will prepare a new draft incorporating some of 
the suggestions and changes. The meeting 'was adjourned at 6:20 p.m., and 
I went to the airport to catch a flight home. 

(A copy of Oppenheimer's July 29 report to Lilienthal on this Fifth 
Meeting of the,GAC follows.) 

Wednesday, July 30, 1947 

I arrived back in San Francisco about 1:30 this morning and took the 
limousine to downtown San Francisco, where I got a ride to Berkeley. 

At home Helen reported that she is feeling well and that young Pete 
is doing fine: I found a notice from Robert Underhill that my salary for 
the year ending June 30, 1948, has been fixed at $8,100.00. 

When I went to the laboratory, I noted a letter from W. P. True, who 
thanked me for my permission to reprint my Harrison Howe Lecture, 
"Plutonium and Other Transuranium Elements," in the 1947 Smithsonian 
Report. True said that I will receive proof later in the year. 

A letter was also awaiting me from John F. Flagg (General Electric, 
Schenectady), thanking me for my suggestions for a co-author for his 
monograph. Flagg said he plans to contact Dr. Hume, but that he 
considers David Grahame, whom he knows, as a good second choice. 

The following telegram was received from Norris Bradbury at Los 
Alamos: 

WOULD APPRECIATE YOUR CONFIRMATION OF THE FOLLOWING: WE HAVE HEARD 
UNSUBSTANTIATED REPORT THAT EASTMAN KODAK CO FURNISHED YOU, WITH THE 
AID OF LT COL FRIEDELL, SOME SUPPOSEDLY RADIOACTIVE STRAWBOARD OR 
STRAW WHICH MIGHT THEN HAVE BEEN SUBJECTED TO ANALYSIS BY YOU. THIS 
OFFICE IS DESIROUS OF OBTAINING COPY OF YOUR FINDINGS IF DOUBT EXISTS 
AND IF THE ANALYSIS DID TAKE PLACE. IT WAS RUMORED THAT EASTMAN 
KODAK FURNISHED THIS AFTER THE TEST AT ALAMOGORDO. 

I signed a memorandum to George Everson, requesting that he place 
Thomas Hicks on the payroll full time as of July 28. t explained that 
Hicks~ a chemical engineer, has been working under Dr. T. Vermeulen on a 
half-time basis on the Chemistry Group payroll. 
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July 1947 If'""" .' SECRETARIAT I I···· ' .. :" .. -----1 

!lr. David E. Lilienthal, Chairman 
U. S • Atomic EnErgy C or.llniss ion 
~ashi~ton 25, D. C. 

Dear ~Jr. Lilienthal: 

I n!·~:_,I~J_1-.. . -,p,--" ----- I 
1 1"Cl(~ .. ,. ,. A c.., ... " ...... -'=='~ 

The Fifth ~~~eet1ng of the Generarldvisory COllUllittee was 
held in ~lashington on July 28 and 29, 1947. T':IO :nembers of 
the Committee, Dr. Fermi and Mr. :iorthington, were unable to 
attend. 

rhis report on our considerations can be brief since n:s.ny 
of them we had occasion to discuss with the Atomic Energy 
Commission during the course of the meetings. 

I. A. In the report of our Third !.:eeting we reco~ended 
on advice of the Director at Los Alamos that the 

[!mount of active material in ~~ units be frozen 
nCltlfn It aPFears that Qore recent 

stud1e!IJ\i~"t~amos suggest that it is both 
prori hble and safe to DELETED 

DELETED ',:e do- not wist our earlier recol!I-
mendation ·to be construed as opposing this procedure; 
on the contrary, we recommend that it be exPlored~ 

B. :'/e have discussed briefly Some cons.id~ations bear
ing on the forthcomi:lg test ~rogre.m. 'tie concur 
entirely with the plans which n'ould e of the 
forthcoming tests a materials Eroof, without 
elaborate instrumentation, and devoted prilr.arUy 
to establishing the performance of stock~ile 
items. ~Ve very much hope th.at the 71eapons can 
be tested in the order of decreasing novelt1h that 
13, ".'Ie should r,!£o::l:nend th.s.t t!ie nr:1 rTtu . 
25 weapon be tested jf~t and the co~f.o~h'e! . 
levitated :':eapon second; Should perfonnance of 
these two be satisfactory, they should constitute 
the basis for our stockpile; and no ~urther tests 
at that time need then be undertaken. Clearly, 
provision should be made for holdln~ thertests 

CLJ."'qrI"'O:-IO:' CJ.Lr-lli~T.ft- .in the event of unsatisfactory perfor:".ance on 
~~ ... ! ! s ... .;:.:.:r i\ •• 4.Jti;:;l!.~ el'ther of tte first two. 

E~ AUT~Of;I:l';;' o~tJ g ~, OC~ pO{;' 
B.,~ _I;,,~ ':'-~/.J.""'~"+-J--=-----_ 

{,;;1/. 
7);,1 -
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lir. David I.. LUienthal :l9 July 1947 

II. A. 

We refard it as quitE- likely that future 
development at Los Alamos will make possible the 
design of far more effective weapons. j'ie also 
think it likely that tests giviD[ more informa
tion about the detailed perforoance of atomic 
explosives will be required for guidance in 
future weapon developnent. Gie should therefore 
suggest that plans be now undertaken for instru1',ent- V
ine more far-reaching, more det~iled tests and tests 
of more radical wE-apons perhaps two years from now.~ 
To this. end it would seem desirable to establish ~ 
permanent test section of the Los Alamos laboratory, 
and to start preJ:8rations for the instrwnentation 
of the second series of tests, more or less con-
currentlv with the execution of the first series. 
As exampies of desirable instrument~tion whose 
feasibility seems assured, we would mention the 
measurement of multi~lication rate, of initiation 
time, and of very fast neutron intensity. TIe hope 
that the testing and study of atomic explosives 
will become an integral and stimulatiJl€ part in 
the ~ork of the Los Alamos laboratory. 

We note that troo men sUbgested by us for the 
Committee on the hazards of reactors have not been 
williD( to serve. Vie should like to add a few 
names in the field of che:nistry and chemical 
engineering: 

Dr. J .~;. Kennedy, lIashiD£ton University 
Mr. Hood i;orthi~on, Duront Comp!.ny . 
Dr. J. C. tarner, Carnegie Institute 
Dr. John R. Ruboff, w'allinckrodt 

Chemical Com~' 
;.!r. Roger \'\illiams, DuPont C om~n;y eLVES 

DOEARt.:h . 
We hope that from these and our first sUigestions 
an adequate co~ittee can be selected. 

B.lie should like toriecor.unend that the Commission ~. 
appoint~ }:6nel to assist its Research Division 
by studyin[ th~ proble~s of su~port of unclassified 
baSic nuclear scienc~ Sp£cifically, r.e should 
SUE£est that this panel examinE. the current activities 
of the Com:nission, the requests made of it for support 
and grants-in-aid, and the associated activities of 
the Office of Naval Research, on the basis of specific 
budgetary allocation. We beliEve that after this has 
been done it will be possible to fix a budget fo~ the 
support of this work more reasonably th&.n can at 
present be the case. The GE:neral Advisory COlll!llittee 
would be gl~d to reco~~end possible members for this 
panel. 
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III. 

c. []e should like to recom.'nend that the difficult, 
but in OUT opinion, pressin€ questions of the 
establishment of non-secret fields of study, 
and, if possible, non-secret areas of work, 
within certain of the Commission's laboratories 
be explored with the ls.boratory directors durin[ 
the forthco~~ meeting of these directors on 
AUbUSt l8th.:.JAs we previously said, we regard 
the establishment' of such non-secret areas not 
merely as an aid to the furtherance,. of thE:' work, 
but as a positiVE improvement in security. 

ne hav~ studied Mr. Lilienthal's letter on the 
L!PFlicability of ~he Civil Service syste:n to the 

personnel of the AlX:. Our views on this matter 
necessarily reflect no technical competence in . 
personnel problems. }~evertheless, we were quite 
unanimouE in recognizitl[ the serious and perhaps 
fatal hindrance which conformity nth the Civil 
se .. rvice pr~dure might make for the work of the 
COmmission.,:...J'";e attach a letter which We mv€ 
written iIi answer. DOE ARCHIVES 

IV. As we have reported at earlier meetings, WE have 
been much concerned that the expectations of ma~ 
of our colleagues and the public generally with 
regard to atomic power would not in any way corres
J'Ond to a reasonable evaluation of future prospects. 
Tilr.e bas or.J.y convinced us of the seriousness of 
this situation. ~e see countless illustrations, 
ma~' of which we had occasion to discuss with you, 
where misapprehension on this matter comFlicates 
and perhaps embitters thE :-els.t1ons of the Commission 
with JlE.ny other agencies with whom it must de~l, and 
witr. industlJ and the J.-llblic. roe have therefore 
attempted to draft a rouch ste.tement of our Oh!l 

views in this matter, revealing as little of classified 
information as possible atxl conform:in€ as scrupulously 
as possiHe to whE.t we knOY; of th facts. Y;e should 
Ircpose ttr,t tUs draft be discussed with competent 
workErs within th£ Au: in order to establish v;hether 
OUT view.; in th DlE:.tter correst-ond to thOSE geners.lly 
l:;eld, and in order to explore "hether we have omitted 
any hopeful. possibilities. Should it emerge that 
th~ situation really dOES confor~. tc our evaluation 
of it, WE: would See ma.ny advantages in rdeasin£; a 
carefully edited draft statement along the lines of 
tUs prel1m.inl:.ry one wh j ch we append. roe should 
wish to do this only insofar as it conduced to thE 
health of the Commission and only in sucr. a way as 
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v. 

.,.:t..,o be hdp1'u.l. to thE' Commission. In aI\)' case, 
. l!~ believe that it is essential to prepar~ a 

sound evaluation of thE J-l'ospects of power, and 
to attempt to Jllb.ke this evaluation generally 
aval1E.ble.:.J 

At thE request of the Military Liaison Committee, 
and with the conCUrrEnCE: of the Co~ission, the 
GAC met briefly with the ioU and discussed certain 
questions of th~ir raisint. In general, no con
siderations beyond tt.os£. wt.1ch "Fit hav£. already 
communicated to thE Co~ssion were developed 
durin[ this meetin(. Yie were asked to five the 
reasons for some of our·reco~endations on weapon 
development, on the operation of reactors at 
Hanford, the prospects for Redox, and Qn the 
possibili~ of obtainin& polonium from natural 
sources. l..Yi! discussed briefly the proper nature 
of the forthcomin€ tests, am the advantages, 
from the point of view of usint Services, in 
reducing the weight of the J-resent weapon. In 
subsequent discussion, the Advisory Committee 
agreed that altho~h a substantial reduction in 
weight - at some unY~own sacrifice in yield -
could doubtless be achieved ~ a major develop
ment prot;raJII, and althoUfh this would undoubtecUy 
be of very great iI!lpN"tance to the Services, the 
injection of this probleo into the Los·Ala~os 
pro£Tarn at the present tiDe would hs.ve highly 
adverse effects on the Tlork of the laboratory.:J 

Many matter~ were touched on in this meetint of the Advisory 
Committee to which we sr~ll have to return at future meetings. 
Vie hope that ultim::.tdy we shall be able to (ive useful advice 
to the Commission. DOE ARCHIVES 
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I also wrote a note to Robert Gould (C & E News) to send him a copy 
of the fission paper and a copy of the 4n + 1 'paper for his use. 

This afternoon Helen had an appointment with Dr. Lois Wilson, who 
confirmed He1en ' s diagnosis that she is doing well (and feeling fine). 

Thursday, July 31, 1947 

The following were in attendance at our group meeting this morning: 
Asprey, Ballou (who has just arrived from Chicago to spend a postdoctoral 
year here), Covey, Cudaback, Eyring, Ghiorso, H. Hicks, Huffman, La 
Chape11e, Lilly, Lindner, Magnusson, McCullough, Miller, Moore, Morgan, 
Newton, Perlman, Seaborg, Stewart, Street, Werner,and Westrum. Werner 
spoke first and gave an extensive report on the processing of the curium 
fraction of the latest neutron bombardment of Am241 in the Hanford pile. 
He accounted for 88.85% of the curium. I commented that since Cm242 has 
about the same number of x-rays per alpha particle as Am 241 , then per 
unit weight it will have about 1,000 times as many x-rays as americiu~ and it 
will be difficult to do crystal structure work with x-rays. There was 
then a discussion about how to make the x-ray diffraction analysis. 

Morgan talked about the preliminary results obtained with Street on 
the counting of a purified americium sample (by ion exchange and 
fluosilicate cycles) from the latest Hanford americium bombardment (51NB) 
compared with data from the five-month bombardment (51NA) and an Am241 
standard. They have determined the relative amounts of Cm242 formed with 
the hope of determining its loss due to n,Y and fission reactions. I 
said the calculations look like an n,y cross section for Cm 242 of 
some thousands of barns. Morgan then discussed the cross section for 
destruction of Am242 by fission, comparing 51NB with 51NA. If the cross 
section for fission is as high as 5,000 barns, as the data indicate, then 
the cross section for formation from Am241 might be as low as 50 
barns, and corresponding half-lives for the long-lived Am242 isomer are 
60 years for beta decay (as determined from the amount of Cm242 daughter) 
and for alpha decay 3 x 104 years (as determined from the amount of 
Np238 daughter). More fission measurements on .the recent samples are 
needed to clarify the data. I said that, if Cm242 has a capture cross 
section of some thousands of barns, more than 10% should have transmuted 
to Cm243; but since the half-life of Cm243 should be 100 times longer 
than that of Cm242 , Cm243 will be difficult to observe. 

Lindner presented data on relative yields of some isotopes from his 
200 Mev deuteron bombardments of Sb121 ,123. The results are on an atom 
basis, and 1n 111 (2.4 d K) was taken as 1.0. 
7 

Relative yield Possibly Produced by 

491nl13 48 d 1. T. ,rr 2. d,ap4n or d,ap6n 

4"8Cd109 330 d K 0.2 .d,2a6n or d,2a8n 

Cd 11S 2.5 d B- 0.05 - 0.10 d,2a or d,2a2n 

41 Agl12. 3.2 h B- 0.1 d,2ap2n or d,2ap4n 

-298-



Ag~06 8.2 d K, e-,y 1.0 d,2ap8n or d,2apl0n 

46Pd~~2 21 h 13- 0.00006 d,2a2pn or d,2a2p3n 
or d,3an 

Pd~~~ 26 m 13- 0.002 d,3a or d,3a2n 

Pd~o9 -13 h 13- 0.007 d,3a2n or d,3a4n 

45Ru~05 4.6 h 13- 0.006 d,3apSn or d,3ap7n 

Lindner said the relative yields from helium ion bombardments are about 
the same as those from deuteron bombardment yields. 

Eyring discussed the calibrations of the microca10rimeter. Chemical 
calibrations were made by dissolving plutonium metal in 1.S M HCl at 
2SoC; the results on four samples ranged from -149.2 to -149.0 kcal/mole, 
but the result by Westrum and Robinson in Chicago was -141.0 kcal/mo1e 
for dissolution in 6 M HCl at 2SoC, which gives -141.8 kcal/mole at 1.S M 
HC1. They made a run with 2.2 mg neptunium metal yesterday. 

* * * * * 
Later -I stopped in and talked with Wendell Latimer about the 

statement the GAC has prepared to counteract the misconception that 
atomic power was "just around the corner." Latimer agreed wholeheartedly 
that such a statement was needed. 

In my hill office I checked with some of the men, called Chicago, and 
then sent the following to Norris Bradbury in response to yesterday's 
wire: 

CAN'T REMEMBER ANY ANALYSIS OF THE TYPE MENTIONED IN YOUR JULY 30 
MESSAGE. HAVE CHECKED WITH MEN HERE AND CHICAGO AND FIND NO SUCH 
RECOLLECTION. JULIAN WEBB OF EASTMAN KODAK COMPANY, ROCHESTER, NEW 
YORK, HAS GENERAL KNOWLEDGE OF THIS MATTER. I HAD HEARD THAT SUCH 
MATERIAL WAS FOUND IN NEIGHBORHOOD OF SOME RIVER LIKE THE WABASH AND 
HAVE HEARD RUMOR IT WAS DUE TO PURDUE CYCLOTRON. 

Dan Wilkes sent me a copy of the press release he prepared on the 4n 
+ 1 paper for my approval. Since he wants to release it on August 1st, 
he asked that I return it to him by the end of this week. 

Leonard Katzin arrived in Berkeley on his way to Los Angeles. I 
spent some time talking with him this afternoon. 
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Friday. August 1, 1947 

The manuscript for my talk at the University of Wisconsin Symposium 
is more or less completed. and today I gave it to Mary for typing. 

Leonard Katzin accompanied me on my rounds of the labs this morning. 
After lunch we went to the Mira Vista County Club for a round of golf 
(LIK-107. GTS-107). We discussed a number of items during the game. 
including his future--he plans to talk with people at UCLA about a 
position with the Department of Zoology there. Katzin also mentioned 
that the University of Chicago has agreed to accept Martin Studier's work 
on the "Protactinium Series" as thesis material. 

Saturday, August 2, 1947 

I made my usual tour of the labs and talked with the men about their 
research and then spent some time reading. 

Recently I talked with Ernest Lawrence about the statement the GAC 
prepared about atomic power. Lawrence's opinion was that it was 
unnecessary. 

Sunday, August 3, 1947 

Instead of helping Helen with some of the odd jobs connected with 
home ownership. I took off for Mira Vista and played a round of golf with 
three fellows I met there--Harry (9.1). Charlie (90). Howard (90). GTS 
(99). Howard and I played Harry and Charlie in a match (low ba11--10w 
total. two points per hole). which Howard and I lost. 6 and 4. 

Monday, August 4, 1947 

Much of my morning was spent catching up on my correspondence. I 
wrote to J. Robert Oppenheimer (Institute for Advanced Study. Princeton) 
to inform him that I have discussed the statement the GAC prepared about 
atomic power with Professor Latimer. who is very much in favor of it and 
feels strongly about the need for such a statement. and Professor 
Lawrence. who is far from convinced that such a statement is needed. I 
also told Oppenheimer about the recent visit to the Radiation Laboratory 
of Captain Rickover and his enthusiastic assistants from the Bureau of 
Ships. who are championing the Navy's need for the power pile program. I 
suggested that we (the GAC) must face this problem at one of our early 
meetings. [Rickover met with me. and I must say I have never encountered 
a more enthusiastic. dedicated and persistent individual. He is 
encountering resistance by many of the Navy brass to his conviction that 
nuclear power is ideally suited to Navy ship propulsion and must be 
developed in the face of any obstacles. I feel that a man with his 
conviction and force of personality will prevail.] 

My usual letter of recommendation for Leonard Katzin went to 
Professor Stafford L. Warren (Dean of the Medical School. UCLA). I 
explained that Katzin is planning to talk with Professor Albert W. 
Bellamy about a future position with the Department of Zoology at UCLA. 
and I thought he might be interested in my opinion of Katzin. 
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I wrote to Marty Studier (Institute for Nuclear Studies, in Chicago) 
saying that I learned from Leonard Katzin that his work on the 
"Protactinium Series" has been accepted as thesis material but is being 
treated as a secret thesis. I said that I can see no reason why it 
should not be submitted for clearance. At the present time the parts 
dealing with solvent extraction would have to be deleted, but I hope, 
within a few months, to have even that rule rescinded. 

I answered a July 31 letter from Miss Lillian E. Carlson, who sent me 
an unsolicited manuscript they had received; this was a biographical 
account of my career. Miss Carlson said that they are considering 
publishing it in The American Swedish Monthly and asked for my comments 
on the accuracy and for a little information on my lineage. In my reply 
I explained that I have marked the inaccuracies in the text and suggested 
that "Seaborg--Nuc1ear Chemist Extraordinary" might be less flashy than 
the one suggested by the author ("Seaborg--Nuc1ear Wonderman"). I added 
that I believe the article may use too flattering an approach. Finally, 
I gave Miss Carlson information about my parents and grandparents. 

George Baitse11, in a letter dated July 29, gave me more details of 
the annual Sigma Xi 1ecture--it is scheduled for Tuesday evening, 
December 30, in the Ball Room of the Hotel Sherman in Chicago. In my 
reply today I gave him the requested tit1e--"The Eight New Synthetic 
Elements." [1 plan to include an historical account of the elements and 
a detailed discussion of the eight synthetic elements: 43, 61, 85, 87, 
93, 94, 95, and 96.] I told Baitsell that I shall want the use of a 
projector for ordinary slides and a blackboard. I also agreed to the 
publication of the talk in the American Scientist and asked about the 
length of the address. 

I learned that Henry Neumann's clearance has come through. I 
immediately sent a note to Neumann, a prospective graduate student from 
the University of Minnesota, informing him of this and saying that we are 
looking forward to seeing him next month. 

Tuesday, August 5, 1947 

Present at this morning's group meeting were Asprey, Ballou, Barton, 
Covey, Cudaback, Eyring, Garden, Ghiorso, Goeckermann, Hagemann (visitor 
from Argonne), Hicks, Howland, Hopkins, James, La Chapelle, Lindner, 
Magnusson, McCullough, Milton Moore, Morgan, Newton, Perlman, Reynolds, 
Seaborg, Street, Werner, and Westrum. 

Lindner reported that Miller has found a 10-minute positron emitter 
in the chlorine fraction from his copper + 200 Mev deuteron bombardment 
but it may be due to an impurity; he also found the 30-minute beta 
emitter in the chlorine fraction. In reporting on his own work, Lindner 
said that the palladium positron emitter from his antimony + 200 Mev 
deuteron bombardment mentioned last week has a 1.8-hour half-life. The 
palladium parent of the 6-day Rh 101 appears to have a half-life of 
about 8 hours; the palladium parent of the 1-day rhodium seems to have a 
half-life of the order of a number of days. Lindner is planning a 
bombardment of rhodium with 50 Mev deuterons in order to pin down the 
activities. 

Magnusson reported on his work on the behavior of Np(V) in fluoride 
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solutions. His conclusions include: 1. Disproportionation is much 
faster in HF solution than in other acids, therefore the mechanism must 
be different. 2. There is compound formation of Np(V) and fluoride. 
3. There appear to be two competing rates which determine the 
composition of the precipitate--rate of disproportionation and rate of 
compound formation. 4. Evidence seems to indicate a "doub1e salt." 
5. The depression of the Np(V) optical absorption peak in 0.1 M HF 
indicates comp1exing with the fluoride. 

Goeckermann talked about some preliminary data in his experiments to 
determine the distribution of fission products from bismuth that was 
bombarded intermittently for a month with 200 Mev deuterons. 

Fraction Period clm on steQ 2 

CU 67 ? 58 hr 12,000 

Fe long 2,000 

NiH? 56 hr 18,000 

Ba 133 40 hr 2,000 

Pd 112 21 hr 1,500 

Ru long 14,000 

Tc 6 hr 100 

Zn72 ? 500 

The Ni 66 is virtually certain since the 5-minute CU 66 daughter has 
been milked several times from it; it is a new isotope. The 40-hour 
barium appears to have a 0.1-0.2 Mev particle, x-rays, and a 0.5 Mev 
gamma ray. He said that growth was noted in the zinc fraction and that 
the chemistry for the technetium was questionable. 

Werner described the chemistry he has been performing, directed 
toward the isolation of a pure curium fraction (from the 
Hanford-irradiated Am241, bombardment 51NB). He now has a yellow-orange 
precipitate, presumably curium hydroxide, which needs more purification 
because of probable contamination with iron. However, this consists of 
about 100 micrograms of Cm242 and means he is very close to iSolating t~e 
element curium in the form of a pure (carrier-free) compound for the 
first time. 

Westrum announced that fluosilicate was found to be an excellent 
catalyst for the dissolution of neptunium metal. Newton then described 
some film work. Howland talked a bit about the bismuth fraction from a 
Pb 206 + 40 Mev deuteron bombardment that contained 12-hour Bi204, among 
other things. A 54-hour lead daughter was obtained from the bismuth 
faction and is presumably Pb 203 . 

French (Pete) Hagemann, who is visiting from Argonne, then reported 
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on the isolation of actinium at Chicago. The source was one gram of 
radium (as RaBr2) irradiated with neutrons in a Hanford pile to produce 
Ac 227 by the reactions: Ra228(n,y)Ra227 (B-, short) ~ Ac 227 . A 
purification procedure involving extraction with TTA resulted in the 
isolation of about 1 mg of quite pure Ac 227 from a total of about 3 mg 
(as calculated from the neutron exposure and the neutron capture cross 
section of about 15 barns measured by Sigfred Peterson). 

* * * * * 
Later I took care of some correspondence: I answered a letter, dated 

July 17, that I received from Hornell Hart, Professor of Sociology at 
Duke University. Hart enclosed a qu~stionnaire, "What Will the World Be 
Like, 25 Years from Now?" which he would like to be answered by 
scientists who have made studies related to the atomic crisis. I asked 
Tom Morgan for his comments; today I wrote Hart and said: 

We have found that we do not feel equal to making any estimates that 
appear sensible to us for as long as a few days after we have made 
them, and therefore I would rather not submit such. If, in spite of 
this, you would care to send us a copy of the results, we shall be 
very interested to see them. 

On July 18 James o. Maloney, now Executive-Director of the University 
of Kansas Research Foundation, and an old friend from Met Lab days, wrote 
suggesting that a group of internationally recognized American scientists 
visit Russia to "thrash" out the problems of the control of atomic 
energy. It is an interesting idea, but today I wrote him the following: 

I have reluctantly come to the conclusion that there is not 
sufficient hope that anyone could put across a conference of this 
type to make it worthwhile to put as much effort into it as would be 
necessary. Have you approached other scientists on this matter--I 
wonder if, in particular, you have obtained the reaction of 
Oppenheimer? 

I also replied to an August 1 letter from George A. W. Boehm (Radio 
Editor of the ACS News Service). Boehm asked me to appear as a guest on 
the radio broadcast of "Hi Jinx" on Tuesday, September 16, at 8:30 a.m.; 
the program is hosted by Jinx Falkenburg and Tex McCrary. Boehm said 
that, because of my position on the GAC, he explained to Alan Handley, 
Director of the program, that I must approve of the questions 
beforehand. If I agree to appear, Handley will meet with me, Jinx 
Falkenburg, and Tex McCrary a few days before the show to go over the 
questions. In my reply I agreed to his conditions and said that.I plan 
to arrive in New York about noon on Sunday, September 14. 

After lunch Pete Hagemann and I went to Mira Vista for a round of 
golf (FTH-100, GTS-105) and conversation. 

Wednesday. August 6. 1947 

I read a copy of a telegram that arrived late yesterday afternoon 
from James Fisk: "REQUEST FOR CLEARANCE FOR WILKINSON HAS BEEN APPROVED 
BY COMMISSION STOP REGULAR CLEARANCE PROCEDURE IS NOW IN PROGRESS STOP" 
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I then called Geoff Wilkinson to give him the good news. 

I located Chuck Blanchard's address and sent it on to Cliff Garner at 
UCLA. [Blanchard is one of the possibilities I suggested to Garner for a 
electronics technician position Garner wants to fill.] 

My talk called "Preparation of Radioactive Isotopes" for the 
Wisconsin Symposium has been typed; today I proofed it, making only a few 
minor changes. 

The rest of the day was spent reading and talking with the men. 

Thursday. August 7. 1947 

In my mail today was a note from S. L. Katcoff, M.D., who.wrote, "I 
am writing to express to you my sincere gratefulness for the instructive 
and inspirational course in Nuclear Physics, which I had the pleasure of 
taking under your auspices. You deserve congratulations and esteem for 
your unusual ability and beautiful manner of teaching the subject.1I 
[Katcoff, who is an old friend, is referring to my talk at the Medical 
Center in July.] 

Our "Letter to the Editor ll entitled "The (4n + 1) Radioactive 
Series: The Decay Products of U233 11 by F. Hagemann, L. I. Katzin, M. H. 
Studier, A. Ghiorso, and G. T. Seaborg appeared in the August 1st issue 
of The Physical Review [Phys. Rev. 72, 252 (1947] along with the "Letter ll 

by the Canadian workers. This is a description of the work we did at the 
Met Lab during 1944-46. As the result of a news release by Dan Wilkes, 
today's papers carri ed art i c 1 es about the work: ACCOUNTS FOR SERIES 

San Francisco News, 
August 7, 1947 

. UC Scientists :; 
'Find' Elements 

Two Radioactive 
'Links' Discovered 
Two radloaetlve elements that 

j' existed two billion years ago were' 
reported "re-dlscovered" In Berke-

l ley today by' cyclotronie bombard- . 
ment. 

0, Elements 85. and 87. the "missing 
: link" in the periodic table of ele
ments. have been created synthe-, 

'ticaUy by cyclotron and atomic' 
oven transmutation tor the first 
time. The disCoveries end a 78-year 
search for the key to' one of the 
fundamental mysteries of science. 

Glenn T. Seaborg and Albert, 
GhJortlO of the University of Ce.l1- , 
fomia said the two "missing" ele. 

'menta, now c&11ed satatine and 
francium, existed in nature mo,re 
than two bUlion years ago but er .. 
cayed into other elements. " 
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, Mr. Seaborg said. the cyclotron 
discovery accounted for the miss
ing fourth series of heaVy radio
active elements ·in the periodic 

,table, which hsa been named the 
'l"nePtunlum" series since it has. 
, the longest period of radioactivity 
I of any of the other elements in the. 
" series. . 

The other series contain elements 
, In the uranium, thorium' and ac
tinium grouptngs-all found pre
viously in nature or in the labora
tory. 

Mr. Seaborg said the Inability of 
scientists to find elements 85 and 
87 had beep one of science's mys· 

, teries sinCe the table of elements 
, waaestabllshed in 1871. The table 
lists elements in the order of their 
atomic "weight," detennined by the " 
number of protons in the nuclei. 
'FATHER' OF ELEMENTS 

He explained that neptunium 
wsa the "fat-her" of the series and' 
of the two elements. Like &11 radio
active elements, they decayed at & 

I fixed rate which in the course of , 
, millions of years wiped them out of ' 
i eXistence. he said. , 

I
, Actually., Mr. Seaborg said. there, 

wsa an even more remote ancestor 
of the neptunium serie.9-6ynthetlc 
element 95. or americium 241. which -

! was discovered by University of' 
Callfomla scientists. But it de
cayed 80 rapidly. with a "half-life'" 
of 500 years, that it quickly be-· 

, came extinct soon after the earth's ' 
,be,~; _____ _ 



Iz, Pete Hagemann, and I went to the Richmond Golf Club for a round 
of golf in the afternoon (FTH-98, IP-98, GTS-108). 

Friday, August 8, 1947 

A good part of my day was spent dictating to Mary Bender my talk 
entitled "Nuclear Transformations in the New High Energy Ranges." This 
will be my response to the receipt of the ACS Award in Pure Chemistry at 
the New York ACS meeting next month. 

Saturday, August 9, 1947 

This was a usual Saturday. I talked with some of the graduate 
students and other researchers about their work and then had lunch with 
Stan Thompson and Tom Morgan at Larry Blake's on Telegraph Avenue. 

Sunday, August 10, 1947 

Iz Perlman and Pete Hagemann again went with me to Mira Vista for a 
game of golf (FTH-105, IP-l04, GTS-104). 

Later in the afternoon I worked on the draft of "Nuclear 
Transformations in the New High Energy Ranges," the talk I plan to give 
before the General Assembly of the September ACS meeting. I also worked 
on a draft of a manuscript for the journal, Technical America, which is 
entitled liThe New Synthetic Elements"--this is something that I promised 
in April to prepare. 

The lab photographer recently took a nice picture of Iz for publicity 
purposes: 

Iz Perlman, 1947 
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Monday. August 11. 1947 

I spent the morning dictating to Mary Bender responses ~o some of the 
letters I have received--I'll sign them tomorrow. 

In today's mail I received a copy of a manuscript called "The Limits 
of Beta Stability" from Truman Kohman. Kohman mentioned that he talked 
with Joe Katz, who told him that I am revising the two chapters for Vol. 
14A of the Plutonium Project Record (PPR). He also said that he hopes 
the new isotope chart can be revised with only minor changes when it is 
declassified. Kohman reported that nothing came of the job possibility 
(Cornell) so he will stay at the University of Chicago for another year. 

A thank-you note arrived from M. C. Sneed for my manuscript on the 
actinide elements. Sneed said that he hopes to see me at the ACS meeting 
in New York. 

After reading a few reports, I made the rounds of the labs, as usual, 
to see how the research is progressing. 

Tuesday. August 12. 1947 

The following were present at the group meeting this morning: 
Asprey, Ballou, Barton, Conway, Covey, Cunningham, Eyring, Garden, 
Ghiorso, Goeckermann, Hicks, Howland, Huffman, James, La Chapelle, 
Miller, Moore, Morgan, Newton, O'Connor, Seaborg, Stewart, Street, 
Templeton, and Westrum. First, Howland reported a revision of his 
results of the bombardment of Pb 206 with 40 Mev deuterons, saying that 
the isotopes fbrmed in highest yield are Bi 204 , Pb 203 , and Tl~02 and 
probably all are formed directly. 

Then Asprey described the method being used in the attempted 
preparation of SmC1 3 and the future plans to prepare AmC1 3, 
SmC1 2, and AmC1 2. 

La Chapelle discussed his plans for the preparation of compounds of 
Np(V); he will prepare the Np(V) solution by oxidizing Np(IV) to Np(VI) 
with 0.01 M C1 2, followed by reduction to Np(V) with an approximately 
equivalent amount of N2H4 (excess N2H4 will be destroyed by heating). 
When I asked if the N2H4 didn't reduce the Np(VI) all the way to Np(IV), 
he replied that it did but the rate of reduction to (V) is much faster 
than the rate of reduction to (IV), which is very slow. 

O'Connor talked about some activities resulting from the bombardment 
of uranium with 400 Mev helium ions. He found a 22-hour tungsten 
activity (W187); a 32-hour OS191 and possibly a l7-day OS193 were also 
observed; and a 14-hour AU 196 and a 3-day gold (AU 198 and/or Au 199 )--all 
beta-emitting isotopes. O'Connor also discussed the yields found in the 
astatine and radium-barium fractions from the bombardment of uranium with 
200, ·150, 100, and 50 Mev deuterons; he found At211 in all four 
bombardments (loss of 29 mass units). I suggested that one should be 
cautious about calling the gold, tungsten, and osmium actlvities fission 
products. 

Westrum described his plans to determine the energy released by 
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curium in decay by a micro-calorimetric method in order to obtain the 
specific activity and power output. I commented that he will be using 
the calorimeter as essentially a very low geometry alpha counter. 
Westrum also plans to determine the relative vapor pressures of americium 
and curium metal. 

Street discussed very tentative results dealing with the destruction 
cross section of long-lived Am 242 ; the relative yield of Am242 in 
bombardment 51NB is low compared with that expected on the basis of the 
first Hanford bombardment (51NA) and the destruction cross section is 
about 8,000 barns for Am242. I suggested that another interpretation 
might be that there was only two-thirds as much neutron flux as reported, 
but Street said the flux calculated from the yield of the l6-hour isomer 
was 20% higher than reported to us. Also, if he uses Morgan1s value of 
16.8 hours for the half-life instead of the 16.4 hours he used, the 
calculated flux is almost exactly that reported from Hanford. 

Cunningham talked about the current status of the investigation of 
the Hanford-bombarded Am241 for 97 and 98 activities: they have 
exhausted the possibilities of finding 97, assuming that it is capable of 
oxidation to the tetravalent state under the conditions used. They have 
had difficulties with the Nalcite when they looked for el~tion ahead of 
curium in experiments in which they have assumed element 97 was not 
oxidizable: they now have a maximum of 200 clm of 98 and a maximum of 
about 3,000 clm of 97 remaining, with more separations necessary. 

Hicks discussed possible heavy rare earth fission products of Am242 
(from Hanford irradiation of Am241) separated by elution from aNalcite 
column run. 

Finally, Templeton told the group about the mass spectrograph program 
and results at Chicago; information he learned from his visit there last 
week. 

In my office I signed the letters that I dictated yesterday: I 
answered a lengthy July 25 letter from Charles Coryell, who sent me a 
copy of the paper by Marinsky and Glendenin, liThe Chemical Identification 
of Radioisotopes of Neodymium and Element 61,11 which they will present at 
the September ACS meeting. Coryell mentioned that Dr. Coe did not want 
them to propose their name IIprometheumll in this publication. In 
addition, Coryell sent-me a copy of their fission product tables, asked 
for reprints of mine, and asked for more information about the study of 
exchange of iron radioactivity between ferrocyanide and 
ferricyanide--prewar work I did with Kennedy and Ruben and never 
completed. In my reply I said that I hope Marinsky and Glendenin present 
their names for element 61 soon. I sent Coryell the reprints he 
requested, but I said that I do not know how soon we can have our new 
IITable of Isotopes ll declassified because of the papers cited and the 
declassification rules about heavy isotopes. Finally, I said that Roy C. 
Thompson repeated our early work on the ferrocyanide-ferricyanide 
exchange and the work is in publication somep1ace--I gave Thompson1s 
address to Coryell. As a P.S., I mentioned that some time ago I asked 
our Information Division to send him a copy of the secret, IITable of 
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Isotopes." 

Norris F. Hall asked on July 31 for a rough outline of the topics I 
intend to talk about at the 2 p.m. panel discussion on "Chemical 
Reactions" on September 11 at the University of Wisconsin as part of the 
Symposium on the "Use of Isotopes in Biology and Medicine." I replied 
today that I do not have any strong preferences and could be quite 
flexible. I suggested that I might discuss the use of the tracer 
technique to study the chemistry of artificially produced elements such 
as numbers 43, 61, 85, 87, 93, 94, 95, and 96, or I might talk about the 
use of tracers to study exchange reactions. I have, I wrote, no good 
suggestions on the conduct of the discussion other than to call on each 
of us at the beginning to speak in turn on some application of tracers to 
chemistry. Finally, I asked for a list of train departure times from 
both Chicago and Madison. 

I wrote to Francis W. Test (Chicago Patent Group). Test sent me on 
August 4 patent case S-2288 for execution; in my reply I said that I 
believe some of the work described in this case was done by Roy·Heath and 
suggested that he discuss the case with Or. Harrison S. Brown, who is now 
at the Institute for Nuclear Studies. 

In reply to an August 4 letter from W. H Sullivan, I wrote that we 
are looking forward to seeing him around August 21; I told him to come 
equipped with a V-2 pass marked "All areas including Building 4~" I ok'd 
October 6 as the date for the Washington meeting of the Subcommittee on 
Nuclear Constants. Sullivan said that he hopes to have information about 
our requested irradiation (Am 241 in Chalk River pile) by the time of his 
visit, and I suggested that a way be cleared so that we can send our 
sample up ahead of time. 

I answered an August 1 letter from George Manov, a friend since 
graduate school days, who wrote that he is interested in getting into the 
field of atomic energy and would like to talk with me at the New York ACS 
meeting in September. In my reply I said that I shall be glad to talk 
with him then and noted that there are a number of opportunities in which 
he might be interested. 

Warren Weaver reported to me on August 7 that U. S. Rubber has 
decided not to sponsor the Philharmonic-Symphony radio broadcasts for 
which I recently prepared a script. However, the Campbell-Ewald Company 
would like to proceed with the publication of the most recent scripts in 
the same fashion as they used to do before. Therefore, Weaver asked me 
to approve of the editorial changes they have made in my manuscript. In 
my reply today I said that I made a few minor changes and then added that 
Marinsky and G1endenin may suggest a name for element 61 by late 
September. If this manuscript does not go into print before then, I 
said, I can send the change needed on element 61 in order to include this 
item. 

I met Professor Gibson and went out to Mira Vista for 1B holes of 
golf (GEG-103, GTS-107). 
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Wednesday, August 13, 1947 

In today's mail I received, via transmittal by Foster York of the 
Chicago Patent Group and William E. Elliott of the Berkeley Patent Group, 
a letter from Robert A. Lavender (AEC Adviser on Patent Matters), signed 
by Roland A. Anderson (AEC Deputy Adviser in Patent Matters), enclosing 
an ll-page detailed memorandum (Memorandum Opinion No. 39), dated July 
25, 1947. This analyzes the possible competing claims of Theodore T. 
Magel (OSRD Case No. S-2721, Richard D. Baker (No. S-3643), Glenn T. 
Seaborg (No. S-764), H. L. Baumbach (No. S-2243), and Paul L. Kirk (No. 
S-2951) for the invention of the method of producing plutonium metal by 
the alkali metal or alkaline earth metal reduction of a plutonium 
halide. Lavender's conclusion is: 

The analysis of the evidence submitted on behalf of the parties 
involved in this conflict as indicated above establishes conception 
on all of the counts for the party Seaborg as of 30 October 1942 and 
reduction to practice of count A at least as early as 6 November 1943 
and counts B, C, and D on 14 April 1944. None of the other parties 
in the conflict has alleged or established any date earlier than that 
established by Seaborg, therefore, priority of invention of the 
subject matter in issue must be accorded the party Glenn T. Seaborg. 

In addition, a tax-exempt certificate arrived from Edgar Gordon 
(University of Wisconsin) to be used for my travel to their Symposium on 
Isotopes in September. Gordon said that he will reimburse me for the 
travel and give me my honorarium during my visit. 

I received, signed, and returned to Campbell-Ewald Company the 
contract for my radio script that I prepared for the Philharmonic 
Symphony programs. 

George A. W. Boehm (Radio Editor, ACS) asked, in a letter that 
arrived today, for a time on Monday, September 15, for me to meet with 
Mr. Handley of the "Hi Jinx" program for a preliminary interview. I 
wrote back, suggesting about 1:30 p.m. 

Thursday, August 14, 1947 

I made my regular tour of the labs and then took care of a little 
correspondence. On August 8 George Baitse11 wrote, acknowledging the 
title for my Sigma Xi talk in December and my need for a projector and a 
blackboard. Baitse11 requested a publicity photograph, which I mailed to 
him today. 

I mailed a copy of my manuscript, "Preparation of Radioactive 
Isotopes," which I plan to present at the University of Wisconsin 
Symposium on the Use of Isotopes in Biology and Medicine at Madison at 11 
a.m. on Wednesday, September 10, to Winston Manning. Since Manning told 
me that he plans to attend the entire symposium, I asked him to read the 
manuscript if I am unable to make it at that time. [I am becoming 
increasingly concerned about the arrival. date of our new baby.] I also 
mailed a copy of the manuscript to Paul Aeberso1d at Oak Ridge, who is 
also appearing on the program. I explained that I have tried to make my 
talk very general and told him that I have enjoyed receiving the 
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documents his office has been sending me. 

In a note to J. C(lark} Hindman at Argonne, I wrote that I have heard 
he plans to vacation in California. If he plans to visit Berkeley, I 
said, we would like him to visit us. In case he should want to do this, 
I suggest that he come equipped with a V-2 marked "All areas including 
Building 4." 

One of the girls in the office checked the references in my article 
on the actinide elements that I prepared for Professor Sneed's book and 
uncovered a few inaccuracies. Today I mailed these minor changes to him. 

In the late afternoon Professor Gibson and I went to Mira Vista for 
nin~ holes of golf (GEG-54, GTS-5l). 

Friday, August 15. 1947 

Ernest Lawrence has talked with me several times recently about plans 
for the visit of the AEC Commissioners and the laboratory directors next 
week; they will be in the area for the first meeting of the Research 
Council. Lawrence has arranged to hold some of the meetings in the 
Bohemian Groye. Today I received carbons of letters, written by Don 
Cooksey, to Eugene Wigner and C. Guy Suits, describing the arrangements 
for me to pick them up next Monday and transport them to the Grove. 

A note arrived from C. W. Metz, acknowledging my letter about Leonard 
Katzin and saying that they do not have an opening at the University of 
Pennsylvania for a man of Katzin's status and training. 

I looked over some of the recent reports that have arrived in our 
office. 

Saturday. August 16, 1947 

At the lab today I again worked on my talk, which is called "Nuclear 
Transformations in the New High Energy Ranges," for the ACS meeting next 
month. Since the paper contains the results of many researchers, I have 
discussed it with the men and incorporated their suggestions into the 
talk. 

Sunday, August 17. 1947 

I again worked on "The New Synthetic Elements" for the journal, 
Technical America. It is in reasonable shape, and I shall give it to 
Mary tomorrow for typing. 

Helen is feeling well, but I did try to help with Peter. 

Monday. August 18. 1947 

I picked up Eugene Wigner and Frank Speeding at the Durant Hotel at 9 
a.m. and drove to San Francisco and the Fairmont Hotel, where I picked up 
Guy Suits; the four of us then proceeded on to the Bohemian Grove on the 
Russian River, arriving in time for lunch. Among those in attendance at 
the Grove are Lilienthal, Lawrence, Cooksey, Fisk, Walter Zinn, Philip M. 
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Morse, Norris Bradbury, Lewis Strauss, William Waymack, Robert Bacher, 
Sumner Pike, Robert Oppenheimer, and James McCormack. 

The informal discussions today centered primarily on the role the AEC 
should play in the support of basic research. 

Tuesday. August 19, 1947 

At Bohemian Grove. The group met to discuss a number of issues, 
including the time scale for the development of nuclear power for the 
production of electricity. The Commissioners met privately in order to 
debate the question of the foreign distribution of radioisotopes. Lewis 
Strauss is adamant in his view that radioisotopes should not be allowed 
to go to European countries because they can use them to further their 
military research. The members of the GAC and most of the other 
Commissioners strongly disagree with him about this. 

Wednesday. August 20, 1947 

In Bohemian Grove. I took part in some continuing discussions and 
later drove back to Berkeley. 

Thursday. August 21. 1947 

Back at the lab today. I checked on the status of the research and 
looked over my correspondence. Lillian E. Carlson, in a letter dated 
August 15th, thanked me for the revisions I did to Mr. Gordon's 
manuscript about me for The American Swedish Monthly. 

A lengthy letter and report arrived for me from Herb Hyman, 
describing their experiments on the Np(IV) behavior in the Redox 
Process. I have expressed some skepticism about their results, but he 
believes their results are right and provided some cogent arguments to 
support his belief. Hyman explained that a more detailed report is being 
prepared; however, I marked this preliminary report for circulation to 
Magnusson, Cunningham, and Thompson. 

I read a reply from Winston Manning to my recent request that he read 
my paper at the Wisconsin Symposium in September in the event that I am 
unable to be there. Manning agreed and then asked if I plan to use 
slides and if the paper has been declassified. 

Another note arrived from George A. W. Boehm, glvlng me the 
arrangements for my interview for the Hi Jinx program: 1:30 p.m., 
September 15, corner of Press Room on the mezzanine floor of the Hotel 
Pennsylvania. 

Friday, August 22. 1947 

I placed a phone call this morning to Winston Manning to discuss not 
only the questions he raised about my paper for the Wisconsin meeting but 
also some questions about some of the papers in the PPR. Later I sent 
him a note to point out that a year ago Ralph James said that he believes 
the gamma ray of Np234, the- isotope analogous to Am238 , has an energy 
appreciably lower than 1.9 Mev. 
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Later I wrote to Joe Katz in order to describe some of the reV1Slons 
necessary in order to make some of the papers in Vol. 14B of the PPR up to date 
and declassifiab1e--No. 22.8 "Products of Helium Ion and Deuteron 
Bombardment of U235 and U238 11 by James, et a1., No. 22.15 "Products of 
the Deuteron and Helium Ion Bombardment of U233 11 by Hyde et a1., and No. 
22.16 "Bombardment of Np237 with Deuterons and Helium Ions" by James, et 
a1. I pointed out that none of the papers entitled "Fission Properties 
of ... 11 for isotopes above Z = 89 will be dec1assifiab1e even under the 
new declassification guide. I then asked Joe to call me some time to 
talk further about the status of the project. 

W. H Sullivan, who is visiting the Bay Area for a few days, stopped 
in to visit me and to discuss some of the problems he has with his 
isotope chart. We also talked about the.Am241 irradiation that we want 
to have done in the Chalk River pile and which he, as the U.S. 
Representative at Chalk River, is helping us arrange. 

Saturday, August 23, 1947 

As usual, I spent the morning at the lab. 

A note arrived from W. H Sullivanls office at Clinton, requesting two 
reprints of an old reprint of mine on the radioactive isotopes of 
germanium, which Sullivan needs for a project by the Subcommittee on 
Nuclear Constants. I told Mary to send him the requested copies and, in 
addition, to mail an extra copy of all of my reprints. 

I immediately answered a letter that arrived today from Jim Crowe, 
who informed me that they plan to broadcast over Station WNYC the award 
portion of the ACS meeting. Therefore, he explained, that I should 
prepare my acceptance talk with the idea that a large radio audience of 
non-technical people will be listening. In addition, C~owe would like me 
to announce some sensational news! I told Crowe that I have already 
written the talk and am enclosing both a long version and a shortened 
one, but it will have to be rewritten if it is to be directed to the 
radio audience. I pointed out that I have not heard from Jim Stack about 
the radio broadcast and mentioned that we are not certain that we will 
use the term "splintering," which I am tentatively using in the enclosed 
drafts, to describe the new type of reaction we have found with the 
bombardments at the l84-inch cyclotron. 

Sunday, August 24, 1947 

I proofread liThe New Synthetic Elements," which I prepared for the 
journal, Technical America, and then spent the rest of the day with my 
family. Since our new baby is due soon, I tried to help entertain 
Peter. 

Monday, August 25, 1947 

After some phone calls and other administrative problems, I took care 
of some of my correspondence. I answered an August 13 letter from Harry 
V. Welch (Chairman of the Program Committee of the Los Angeles Section of 
the ACS). Welch referred to my letter of June 27 to my friend Reed 
Brantley, in which I agreed to speak at the October 1948 meeting of their 
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section. Welch said that the meeting will be Friday, October 5, but they 
wi 11 keep the date provi s i ona 1 because of my commitments. Welch went on 
to say that one of the reasons they want to set a specific date is that 
they believe 1 may get the Nobel Prize and, if 1 do, it may be difficult 
to arrange for an address. 1 told Welch, in my reply, that 1 shall speak 
at the first meeting next academic year, but 1 shall leave the question 
of the title open until a few months before that meeting. 

On August 15 Foster York replied to my query of August 12 about case 
S-2288. [1 had pointed out that Roy Heath had been involved with the 
work described.] York has decided to make two cases out of the case he 
sent me: one case S-2288 in the names of Heath and Florin on the 
trifluoride process, and the other S-5664 in the names of Seaborg and 
Brown on the reaction of plutonium dioxide with hydrogen fluoride. Today 
1 returned the original papers on S-2288 to York. 

A note arrived from George Baitsell with abstract forms to be filled 
out for publicity for my December Sigma Xi talk; Baitse1l also requested 
a publicity photograph. 

Another letter arrived from Charles Coryell, who is presently 
visiting at Brookhaven. Coryell commented on the use of the word 
"isotope"--he believes the word has been badly distorted--and did not use 
it in the discussion to the Siegel tables. He said that he would have 
used Truman Kohman's word "nuclide" if Truman had his discussion in 
print. Coryell then said that he would like to hear more about my 
objections to the word "promethium." He cannot support the word 
"poseidinium" because he does not accept the detail of my analogies 
between the series La-Eu and that Ac-Am. In"his opinion the 5f 
transition group first becomes normal at curium and the name "Actinide 
Series" is inappropriate for the series to this point. Coryell pointed 
out that he favors the name "thassium" (from "thanos," death) because the 
isotope first discovered was formed in the death of a fissile atom, it 
too dies in a few years, and the discovery was associated with a major 
effort to create instruments of death. 

1 made the usual rounds of the labs to look in on the research. 

Tuesday, August 26. 1947 

At the group meeting this morning the following people were present: 
Ballou, Barton, Conway, Cudaback, Eyring, Garden, Goeckermann, Hicks, 
Hopkins, Huffman, James, Lindner, Magnusson, Miller, Moore, Morgan, 
Newton, O'Connor (this is the last meeting for Morgan and 
O'Connor--Morgan has accepted an assistant professorship ~t the 
University of Texas and O'Connor has an assistant professorship at the 
University of Minnesota), Perlman, Seaborg, Stewart, Street, and 
Templeton. 

Lindner recently reported finding, in a 200 Mev deuteron bombardment 
of antimony, the following activities in the palladium fraction: a 
2-hour positron emitter, an 8-hour palladium with a 6-day rhodium 
daughter, and a several-day palladium with a 1-day rhodium daughter. In 
order to establish the assignments and genetic relationships, he 
bombarded rhodium with 40 Mev deuterons. His results were: 
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(1) No 2-h 6+ 
(2) Pd 101 (6+, K, 9 h) ~ Rh 101 (K, 4.2 h) RU 101 ~ 
(3) Pd 100 (6+ or K, 3.8 d) ~ Rh 100 (6+, K, 20 h) Ru 100 ~. 

Perlman said they next plan to examine the ruthenium, technetium, and 
molybdenum regions. 

Eyring reported that he has measured the heat of solution of 
neptunium metal at 25°C in 1.5 M HCl containing 0.001 M Na 2SiF6 and using 
five pellets of about 1.5 mg each--all gave 165.9 ± 0.3 kca1/mo1e for 
Npo ~ Np(IV). He pointed out that the latest neptunium metal density is 
19.7. Perlman commented that the densities of protactinium and americium 
will be interesting in view of the high densities of the three elements 
between them. 

James reported on his so-far unsuccessful attempts to look at Cm243 
in the curium fraction from the pile-irradiated Am241 (51NB) by studying 
the Geiger activity and the alpha decay and ranges. In the curium 
fraction from the helium ion bombardment of plutonium he has seen the 
27-day Cm240 that appears to branch--0-20% alpha and the rest K-capture. 
Therefore, the 50-day activity he has seen is either Cm241 of the 
Am240 daughter of the Cm 240 K capture. He bel i eves the 46-hour Gei ger 
activity he has observed is due to either Cm241 or Cm239 . 

Conway announced that he has seen about two dozen prominent lines in 
hi s spectrographi c ana 1ys is of a 5 llg repurified curi urn sample from 
Werner. 

Miller then reported on his study of some yields of chlorine isotopes 
(37-minute C138 and 60-minute C1 391 ) prepared in one bombardment of 
copper with 400 Mev helium ions and two with 200 Mev deuterons. 

Templeton talked about his efforts on the structure of a compound 
precipitated from a solution containing Np(IV), F-, K+, and C1-. It 
may be NpOF 2, but the work is not yet completed. Templeton also reported 
on other studies that he is making. 

Hicks mentioned further results on rare earth fission product Geiger 
activities eluted from a Na1cite column. A large peak observed is 
probably 57-day y91. Hicks is also making a column separation of an 
Am-Cm mixture at 780 (jacket of boiling CC1 4) at three times the 
normal rate. 

Magnusson reported that the Np(IV) fluoride described by Templeton 
was the result of another attempt to prepare a Np(V) fluoride. He said 
that he has encountered the not unexpected polymer form in a number of 
solutions of Np(IV) in relatively low concentrations of HC1. 

Goeckermann said that he has taken 21 elements out from a target of 
bismuth, which had a long helium bombardment. The known i~otopes range 
from 26Fe59 to 56Ba133 and can be used to establish a yield curve. He 
made a few specific remarks about the various fractions. 

* * * * * 
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Even though it is not yet declassified, Morgan gave me a bound copy 
of his thesis after the meeting. He also told me an amusing story that I 
hadn't heard. When he went to pick up his thesis after giving it to 
Professor Brode for approval, Professor Brode told him that it would have 
to be rewritten for it was written as though Morgan himself had helped 
discover the element. Morgan explained that he had, so Professor Brode 
signed the cover page and then went on to tell him that they had 1200 
applicants for graduate school in physics and could accept only 50. 

In today's mail I received a note from a Janet Vernon (Publicity 
Chairman, St. Joseph Valley Section of the ACS at Notre Dame), asking for 
a photograph of me to be used for pub 1 i city in connection with my 
Nieuwland Lectures. . 

A carbon copy of a letter from W. Albert Noyes, Jr. to Walter J. 
Murphy (Editor, C & E News) arrived for me. Noyes expressed his 
displeasure about the arrangements for a radio broadcast of the awards 
ceremony since the program was not designed to appeal to a radio 
audience. Noyes said that he will cooperate since the broadcast has been 
arranged, but he hopes that such a thing will never be arranged again. 
[I agree with opinions expressed by Noyes; in this case, I had already 
prepared my talk for a scientific audience when I learned that it was to 
be broadcast.] 

I received the following telegram from K. H. Kingdon (General 
Electric, Schenectady): "WOULD BE GLAD TO HAVE YOU VISIT US OCTOBER 7 
PLEASE WIRE CONFIRMATION AND HOTEL RESERVATION DESIRED." 

Jim McCullough came to the house for lunch with Helen and me. He 
will soon leave to return to UCLA. 

Soon after I returned to the lab, Helen phoned to tell me that she 
thought her amniotic sac had broken. Since this would mean that she is 
likely to give birth soon, I returned home and drove her to Alta Bates 
Hospital, where we met her obstetrician, Dr. Josephine Borson. I waited 
expectantly for a couple of hours; Dr. Borson told me that she believes 
it is a false alarm; however, she kept Helen overnight for observation 
and sent me home. 

Wednesday, August 27. 1947 

As Dr. Borson thought, Helen's trip to the hospital yesterday proved 
premature, and Dr. Borson told me to take her home. The baby is due 
within a week or two, and we are somewhat nervous about being able to get 
to the hospital on time. 

Later at the lab in my role as a reviewer for declassification of 
documents, I wrote a memo to Don Cooksey about the declassification of 
BC-75, a paper by Calvin and J. C. Reid on (I.) "Some new beta diketones 
containing the trifluoromethyl groups" and (II.) "Keto-enol relationship 
in beta-diketones containing trifluoromethyl groups." I pointed out that 
although there may be some difference of opinion as to the suitability of 
this paper for declassification, I think that it should be declassified 
since it deliberately does not discuss the question of the formation of 
compounds between these compounds and metallic ions and is a paper in 
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pure organic chemi stry. Other non-Project sci enti sts wi 11 certai nl y 
publish similar papers soon, I pointed out. 

In reply to an August 22 letter from William G. Young (UCLA), I said 
that I shall be glad to write a letter supporting his nomination of Saul 
Winstein for the ACS Award in Pure Chemistry, and I shall do it within a 
week or two. I then said that within the next couple of years I intend 
to suggest Isadore Perlman as a recipient of this award. 

Thursday. August 28. 1947 

I worked on some writing projects for a while today and then did some 
readi ng .. 

Today I mailed Beryl Gilman the manuscript I promised him in 
Apri1--"The New Synthetic Elements" for publication in Technical 
America. I mentioned that the article is somewhat longer than he 
suggested but said that I am willing to shorten ·it. I also emphasized 
that I presume the article will be handled according to the customs of 
scientific journals and not be used for any other purpose than that for 
which it is being submitted. 

Friday. August 29. 1947 

I talked with some of the men, made a few phone calls, then did some 
reading. 

I mailed a draft topy of my address called "Nuclear Transformations 
. in the New High Energy Ranges" to Jim Grady of the ACS News Service, 

saying that it is probably a bit too long for the talk at the ACS General 
Meeting on September 15. I mentioned that I have just learned that the 
talk may be broadcast and that I am not sure whether I should change it. 
In addition, I asked to look over his press release in case he decides to 
make one. I added that we have not yet decided on the use of the term 
"splintering" rather than the use of an equivalent term although we 
should be able to decide within a few days. 

In addition, I wired K. H. Kingdon (General Electric): "MY PLANS 
DEPEND ON UNSETTLED DATE FOR OAK RIDGE INFORMATION MEETING. 00 YOU PLAN 
TO HAVE THE WHOLE GROUPS OF CONSULTANTS MEET?" 

Helen had a doctor's appointment this afternoon; she is doing well. 

Saturday, August 30, 1947 

A lengthy letter arrived from Jim Crowe, who explained that after a 
discussion with Or. Noyes and the News Service staff, it has been decided 
not to broadcast the awards ceremony at the ACS meeting. [Or. Noyes 
certainly had some input.] Instead they plan a transcribed broadcast in. 
which I am to give a fifteen-minute address. The program will be 
recorded· in advance of Monday evening, and Crowe made a few suggestions 
as to the topics I should cover for this more popular-type broadcast. I 
replied to this letter, saying that I will prepare about fifteen minutes 
worth of material for radio transcription. I then informed Crowe that I 
shall arrived in New York late Saturday night, but I do not yet know 
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where I shall stay in New York. 

I received an invitation from Alden Emery to attend a dinner for the 
medalists given by President Noyes at 6 p.m~ in Parlor C of the Hotel 
Pennsylvania on September 15. Emery suggested wearing a light-weight 
suit. 

A reply arrived from Kingdon (General Electric): "NOT PLANNING LARGE 
CONSULTANTS MEETING OCTOBER BUT THINK VISIT FROM YOU WOULD BE PROFITABLE 
THEN." 

Sunday, August 31, 1947 

Stan Thompson and I played golf today with Professor Gibson at Mira 
Vista Country Club (GEG-95, SGT-100, GTS-ll1). My scores have been 
getting progressively worse 1ate1y--maybe they will improve after the 
baby arrives. 
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Monday, September 1, 1947 (Labor Day) 

Except for time on my up-coming talks, I spent most of the day with 
Helen, Peter, and Jeanette. 

Tuesday, September 2, 1947 

This morning's group meeting was attended by Asprey, Ballou, Barton, 
Conway, Eyring, Hicks, Hopkins, Howland, Huffman, La Chapelle, Magnusson, 
Miller, Perlman, Reynolds, Seaborg, and Street. I announced that the 
next meeting will be Monday, September 8 because I am going out of town 
on Tuesday and there will be no meeting on September 16. I also said 
that we are considering changing the meeting to Thursday; most of those 
present agreed with the change. 

La Chapelle talked about his efforts to prepare Np(V) compounds. He 
finds that he can selectively oxidize Np(IV) with C1 2 at room 
temperature. Using 0.0002 M Np, 0.025 M HC1, and 0.001 M C1 2, he found 
that, after one week, the neptunium was 98% Np(V), 2% Np(IV), and no 
Np(VI). Upon dehydration yellow crystals were formed. He has not yet 
obtained an x-ray analysis of the crystals, but he does not anticipate 
knowledge of the structure of the compound entirely from the x-ray 
structure because no M0 2Cl compounds are known for comparison--he expects 
to find Np02Cl compounds are known for comparison--he expects to find 
Np02Cl-H20. 

Ballou reported that in his continuing work on O'Connor's problem on 
the products of high energy particle bombardments of uranium (200 Mev 
deuterons), he has isolated rhenium and osmium fractions. He has no 
results yet. 

Hopkins talked about some unreported results of older bombardments of 
AS75 with 200 Mev deuterons: milkings of the germanium fraction for 
gallium gave the 68-minute Ga 68 ([3+) whose parent is a 17 ± 2 day 
Ge 68 • He has found a 40-hour activity and an ll-day activity by milking 
the arsenic fraction for germanium. BQth are assigned to Ge 71 ; the 
half-life for the parent of the 40-hour activity is about 50 minutes and 
the ll-day activity may have a parent of at least 50 hours. He found a 
50 ± 1 minute arsenic daughter in the selenium fraction (AS71). The 
parent (Se 71 ) has a half-life of 44 ± 3 minutes; parent and daughter 
are positron emitters. In a longer 200 Mev deuteron bombardment of 
arsenic, he has found a 62-hour copper activity that decays by emission 
of 0.55 Mev negative particles; Perlman said that Goeckermann and 
O'Connor have found this as a fission product and assigned it to 
CU 67 • Hopkins also found a 58 ± 1 hour nickel activity, parent of the 
5-mi nute Cu 66 • 

Asprey announced that he believes that they have prepared a small 
amount of. red SmC1 2 by heating SmC1 3 with H2 at 600°C. 

Hicks reported on some work with the Geiger activity eluted from a 
Nalcite column run of the second Hanford neutron-irradiated Am241 
(51NB). He believes the activity, which elutes under the curium peak, is 
the 15.4-hour Eu 157 and the 15.4-day EU 156 ; he plans to identify the 
activities chemically. 
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Eyring told about his attempts to 'prepare NpCl a by starting with the 
reaction of Np02 with H2 at 7000C, his plans for the determination of 
the absolute vapor pressure of americium metal and the relative vapor 
pressures of americium and curium metals, and his attempt to determine 
whether neptunium metal undergoes phase changes on heating . 
• 

Howland talked about his plans to bombard Pb 206 with 55 Mev 
deuterons tomorrow in his study of the alpha emitters of astatine 
polonium, and bismuth. Conway mentioned that he now has a total of 45 
lines due to curium on a spectrographic plate. 

'/( '/( '/( '/( '/( 

Back in my office I wrote a lengthy letter of recommendation for 
Burris Cunningham to Professor Latimer (for promotional purposes--Burris 
is presently an assistant professor). After listing Burris' abilities 
and achievements, I concluded with "I believe that the University of 
California is very fortunate to have a man of his ability and that every 
effort should be made to give him the recognition for his achievements 
which is due him." 

In today's mail I received a copy of "An Appeal to Reason" from David 
McCoy who asked me to read it, saying that it explores the case for the 
People's 'World Constitution Convention. 

Professor Norris Hall (University of Wisconsin) sent me a list of 
travel connections between Chicago and Madison and then said that, since 
he has not heard from Coryell, the final organization of the discussion 
will have to wait until my arrival in Madison. Hall said he believes the 
application of tracer techniques to the artificially produced elements is 
perhaps the most interesting of my suggestions for a topic for the panel 
discussion. 

Wednesday, September 3, 1947 

At the office today I mailed a corrected copy of Chapter 2 ("Isotopes 
of Plutonium and their Radioactive Properties") of Volume l4A of the 
Plutonium Project Record (PPR) to Joe Katz, suggesting that if anyone 
wants to look at it, they should do it without removing it from his 
office. I also gave Joe advice about some of the referencing problems 
and suggested we title Volume 14, liThe Transuranium Elements." 

I wrote to E. R. Weidlein to inform him that I shall not be able to 
attend a meeting of the ACS Temporary Committee on Publications on 
Friday, September 12, since I shall be in Madison. I mentioned that I 
believe some of the dissatisfaction with the publication policies of the 
ACS journals include slow publication of "Letters to the Editor" in 
journals such as Journal of the American Chemical Society and the fact 
that the present rules for articles are too sterotyped for articles in 
the nuclear chemistry field. I explained that I hope we shall be able to 
talk about this during the ACS meeting. 

Another note went to H. B. Hass, in which I said that I shall be able 
to attend the meeting of the Committee on Foreign Compendia at the Hotel 
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Pennsylvania, on Monday, September 15 at 11 a.m., although I do have 
another appointment at 1 :30 p.m. 

Melvin Calvin sent me a note, which I received today, describing some 
of the achievements of Saul Winstein. This is to be used in connection 
with the nomination of Saul for the ACS award in Pure Chemistry . 
• 

From Wa1ter·M. DeCew, Technical Editor of Nucleonics, I received a 
folder describing this new journal, which is being supported by 
McGraw-Hill. The journal appears to be a promising publication. 

Thursday. September 4. 1947 

At the office today I received a telegram from Jim Grady, asking that 
I prepare a 15-minute talk about my longer address, "Nuclear 
Transformations in the High Energy Ranges." This will be prerecorded on 
Monday, September 15, Bt 2:15 p.m. for broadcast on radio station WNYC 
during the time of the General Assembly. 

I made my usual round of the labs to check on the status of the 
research. 

Friday. September 5. 1947 

At the lab today I took care of some of my correspondence. I 
answered a letter from John Willard, who said they have planned a smoker 
for the evening of September 10, that Daniels and Urey will discuss 
domestic and international implications of ~tomic energy on the evening 
of September 11, and that he and Adelaide would like me to come out to 
their home on Friday evening, September 12. Willard remarked that he 
hoped "Helen's event will be timed for optimum convenience in connection 
with your trip." [Actually, I am beginning to be quite concerned that 
our new baby will dec.ide to arrive at an inopportune time.] I replied 
that I plan to leave Madison Friday afternoon in order to see some of the 
Argonne people on Friday night and Saturday morning, and then fly to New 
York on Saturday afternoon; therefore I must reluctantly decline their 
Friday night invitation. 

In response to an August 29 letter from Foster York about case S-5625 
("Preparation of Neptunium Hexafluoride"), I suggested that he check to 
see if he has the correct inventors (Harrison Brown and Glenn Seaborg) 
listed. I explained that I believe I recall that Alan E. Florin was the 
first to make neptunium hexafluoride. 

I mailed the corrected copy of Chapter 14 (on the isotopes of 
neptunium) of Volume 14A to Joe Katz, explaining that the references, 
with the exception of the paging of references Nl and P3, have been 
checked; I believe ~t is ready to issue as a secret report. I also 
commented· on Paper 22.8 of Volume 148--"Products of Helium-Ion and 
Deuteron Bombardment of U235 and U238." 

Helen had a doctor's appointment late this afternoon and reported 
that the doctor told her that the baby could be born at any time. I'm 
keeping my fingers crossed for I would hate to have to cancel my trip to 
Wisconsin and New York. 

-320-



Saturday, September 6, 1947 

When Helen awoke this morning, she felt somewhat nauseated. I left 
for my Rad Lab office feeling rather concerned--this is the day, 
according to He1en ' s estimate, that our baby is due and is the day after 
the due date, as estimated by her obstetrician, Dr. Lois Wilson. 
Consequently, I went for an early lunch time in order to make certain 
things were o.k. 

I then returned to the lab to check ,on the research and also write to 
K. H. Kingdon to tell him that I shall visit Schenectady on October 7 
since I expect that the October Information Meeting at Oak Ridge will be 
held the following week. 

When I arrived home in the late afternoon, Helen told me that she 
felt that the birth was imminent. Using our neighbor's phone (we have 
not yet been able to get our own), she called Dr. Wilson at Alta Bates 
Hospital, who suggested that she come in to the hospital. 

We arrived at the hospital about 6 p.m., and Dr. Wilson had Helen 
placed in a labor room. Dr. Wilson' then decided to break the amniotic 
sac since dilation had already started. While I stayed by nervously, 
Helen immediately went into labor and was wheeled into the delivery 
room. Our 7 pound 11 ounce daughter was born at 8:09 p.m. When the baby 
was shown to me, I was struck by her head of jet black, scraggly hair and 
her very expressive face. The baby interrupted my inspection with 
vigorous crying, but she looks very healthy and normal. After talking 
with Helen, who came through the birth well, I drove back home and gave 
Jeanette, who had been baby sitting with Pete, the news. I also told 
Pete about his sister, but he did not appear particularly interested. 
Helen and I decided beforehand to name a girl Lynne Annette--with the 
first name spelled with an He" to make the sex clear and the second name 
in honor of my sister Jeanette. Today is one just one day short of 
Lynne's grandfather's (my father's) birthday. 

Sunday, September 7, 1947 

I looked over my talk for the Wisconsin Symposium, entertained Peter 
a bit, and visited Helen and the baby at the hospital. I am very pleased 
that Lynne decided to arrive at this time and not interfere with my 
upcoming trip. 

Monday, September 8, 1947 

Present at today's 9 a.m. group meeting were Asprey, Ballou, Barton, 
Bradley, Covey, Cudaback, Cunningham, Eyring, Ghiorso, Hicks, Hopkins, 
Huffman, James, La Chape11e, Lindner, Magnusson, Miller, Newton, Perlman, 
Reynolds, Seaborg, Stewart, Street, ·Templeton, Thompson, Voyer, Werner, 
and Westrum. The first item was my announcement of baby Lynne's arrival 
on Saturday--I was appropriately congratulated (cheered). 

Werner reported that his curium has been purified by the removal of 
lead (spectrographic analysis shows only 1% lead). A pure curium nitrate 
solution was evaporated to dryness, then the residue was heated to 7000 C 
(in a platinum capsule) to convert it to Cm 2 03 • He went on to say he 
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is having difficulties in his attempts to weigh the sample--the sample gains 
weight over a period of several days although other factors remain constant. 

Magnusson gave a lengthy report on the hydrolysis of Np(V) and compared 
his work with that of Kraus and Nelson at Clinton. He said that if a Np(V) 
ion of the type Np(OH)!+ is the stable species in relatively high acid 
rather than the type NP(OH)!, one may draw the following conclusions: (1) 
Np(V) should be more stable than previously expected in increasing acid 
for any reaction in which there is hydrogen ion dependence. (2) Np(VI) 
ions in strong acid solution should also show less hydrolysis than is 
denoted by the formula XOt+, since there is evidence showing lack of 
hydrogen ion dependence for the V-VI couple in strong acid solutions. 
(3) There are now more possibilities for straightening out a number of 
equilibria and reaction rates which have been apparently inconsistent. 
The hydrolysis of the V and VI states of uranium and plutonium should be 
studied more extensively. (4) If ions of the type X(OH)3A++ exist, 
it may be possible to account for color changes in the +6 state, e.g., in 
HC10 4 Np(VI) is pink, but inHCl Np(VI) is green. Pu(VI) shows a wide 
variety of colors depending on the solvent composition. 

At this point I announced the situation is rather deplorable ab'out 
graduate students, in particular, keeping up with the literature. I 
added that, with the fall semester about to start, we want to see 
everyone's study programs. 

Ghiorso talked about a theory being tested that elements above 
uranium should undergo spontaneous fission'at an increasing rate--if this 
is so, it may be used to look for new heavy isotopes and elements. He 
then talked about recent spontaneous fission measurements on Hanford 
(51NA and 51NB) and Clinton samples. 

Ballou talked a bit about a bombardment of uranium metal with 200 Mev 
deuterons in which he is looking for some rhenium isotopes. He also 
intends to look at the tantalum and europium fractions. 

There was considerable discussion when I mentioned that Sullivan has 
suggested the word, "spalling," (from "spall" to chip) for the reactions 
we have been seeing. 

Hicks talked about this column work--25 cm column, Nalcite, at 
temperature of boiling CC1 4 , pH 3.19 to separate americium and 
curium. The·results look promising for fast separations. 

Perlman made a few comments about Miller's yield data on copper 
bombarded with 200 Mev deuterons and 400 Mev helium ions, suggesting that 
the data indicate that the individual nucleons give rise to some of the 
products rath~r than the deuteron or helium ion as a whole. 

* * * * * 
Back in my office I found a letter from Joseph Kaplan asking me to 

give either a 30-minute invited paper at the January 2 and 3, 194B 
meeting of the American Physical Society to be held at UCLA or an 
one-hour address at ~ joint meeting of the American Physical Society and 
the Acoustical Society of America on December 12 in Los Angeles. 
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A memorandum arrived from Don Cooksey announcing that Spof English, 
now in the AEC Division of Research, has arranged some special seminars 
on solvent extraction, to be chaired by Frank Spedding and to be held on 
October 16 and 17 at Clinton Laboratories (after the Information 
Meetings). English suggested I attend. I discussed this with Perlman, 
who agreed. 

Another note went to Joe Katz today to suggest a referencing change 
in Chapter 2 of Volume l4A, which I returned to him on September 3. I 
told Katz that paper 19.1 of Volume 14B ("The Tracer Chemistry of 
Americium and Curium in Aqueous Solutions" by S. G. Thompson, L. O. 
Morgan, R. A. James, and I. Perlman) is being revised. 

For a number of months I have been trying to buy a new car. This has 
been extremely difficult, not only because of the shortage, but also 
because most dealers want to make a little extra money on the deal, 
something to which I am adamantly opposed. However, I finally found one 
dealer who put me on the waiting list and agreed to sell me a new car at 
list price. Today I took delivery of a 1947 Hudson sedan from H. W. 
McKevitt Company, Inc. in Berkeley. 

Tuesday, September 9, 1947 

I left San Francisco on a 9:30 a.m. flight (United Flight 602) for 
Chicago, where I arrived about 6:30 p.m. There I took a limousine and 
cab to the Chicago and Northwestern Railway Station and caught a late 
train to Madison. I am staying at Elizabeth Waters Hall (a student 
dormitory). on the University of Wisconsin campus. 

[In Berkeley, Mary Bender wired a reply, over my name, to Jim Grady's 
September 4 telegraphic invitation: "WILL PREPARE RADIO SCRIPT AND AM 
AVAILABLE FOR RECORDING AT TIME INDICATED." 

Iz Perlman answered the memo from Don Cooksey that I received 
yesterday, saying that I shall attend the solvent extraction seminars in 
Clinton on October 16 and 17, but that I will not present a paper. 

A telegram arrived from L. S. Deatly of the Kansas City ACS Section, 
requesting that I stop in Kansas City on my return from the New York 
meeting and speak before their section during the week of September 22. 
Mary immediately wrote back, explaining that I have to return to Berkeley 
on the 18 and that she doubts that I can do this, but that she will 
transmit his invitation as soon as she can. 

Mary also replied to Joe Kaplan's invitation and said that she doubts 
that I can speak on either date because of other meetings, but that I 
will write him when I return to Berkeley.] 

Wednesday, September 10, 1947 

In Madison, Wisconsin. I attended the Symposium on "The Use of 
Isotopes in Biology and Medicine." Following Harold C. Urey's talk on 
"Preparation of Stable Isotopes," I spoke at 11 a.m. on "Preparation of 
Radioactive Isotopes." I began by saying: 
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The use of radioactive isotopes as tools in research has found 
widespread application and the present indications point toward an 
ever increasing use in the many fields of science and industry. In 
this connection the subject of the preparation of radioactive 
isotopes is, of course, an important one. The large number of 
radioactive isotopes now known and the new methods for their 
production are rapidly leading to such specialized techniques in 
their preparation that this may soon be regarded as a field in itself 
extending, in some cases, into operations of such character that they 
may be considered industrial in nature; This is a far cry from tne 
earliest modest researches which utilized radioactive isotopes, and 
it seems interesting therefore in a discussion of the preparation of 
radioactive isotopes, to devote a few words at the beginning to the 
pioneer work which eventually led to the present wide area of 
endeavor .... 

Speakers in the afternoon program, over which Farrington Daniels 
presided, were Paul C. Aebersold, Alfred o. Nier., Charles D. Coryell, and 
Martin Kamen. There was a smoker and social hour at 7 p.m. 

Glenn Seaborg, John Willard, Conrad A. Elvehjem, and Robert H. Burris, 
University of Wisconsin, September 10, 1947 

[In Berkeley, Stan Thompson drove Helen and Lynne home from Alta 
Bates Hospital. When they arrived home, he insisted on carrying Helen 
upstairs to our second story, front bedroom. Helen has hired a baby 
nurse, Miss Emma Stelzer, for a couple of weeks to help take care of 
Lynne.] 

Thursday. September 11. 1947 

In Madison, Wisconsin. Again the Symposium took up the whole day. 
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The afternoon session consisted of panel discussions, and I took part in 
the third one on "Chemical Reactions.". Norris Hall presided, and the 
other participants were John Willard, Charles D. Coryell, and Farrington 
Daniels. In the evening Daniels and Urey spoke in a discussion session 
on international and domestic implications of atomic energy. 

I saw Donald McPherson of John Wiley & Sons, Inc., and we had a brief 
conversation about the publication of the book of tables for nuclear 
science, which his company would like to do. I suggested that he contact 
Dr. L. F. Curtiss of the Bureau of Standards. 

[In Berkeley, Horace Hopkins prepared a list of the nuclei formed in 
the 400 Mev helium ion bombardment of arsenic for me.] 

Friday. September 12. 1947 

In Madison, Wisconsin. After attending the morning session of the 
Symposium, I caught a train for Chicago. When I arrived" I took a taxi 
from the Chicago and Northwestern Railroad Station to the Hotel Windemere 
and checked in. 

Saturday. September 13. 1947 

In Chicago. I took a taxi to the University of Chicago campus to 
talk with the fellows at New Chem. Joe Katz and I went over some of the 
problems connected with the PPR volumes. We also talked with Clark 
Hindman about the feasibility of a symposium at the spring meeting of the 
ACS on the chemistry of the transuranium elements. 

Later I went back to my hotel, picked up my luggage and took a taxi 
to the Chicago airport where,at 3:30 p.m. I caught United Flight 526 for 
New York City. I arrived at about 9 p.m. When I checked in at the Hotel 
Biltmore, where I will share a room with Iz Perlman, I found a letter 
from E. R. Weid1ein, who is sorry that I cannot attend his committee (on 
publications) meeting on September 12 but hopes to see me while I am in 
New York. Weid1ein is staying at the Chemists' Club and will leave New 
York on Monday evening, September 15. 

Sunday. September 14. 1947 

In New York. I went by taxi from the Biltmore Hotel to the Hotel 
Pennsylvania and registered for the ACS Convention. There I saw and 
talked with many acquaintances. 

Among the people I saw was Gerhart Friedlander, a former graduate 
student of mine. Friedlander mentioned that he is trying to find a new 
job, preferably academic--he is now working for General Electric in 
Schenectady. I also talked for a while with George Manov who is 
considering changing fields to something in the nuclear area. 

James M. Church (National Secretary of Phi Lambda Upsilon) spoke to 
me about attending the Phi Lambda Upsilon luncheon on Thursday so that I 
can be initiated into honorary membership. When I explained that I have 
to return to Berkeley before then, he suggested that this initiation take 
place in Los Angeles by my Alpha Kappa Chapter. 
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I also spoke with Saul Winstein about Bill Young's plan to nominate 
him for next year's ACS Award in Pure Chemistry. Saul promised to send 
me a list of his publications. 

Monday, September 15, 1941 

In New York. I took a taxi from the Hotel Biltmore to the Hotel 
Pennsylvania to attend the meeting of the ACS Committee on Foreign 
Compendia at 11 a.m. Present were R. Adams, V. du Vigneaud, H. Hass, C. 
Marvel, A. V. Grosse, and I. Roger Adams gave a brief resume of his trip 
to Japan. The Committee then unanimously voted to recommend to the 
International Union's Commission on Chemical Compendia to request funds 
to buy and send books, journals, etc., to the Beilstein and Gmelin 
Editorial Offices. C. S. Marvel reported on and distributed copies of 
the second Report of the International Union of Chemistry's Commission on 
Chemical Compendia. The Committee decided to invite a member of the 
ACS's Committee on International Relations to become a member of our 
Committee to replace Dr. Whitmore who has died. H. Hass reported a 
highly gratifying response to his appeal for chemical literature for the 
the Bei1stein and Gme1in Editorial Offices and other European Scientific 
Li braries. 

At 1:30 p.m. I had a preliminary interview with Alan Handley, Jinx 
. Fa1kenburg [she is most attractive], and Tex McCrary in the Press Room on 
the mezzanine floor of the Hotel Pennsylvania, preparatory to my 
appearance on the "Hi Jinx" program on Tuesday morning. George A. W. 
Boehm, Radio Editor of the ACS arranged this. 

Then at 2:15 p.m. I recorded at WOR studios (Broadway and 40th 
Streets) a 15-minute talk, "An Account of Nuclear Research 
Developments. II This is for broadcast tonight over radio station WNYC 
duri ng the awards ceremony. I began by sayi ng: 

I am going to speak to you this evening about atomic or nuclear \ 
research including a number of aspects of this important subject 
which is in the news so much these days. I suppose that when the 
subject of atomic research is mentioned it brings to mind for most 
people the atomic bomb, the most spectacular product of research work 
in this field. However, I am not going to speak about this tonight, 
but rather I shall confine my remarks to the many constructive 
results which are being achieved in this field. In particular I 
shall speak about three of these aspects--first, the prospects for 
the application of atomic energy to peacetime industrial uses, 
second, the use of the by-product radioactive material for important 
research i~ medicine and biology and other scientific fields, and 
third, I shall say a few words about the interesting new ultra high 
energy machines which are. being built in this country ... 

I returned to the Biltmore Hotel to rest and freshen up and then 
attended a £> p.m. dinner for the medalists given by President W. Albert 
Noyes, Jr., in Parlor C of the Hotel Pennsylvania. This was followed by 
the ACS General Meeting at Manhattan Center (34th St. just west of 8th 
Ave.). There Professor Warren K. Lewis of MIT was awarded the Priestley 
Medal, I was given the ACS Award in Pure Chemistry (presented by Foster 
D. Snell representing Alpha Chi Sigma), and Mary Lura Sherrill of Mount 
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Holyoke College was awarded the Francis P. Garvin Medal for Women in 
Chemistry. My acceptance address entitled "Nuclear Tranformations in the 
New High Energy Ranges" began: 

Nuclear science is about to enter, and in fact has to some extent 
already entered, an important new phase in its development, namely 
the area of ultra high energies. A limited entree into this region 
had already been permitted through observations with high energy 
cosmic rays, but these are of such low intensity as to limit 
seriously both the rate and the scope of progress which is possible. 
New ideas for design, together with new techniques for building, have 
led to prospects for the construction in the rather immediate future 
of a number of machines capable of accelerating electrons and light 
positive ions to an energy region comparable with that of the most 
interesting of the cosmic rays. 

G. T. Seaborg receives Award in Pure Chemistry from F. D. Snell, representing 
Alpha Chi Sigma 

After the meeting there was a general mixer, and I again saw and 
spoke with many old friends. I talked briefly with Fred Albaugh, who is 
attending the meeting in order to recruit new employees for the General 
Electric Nucleonics Project at Hanford. I told him about my recent 
purchase of a Hudson. 

Professor Sneed also came up to me and, after congratulating me, told 
me how pleased he is with my contribution to his book. I also had a few 
words with Eric A. Lof of American Cyanamid. When we digressed into the 
subject of our Swedish backgrounds, I mentioned that my parents want to 
visit Sweden next year but are having difficulties securing passage on 
the Swedish-American Line; Lof offered to contact a friend with the 
company. 

After the mixer I returned to my hotel. It has been a full day. 
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Tuesday, September 16, 1947 

In New York. At 8:30 a.m. I took part in the "Hi Jinx" program 
(Station WNBC) with Jinx Falkenburg and Tex McCrary. I returned to the 
Biltmore, called Berkeley, and talked with Mary Bender, who told me about 
the invitation to speak to the Kansas City ACS Section on my way home and 
her letter declining the invitation. I told Mary that she was absolutely 
correct. 

I then took a taxi to the Hotel Pennsylvania. Here I met with 
Hoylande Young to discuss declassificat~on of "Chart of Nuclear Species" 
by Kohman, Seaborg, and Sullivan. She will mail me some copies and I 
shall'mark one to make it declassifiable and return it to her. We also 
talked about the much bigger job--declassificationof Volumes 14A and 14B 
of the Plutonium Project Record, and I insisted that she arrange for 
additional Responsible Reviewers to help handle the papers. I suggested 
the names of Edgar Westrum" and Edwin Orlemann as men highly qualified for 
the job. 

After a busy day, I returned to my hotel to rest and freshen up; then 
I caught a cab to the Hotel New Yorker, where I was a guest of the 
Professional Branch of Alpha Chi Sigma at their dinner in the Ballroom. 

Wednesday. September 17, 1947 

In New York. Most of my day was spent at the Symposium on 
Ion-Exhange Separations in the Ballroom of the Hotel Pennsylvania at 
which I heard papers by E. R. Tompkins and his group at Oak Ridge, F. H. 
Spedding's group at Iowa State, and B. H. Ketelle. J. A. Marinsky and L. 
E. Glendenin presented their" paper called "The Chemical Identification of 
the Isotopes of Neodymium and Element 61." They suggested their name of 
"prometheum" for element 61; until the. question of the discoverer is 
settled, the element will have to remain unnamed. It was a most 
satisfying meeting. 

[In Berkeley, Helen and I received the following warm letter from my 
parents about the birth of Lynne--the first part is from my father (Ted) 
while the second part is from my mother (Selma): 
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Thursday, September 18, 1947 

In New York. Part of my morning was spent at the ACS meeting at the 
Hotel Pennsylvania. talking with various friends. One person with whom I 
spoke was Alan Clifford. former Met Lab colleague who ;s now a graduate 
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student at the University of Delaware. Clifford told me about his work 
on the preparation of SmC1 2 by the reduction of an anhydrous solution of 
SmC1 3 with magnesium plus HC1. Clifford promised to send me a copy of 
his master's thesis .. I renewed my invitation to him, first extended last 
spring, to come out to Berkeley to work for his Ph.D. degree. [I know 
from his performance at the Met Lab that he is an unusually able 
scientist. ] 

In the late morning I took the limousine to the airport and caught 
American Air Line Flight 9 to San Francisco. After my 10 p.m. arrival in 
San Francisco, I took a limousine downtown, where Herman Robinson met me 
and drove me home. -

Helen reported that she, Peter, and little Lynne are doing well--I 
took a brief peek at Lynne. 

Friday, September 19,- 1947 

After talking with Pete and admiring Lynne, I went to the lab and 
checked on the research of the various men. I told Asprey about 
Clifford's method of preparing SmC1 2 by reducing an anhydrous solution of 
SmC1 3 in absolute alcohol with magnesium plus HC1. 

Later I looked at and handled some of my accumulated correspondence. 
I read a September 5 letter from H. W. Pearsall (Assistant Editor, Record 
of Chemical Progress), who asked that a sharper copy of Figures 4 and 5 
of my Wayne University talk be sent to the printers. Mary took care of 
this while I was out of town. . 

David McCoy of World Republic wrote on September 10 to inform me of 
the visit to this country of ~enry Usborne, British M.P., who will speak 
in various cities next month on the subject of world federation. 

I looked over a preliminary draft of the program for the Solvent 
Extraction Conference on October 16 and 17 at Oak Ridge that arrived from 
Frank Spedding. Spedding included a list of participants. 

C. E. Center (Plant Superintendent) sent me an invitation to visit 
the K-25 plant during my visit at Oak Ridge during the week of October 12. 

I dropped a note to F. T. Hobbs (AEC, Washington) to explain that I 
cannot supply the information Curtis A. Nelson (U. S. Administrative 
Representative, Chalk River) requested about actinium because the copy of 
the NRC's requisition was not attached to my copy. 

Saturday, September 20, 1947 

I made the usual rounds of the labs during the morning and, in the 
afternoon, went to the first football game of the season. California has 
a new coach--Lynn o. "Pappy" Wa1dorf--and this year's team looks 
promising. It beat Santa Clara 33 to 7. Waldorf comes to us from 
Northwestern University, where he developed such outstanding players as 
quarterback Otto Graham and established a reputation as a fine leader of 
men and molder of character, the type of coach we want at Berkeley. 
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Sunday, September 21, 1947 

I spent the day at home with the family, where I did a lot of 
reading. I enjoyed getting acquainted with our daughter Lynne and 
watching Pete's reaction to his sister. I also took an occasional turn 
at giving Lynne her bottle and walking her when she fussed. Our nurse, 
Miss Emma Stelzer, has worked out well, and she is a good cook. She also 
arranged for a substitute, Florence Henderson, when she had to be absent 
for a couple of days. 

Monday, September 22, 1947 

The first thing I did this morning was to take care of a few 
administrative matters. I answered a September 8 letter from Ira M. 
Freeman (Rutgers University), who is preparing an elementary physics 
textbook for McGraw-Hill. Freeman asked for the proper way to list the 
transuranium elements in a periodic table. I told Freeman that this is a 
question that has been the subject of a great deal of discussion, but I 
believe it is best handled by listing the elements from actinium on as a 
second rare earth group outside the body of the periodic table as the 
Welch Company has done in its 1947 wall chart. I gave Freeman the mass 
number of the longest-lived isotope of each element to be used in place 
of the atomic weight of the element. 

As the result of my appearance on the Tex and Jinx program, I 
received a letter from a Ruth Van Voast of Brooklyn, New York, who asked 
that I give her an honest answer as to how much torture of house pets, as 
opposed to mice and guinea ~igs, goes on in our university laboratories. 

While I was in Madison, Edgar S. Gordon (State of Wisconsin General 
Hospital) asked for a picture of me. This I had mailed to him, saying in 
the covering letter that I enjoyed the Symposium and have heard many 
favorable reports about it. 

I wrote to K. H. Kingdon (General Electric, Schenectady) to confirm 
the date of October 7th for my visit to Schenectady and to ask for a 
hotel reservation for the night of October 6. 

Tuesday, September 23, 1947 

Present at this morning's 8 a.m. meeting were Asprey, Ballou, Conway, 
Cunningham, Eyring, Ghiorso, Goeckermann, Hicks, Hopkins, Howland, James, 
La Chape11e, Lindner, Miller, Newton, Moore, Perlman, Redman, Seaborg, 
Street, Templeton, Thompson, and Vermeulen. First to report was James, 
who discussed his work with Street on a sample of plutonium that had a 40 
Mev helium ion bombardment. The curium fraction showed an alpha decay 
period of about 30 days, while its Geiger activity is showing a 15-day 
period. The americium fraction shows a 50-hour period (Am 238 ), which may 
be formed from deuteron impurity in the beam or may be a daughter of 
Cm238 decaying by K capture. 

Newton talked about the fission yields of isotopes formed in a 40 Mev 
helium ion bombardment of thorium. Newton isolated 130-day Sn~2~,~23. 
43-day Cd~~5, 55-day Sr89 , 12.8-day Ba~40, 27S-day Ce~44, 1-year 
Ru~o6, and 70-year U232 and determined the relative yields as a function 
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of alpha energy, using successive layers milled from the target. 

La Chapelle discussed his preparation of what .is probably Np02Cl-xH20 
(a green crystalline substance) and his plans to check the Cl/Np ratio 
and to prepare a sample for x-ray analysis. He also plans to prepare the 
pentachloride. 1 suggested that we should try to prepare NP30a as they 
have done in Chicago. 

Goeckermann showed his curve of the fission yields for various 
isotopes formed by 200 Mev deuterons on bismuth. Perlman said that the 
accumulating data indicate that the heavy fragments are neutron deficient 
while the light fragments have a neutron excess like normal uranium 
fission products. A possible explanation for these results is that the 
nucleus splits with the same nip ratio in each fragment. 

Asprey told about his preparation of SmC1 2 by preparing anhydrous 
SmC1 3 by heating the hydrated salt in HC1 at about 3000 C, then reducing 
it to SmC1 2 by heating in H2 for two days. So far, he has not been 
successful in preparing it by a method described by Clifford. 

Ghiorso reported on spontaneous fission measurements on the two 
curium samples from Hanford-irradiated americium and the Clinton sample. 
He has no evidence for spontaneous fission of Cm243 and concludes the 
spontaneous fission is due to Cm242. 

Templeton reported cell constants for a sample of NpC1 3 (prepared by 
Eyring) and a sample of AmF3 (prepared by Eyring). He also announced 
that .his x-ray and camera system for making diffraction measurements at 
high temperatures (up to 500-600°C) has been set up'and is now operable. 

* * * * * 
At 10 a.m. 1 met with the Chemistry 123 class, which is being held in 

Room 219, Gilman Hall. Students this semester include John C. Alley, 
Carlos B. Amspoker, Gordon M. Barrow, George W. Barton, Michel J. Berger, 
Nathaniel 1. Berlin, Herman J. Bradley, Richard G. Breuer, Fred N. 
Briggs, Edward P. Bullwinkel, Meyer Chessin; Leland J. Chinn, James B. 
Chubbuck, Donald R. Cochran, James A. Cook, Arthur M. Crestfield, Dean W. 
Criddle, Clarence Cunningham, Milton W. Davis, Thomas E. Davis, James A. 
Oyer, Emanuel Epstein, William H. Eustis, Lyman L. Forker, Abraham J. 
Fradkin, George J. Fritz, Marjorie H. Goodwin, John Gruber, Martin E. 
Haet, George F. Hardy, Herman R. Haymond, Cline H. Hayward, Warren J. 
Heiman, Harold L. Helwig, Thomas G. Hennessy, Earl H. Hoerger, Donald F. 
Howard, Julian Huebscher, Rex L. Huff, Leland F. Hunt, Carl R. Hurley, 
Edwin L. I10ff, Alice J. Irish, Yoshiko Ito, Gordon L. Johnson, Betsy Mae 
Jones, Lieselotte J. Kamm, Arthur Kar1er, David G. Karraker, Robert W. 
Kaufmann, Jack D. Knight, Robert D. Knopes, J. Eugene Kunzler, Richard M. 
Lemmon, A. Albert Lewis, Harold R. Lohr, Aaron Lukton, Luis Marquez, 
Kenneth L. Mattern, Alice L. Mazman, William W. Meinke, Carl F. Miller, 
Lewis W. Myers, Robert A. Naumann, Fred M. Nelson, Henry M. Neumann, 
Abraham Ottenberg, John S. Peck, Robert L. Penn, Valerie C. Phillips, 
Joseph F. Pinnick, Ernest A. Pinson, William W. Reynolds, Esther D. 
Richert, Guy Rocco, Guido B. Rossi, James Robertson, David A. Sa1zberg,
Gwendolyn M. Shaw, James N. Shoolery, Dale H. Smathers, Howard L. Smith, 
Samuel Solomon, R. Sree, John M. Talbot, James E. Tash, Rodes Trautman, 
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Leonard W. Tregi11us, Jose R. Velasco, James V1amis, Jack M. Vogel, 
Patricia C. Wallace, James C. Wallmann, Allen N. Webb, John W. Weldon, D. 
Emerton Williams, and Richard D. Wolfe. 

I checked in with Miss Kittredge and then went to the hill. There I 
read a note from Warren Weaver, dated September 15, who thanked me for 
returning my corrected radio script and said that he will let me know 
what is going to happen with the scripts as soon as he knows. 

After some routine matters, I made the rounds of the labs. 

Wednesday. September 24. 1947 

On campus Perlman, Cunningham, and I talked with a number of incoming 
graduate students who have indicated they are interested in doing their 
graduate research with our nuclear chemistry group. 

Later I caught up on some of my journal .and report reading. 

Thursday. September 25. 1947 

I looked over my notes and then at 10 a.m. I gave the introductory 
lecture to the Chemistry 123 class. 

In today's mail a letter arrived for me from a Benjamin Max Franklin 
of Enid, Oklahoma, beginning, "Attraction is inconceivable. Repulsion 
can be explained as matter in motion, ... " I. told Mary to file it in the 
crack-pot file. 

Friday. September 26. 1947 

Considerable ti~e today was spent on my correspondence. Lynn White~ 
Jr. (President of Mills College) asked on September 18 that I address the 
student body on November 11 on the subject of atomic energy and its 
implications. In my reply today I said that I will be happy to speak at 
Mills College on the subject, "Peacetime Applications of Atomic Energy," 
but that I would rather not say anything about the political and 
international implications because of my official connection with the 
Atomic Energy Commission. 

To Martin Kilpatrick (Illinois Institute of Technology), who asked on 
September 19 for an evaluation of Herbert H. Anderson, I wrote my usual 
letter, saying that· Anderson has a great deal of experience in the 
synthesis and identification of new inorganic compounds but that he is a 
lone wolf type of worker--probably because of his shyness and 
introversion. I suggested that Kilpatrick have a personal interview with 
Anderson. 

In reply to a September 22 request from George Baitsell that I accept 
a limited number of engagements for Sigma Xi lectureships, I explained 
that I have tied myself up with so many engagements this year that I am 
finding it almost physically impossible to fill them. In fact, I said, I 
am scheduled to be away from home about half of the time in spite of the 
fact that I am supposed to be teaching an undergraduate course and 
directing the research of a substantial group of graduate students. 
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I also wrote to L. S. Deatly (Kansas City ACS Section) to verify that 
Mary Bender, who contacted me in New York, was correct in saying that I 
could not stop in Kansas City for a talk. 

I wrote to H. W. Pearsall (Assistant Editor, Record of Chemical 
Progress) and explained that the redrawn figure 5 that was sent to him 
while I was out of town was not entirely correct and that I am now 
sending him a corrected figure. I also asked if I would receive proof on 
the article. 

A note arrived from Alan F. Clifford, saying that he is sending me, 
under separate cover, a copy of his master's thesis. Clifford reported 
that he has decided to stay at Delaware, where the pace is slower, rather 
than come to California because of his health problems--Clifford has 
colitis. However, he said, he may want to study in California after he 
receives his Ph.D. 

After telephoning Kenneth Priestley and discussing the consulting 
contract for Edgar Westrum for the next year, I wrote Priestley a 
confirmatory memorandum, in which I suggested a pay rate of $25.00 per 
day . 

I mailed 11 copies of a paper entitled "Search for Elements 94 and 93 
in Nature. Presence of 94 239 in Carnotite" by C. S. Garner, N. A. 
Bonner, and G. T. Seaborg to Hoylande Young for submission for 
declassification. I explained that Garner wants to publish this prewar 
work concurrently with the paper, "Element 94 in Nature," by G. T. 
Seaborg and M. L. Perlman--that paper was declassified a year ~go. 

I proofread the abstract that I recently wrote for Paper 22.1 ("The 
New Element Americium (Atomic Number 95)," by Seaborg, James and Morgan) 
of Volume l4B: . 

Several isotopes of the new element 95 have been produced and their 
radiations characterized. The chemical properties of the tripositive 
element are similar to those of the typical tripositive lanthanide 
rare earth elements. Element 95 is different from the latter in the 
degree and rate of formation of certain compounds of the complex ion 
type, which makes possible the separation of element 95 from the 
lanthanide rare-earths. 

The name americium (after the Americas) and the symbol Am are 
suggested for the element on the basis of its position as the sixth 
member of an actinide rare-earth series, analogous to europium, Eu, 
of the lanthanide series. 

The isotopes found and studied in this work are: (1) Am 241 , which 
decays by the emission of alpha particles (energy- -5.45 Mev) with a 
510 ± 20-year half-life and is produced by the beta-decay of 
PU 241 , which, in turn, is produced by the B,n reaction on 
U238; (2) Am242, which decays by the emission of beta-particles 
(-G.8 Mev maximum energy) with a l7 - hour half-life or, 'in another 
isomeric form, by branching decay with the emission of alpha particles 
(energy unknown) and beta particles (~0.5 Mev maximum energy) in the 
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ratio -0.002 alpha particles per beta particle; both 
isomers are produced by neutron capture in Am24~; (3) Am239, which 
undergoes branching decay, decaying (a) by orbital electron capture 
with a 12 hour half-life and emitting 0.285 Mev gamma rays and 
conversion electrons in addition to the characteristic x-rays and (b) 
by alpha-particle emission (energy unknown) in the ratio -0 . 01 
alpha particles per electron capture. This isotope is produced by 
the d,2n reaction on PU 239 and by the a,2n reaction on Np237; (4) 
Am238, which decays by orbital electron capture with a 50-hour 
half-life, emitting 1.3-1.4 Mev gamma rays and conversion electrons 
in addition to the characteristic x-rays. Am238 is produced by the 
d,3n reaction on PU 239 and by the a,3n reaction on Np237. 

Saturday, September 27, 1947 

I spent the morning at the lab; in the afternoon I went to Memorial 
Stadium to watch California beat Navy by a score of 14 to O. It is 
apparent that we have a first-class football team this. year . This is 
interesting because many of this year's players were on last year's team 
which, under coach Frank Wickhorst, lost seven out of nine games . 

Sunday, September 28, 1947 

During the afternoon Herman Robinson came by and took some pictures 
of our family: 

-336-

Helen, Peter and Glenn 
Seaborg, back yard of 
2808 Ellsworth Street, 
Berkeley, September 28, 1947 



Lynne, Glenn, and Peter 
September 28, 1947 

Peter Seaborg, 2808 Ellsworth Street 
Berkeley, September 28, 1947 
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Monday, September 29, 1947 

I made the rounds of the labs and then looked over my correspondence. 
I received a copy of a letter from Francis W. Test (Chicago Patent Group) 
to W. E. Elliott (Berkeley Patent Group) regarding my query of September 
5 about case S-5625 (neptunium hexafluoride). Test noted that case S-58, 
in the name of Seaborg and Brown, discloses the higher fluoride of 
neptunium and a process which would make neptunium hexafluoride. This 
was filed on January 30, 1943 , but Alan Florin, whom I suggested as a 
possible inventor, was not a member of the Project until August 21, 1943. 

I answered a September 24 letter from Fred Albaugh, who asked for my 
opinion about Gerald W. Sears, who worked with Simpson and Phipps during 
the Met Lab days. I told Fred that I know that Simpson and Phipps held 
Sears as almost an equal with Seifert (Ralph L.) and that I recall Sears 
as having a pleasant but quiet personality; I believe Sears would be a 
good bet for his organization. In reply to another query, I said that I 
have just about decided to be satisfied with our Hudson car. 

A note went to K. H. Kingdon (Schenectady) to inform him that my 
reservation on AAL Flight 754, scheduled to arrive in Albany at 9:20 p.m. 
on October 6th, has been confirmed. I suggested that I take a taxi from 
Albany to Schenectady to save him the trouble of meeting me . 

I also put in a call to Joe Kaplan (UCLA) about the invitations in 
his letter of September 4. I agreed to arrange to talk on January 3 at 
the UCLA meeting of the American Physical Society on "Nuclear 
Transmutations with High Energy Particles." 

lhe text of my talk, "Nuclear Transformations in the New High Energy 
Ranges," which I gave at the New York Meeting of the American Chemical 
Society on the occasion of the presentation to me of the ACS Award in 
Pure Chemistry on September 15, appeared in the September 29th issue of 
Chemical and Engineering News [C & E News 25, 2819 (1947)]. 

Tuesday, September 30, 1947 

lhe following people attended this morning's 8 a.m. group meeting: 
Asprey, Ballou, Barton, Bradley, Cunningham, Eyring, Fries, Garden, 
Ghiorso, Glenn (an electrical engineering graduate student who will do 
his graduate research with our group), Goeckermann, Hicks, Hopkins, 
Howland, Huffman, James, La Chapelle, Lindner, Magnusson, Miller, Neumann 
(our new graduate student), Perlman, Robinson, Seaborg, Stewart, Street, 
lempleton, and Werner . I began by announcing that the joint Tuesday 
afternoon meetings with the Gilman Hall group will resume on October 7 
and our own meeting will be shifted to Thursdays at 8 a.m . I also told 
the group that a new accelerator, being designed by Bill Brobeck, will be 
built here at Berkeley; it will accelerate protons to about 5 Bev (5000 
Mev); this is exciting news. 

Street told about his new results from a bombardment of PU 239 

with 40 Mev helium ions. The americium and curium were separated from 
rare earths by fluosilicate cycles and from each other on aNalcite 
column; no 46- hour curium activity was found this time, and only the 
50-hour activity was found in the americium fraction. I commented that 
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this confirms the assignment of the 50-hour isotope to Am238, if we are 
correct in our belief that Cm240 decays in part by K capture. If the 
50-hour americium were Am240, it should have appeared in the curium 
fraction as a decay product. 

Werner described his successful weighing, using a double capsule made 
entirely of platinum, of 25.5 micrograms of curium oxide from the second 
Hanford irradiation (51NB). The alpha assay corresponds to 75% of 
Cm242 by weight; the remaining 25% is attributed to Cm243 or impurities 
or both. Werner said that the recovery of the remainder of the curium 
has begun. 

Ghiorso said that he has not measured the slow neutron fission of 
this material yet--the Cm243 should show up if there is several weight 
percent present. Ghiorso is going to take a sample to Chicago, along 
with americium and curium fractions from a long bombardment of PU 239 with 
helium ions from the 60-inch cyclotron and for comparison, some low gt 
curium (pure Cm242) requested from a Clinton irradiation of Am241. He 
mentioned that they were unable to observe the spontaneous fission of 
curium by means of alpha photographic plates because of fogging of the 
film by alpha particles. 

Robinson reported that Barton will first work on the Cauchois x-ray 
spectrograph, which will be out of the shop soon. He expects to be able 
to determine energies of x-rays of elements from copper up to the heavy 
elements. 

Asprey reported that he is attempting to prepare AmC1 2 in anhydrous 
HC1-C 2Hs OH solution by reduction with magnesium--he has now prepared 
SmC1 2 by this method. He found no apparent change in the supernatant 
liquid and no new precipitate. 

Miller announced that they are going to look for possible formation 
of proton emitters in a short bombardment of copper in the 184-inch 
cyclotron. I said that even if proton emission is energetically 
possible, it is improbable that it could compete with positron and gamma 
emission, and Ghiorso said that protons will not be easy to detect in a 
sample containing much positron or negative beta activity. 

Lindner talked about some of the activities found in the Te, Sb, Sn, 
In, Cd, Ag, Pd, Ru, Mo, and Y fractions from a long bombardment of 
antimony with 200 Mev deuterons. It is too early to give quantitative 
results. 

Eyring reported that the bulk of the sample reported last week as 
NpC1 3 contained about 1 1/2 chlorine per neptunium according to a 
microtitration of chlorine. A sample just prepared in an attempt to 
produce NpC1 3 gives the x-ray pattern of Np02 and lattice constants 
identical to Zachariasen's, but the color is light green rather than dark 
brown or black. Cunningham suggested the green compound is probably the 
first pure Np02 since dark colors are usually· due to mixtures of 
oxidation states. Eyring also said that they plan to make some EuF 3 as a 
stand-in for americium in metal production practice runs. 
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Hopkins reported 
products formed when 
then talked about the 
deuteron bombardment: 
about 100 times lower 

some quantitative values for the yields of various 
arsenic is bombarded with 200 Mev deuterons. Ballou 

study of the products from a uranium plus 200 Mev 
the yields of Re 186 , Re 188 , and'Os 191 appear to be 

relative to Ba 140 than was reported by OIConnor. 

Hicks mentioned that they have made an apparently successful Nalcite 
column run for the separation of americium and curium at increased flow 
rate at 18°C. 

Finally, Huffman reported on progress by Beaufait on the study of the 
possible separation of zirconium and hafnium in an Amberlite IR 4 resin 
column. 

* * * * * 
At 10 a.m. I taught the Chemistry 123 class, discussing such concepts 

as spin, magnetic moments, quadrupole moments, etc. 

Yesterday, I received a letter from E. J. Durham (Secretary of the 
New York Section of the American Chemical Society), who wrote that I was 
unanimously elected Nichols Medallist for 1948. The award will be made 
at a joint meeting of the New York Section of the ACS and the American 
Section of the Society of Chemical Industry on Friday, March 5, 1948, at 
the Hotel Pennsylvania. Durham asked for my acceptance, a biographical 
sketch, and photographs in addition to suggestions for speakers to 
discuss my personal history and my scientific accomplishments. The award 
pleases me, but I am in a quandry about possible speakers. Before 
returning to the hill this morning, I stopped in and talked with 
Professor Latimer about the problem and asked his advice. Then back on 
the hill I dictated a letter to Durham, accepting the honor and sending 
him the materials he requested. I suggested the name of Winston Manning 
a~ one who could review my accompli~hments. For the other speaker I said 
I would be pleased to have W. A. Noyes, Jr., do this, but I am not 
certain whether he knows me well enough. I also offered the name of 
Ralph Halford at Columbia, as a probable member of the New York Section 
and someone whom I have known since he was a student here. Finally, I 
said that possibly the best person would be Wendell Latimer here at the 
University of California; however, Professor Latimer prefers to have 
someone from the east give this talk since for him it would entail 
traveling during the middle of the school semester. 

I checked on the various research projects but went home early to 
spend some time with the family--this coming trip is an extended one. 

Later I took the limousine from downtown Oakland to the Oakland 
airport, where I caught United Flight 610 at about 10:15 p.m. for 
Washington, D. C. 
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Wednesday. October 1. 1947 

Upon arrival in Washington at about 11 a.m., I took a limousine to 
the Hotel Statler and checked in. I then went to the headquarters of the 
American Chemical Society (1155 Sixteenth St., N.W.) and met Alden 
Emery. Over lunch we discussed a number of items including the symposium 
on the chemistry of the transuranium elements that Katz, Hindman, and I 
want to have at the ACS meeting in Chicago in the spring. One problem 
that needs to be solved is that we do not want the papers published in a 
journal of the ACS until after they appear in the Plutonium Project 
Record. Emery said he will write to Arthur Lamb about it. 

I also visited with Walter Murphy, Jim Crowe, and Bob Gould; Jim 
Crowe and I had dinner together. 

[In Berkeley, Health Chemistry issued a memorandum over my name to 
the personnel of our group working with radioactive materials notifying 
them that.it is imperative that they check and record the contamination 
on their hands. 

Carol Hyatt Dauben, Professor William G. Dauben's wife, began working 
with our group. Mrs. Dauben, who has a background in physics, will 
assist Dave Templeton with his x-ray crystallography research. Since her 
clearance has not yet come through, I asked her, when I met her last 
month, to help me with the literature search for my Sigma Xi lecture in 
December--"The Eight New Synthetic Elements."] 

Thursday. October 2. 1947 

In Washington. I took a taxi from the Hotel Statler to the AEC 
Building and attended a 2 p.m. meeting of the Subcommittee on Research of 
the GAC (DuBridge, Seaborg, Rabi, and Conant). We decided to propose 
that the full General Advisory Committee recommend to the members of the 
Atomic Energy Commission that the AEC support basic research rather 
broadly in universities in order to fill the time gap pending the 
establishment of a National Science Foundation. 

After dinner at the Statler, I again returned to the AEC Building in 
order to attend the meeting of the Subcommittee on Reactors of the GAC 
(Smith, Fermi, and Worthington). The Subcommittee decided to continue 
its recommendation to the Atomic Energy Commission that a statement be 
issued to clarify a realistic time schedule for the development of 
economic production of electricity for commercial use by nuclear piles. 
The Subcommittee also decided to recommend that the construction of a 
fast breeder reactor at Argonne be authorized and built as soon as 
possible. I suggested that a high temperature power reactor also be 
built as soon as possible in order to identify the technical problems 
involved; I suggested that Westinghouse be asked to develop and build 
it. The Subcommittee also discussed the establishment of a reactor 
development group composed of experts from each of the laboratories and 
agreed to suggest that the GAC recommend this to the members of the AEC. 

[In Berkeley, Iz Perlman gave the Chem 123 lecture. It looks as 
though he will have to give many of the lectures this semester.] 
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Friday, October 3. 1947 

In Washington. I again took a taxi from the Statler to the AEC 
Building to attend the 9:10 a.m. session of the GAC. All members were 
present, in addition to Manley, our support secretary Anthony Tomei, and 
Pa1azza10. Conant reported on yesterday's meeting of the Subcommittee on 
Research. Smith then talked about the meeting of the Subcommittee on 
Reactors--the GAC endorsed the recommendation of the Subcommittee that 
the Argonne reactor be approved and expedited. There was then a long 
discussion on the subject of a Reactor Development Committee and the 
question of a chairman. I brought up the subject of a power pile 
designed to operate at a really high temperature (of the order of 
1,OOOOC). Conant agreed and added-that, in view of the need for such 
a reactor for submarine or airplane propulsion, it perhaps should be 
built in a "quick and dirty" reactor program by the Commission; he 
proposed that there was only one individual who could tie together all 
the elements of this problem and supply the required energy and 
enthusiasm to accomplish the task--this would be Ernest Lawrence. The 
session was adjourned at 11 a.m. 

We were then joined by Commissioners Lilienthal, Waymack, Pike, and 
Bacher; Military Liaison Committee members Brereton, Parsons, Solberg, 
Ofstie, and Hinds; McCormack (Director, Division of Military 
Application); Fisk (Director, Division of Research); W. Williams 
(Director of Production); and Fields (Division of Military Application). 
Williams and Pike reported on the sources of raw material, McCormack 
spoke on the progress on the forthcoming nuclear test program and new 
weapons initiator design, and Fisk talked about Division of Research 
items. Lilienthal told us that authorization has been made for 
distribution of isotopes to foreign countries and that the Commission has 
also asked for exemption for its employees from civil service regulations 
for a three-year trial period. Bacher, in commenting on the statement on 
atomic power, said the AEC is now grateful for its preparation; he feels 
it should be rewritten in a style that would make it more understandable 
to the general public, after which it could be submitted for 
declassification. Worthington said he believes the statement should 
include a discussion of the economic aspects of atomic power. This 
session was over at 12:55 p.m~ 

At 1:30 p.m. we reconvened, and Fermi commented that there were two 
items to be considered in the case of the thermonuclear weapons: (1) the 
production of tritium and (2) some sort of test of the thermonuclear 
principle. We talked about Edward Teller's report on the subject and 
decided to recommend that it be downgraded from "Top Secret" to "Secret" 
so that it could have more widespread circulation. We also suggested 
that all nuclear properties of tritium be declassified. In a -
continuation of the discussion on the power reactor program, Conant 
reiterated his suggestion that we should try to get Ernest Lawrence to . 
head the program, especially if there is a ~ilitary urgency for such 
units for propulsion as there seems to be. Rabi was concerned that the 
implementation of such a proposal would result in grave personnel 
problems because of competition with other ~eactor programs. I again 
brought up the matter of a high temperature power reactor, stating that 
the problem could be met in an actual reactor rather than along the lines 
of only component research. An industrial company like Westinghouse, I 
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said. could be put in charge of development. thus eliminating competition 
for personnel. Oppenheimer disagreed. pointing out the experience with 
General Electric and Monsanto and indicating the time is not yet right 
for a high degree of industrial activity for much still depends on the 
activities of scientists rather than engineers. We were unable to 
resolve the differences between the two approaches--Conant's proposal for 
a "quick and dirty" approach under the leadership of one man. namely 
Lawrence. and my idea that industry develop a high temperature power 
reactor for a future source of power in industry. We enthusiastically 
supported the suggestion made by Oppenheimer and Rabi that Ernest 
Lawrence be made Chairman of the Reactor Development Committee. 
Oppenheimer suggested that the report of the Reactor Subcommittee be 
redrafted to incorporate this suggestion in order to give it a sense of 
urgency and to include a paragraph emphasizing the need for greater 
emphasis for high temperature power and the role of industry in such a 
development. We adjourned at 3:25 p.m. 

The GAC reconvened at 3:35 p.m .• along with Commissioners Lilienthal. 
Bacher. Waymack. and Pike; MLC members Brereton. Parsons. Solberg. 
Ofstie. and Hinds; as well as Wilson; Joseph A. Volpe. Jr. (General 
Counse1 1 s office); McCormack; and Admiral John E. Gingrich (Director of 
Security and Intelligence). Wilson opened the session with a discussion 
of various administrative matters. such as the establishment and 
functioning of the Medical Advisory Board. a proposed Committee on 
Exploration and Mining. and an Industrial Advisory Committee. He 
announced that John K. Gustafson has accepted the position of Director of 
Raw Materials. and he presented and explained an organizational chart of 
the Commission's activities. Gingrich then talked about the problems of 
security and personnel clearances. We emphasized that the Commission 
should have an enlightened declassification policy in the light of 
information supplied by intelligence sources. this session was adjourned 
at 4:40 p.m. 

We again met at 4:50 p.m. with only Carroll Wilson present. in 
addition to our members. Wilson answered our questions about the 
situation at Hanford. saying that Ke110gg-Ke11ex will undertake the 
solution of the waste recovery problems. that Standard Oil Development is 
willing to work on a portion of the Redox process. and that Carbide and 
C~rbon Company will explore the dry fluoride process for waste recovery. 
After Wilson left at 5 p.m .• we talked about the rephrasing of the 
reactor report and the reasons why the AEC should undertake the support 
of basic research at this time. We adjourned at 5:40 p.m. 

[In Berkeley. I missed the prelims of John Teurney Neu. a student of 
William D. Gwinn--I was a member of Neu's committee.] 

Saturday. October 4. 1941 

In Washington. I again went to the AEC Building for the 9 a.m. 
General Advisory Committee session. Most of the morning was taken up 
with a discussion of our attempts to revise our statement on atomic 
power; ~e finally decided that Fermi and Smith will collaborate on one 
form of revision and that Oppenheimer and Rabi on another. These will be 
prepared for comparison at the next m~.ting of the GAC. We also approved 
the revised form of the report from our Subcommittee on Reactors. which 
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incorporated the points we brought out yesterday. This session adjourned 
at 1 p.m. for lunch. 

When we reconvened at 2 p.m., Rabi raised the question of the 
competition between Brookhaven and Berkeley for a large accelerator. The 
conclusion we reached was that the Commission should support those 
activities that are associated with a unique facility of a type beyond 
the resource of any single institution at a place like Brookhaven; 
whenever a single university could carry a particular program or 
enterprise, this should not be incorporated in the Brookhaven 
activities. We also decided that our priority item for discussion in the 
forthcoming meeting with the Commissioners will be the organization 
structure of the Commission staff and our role with regards the technical 
activities of the Commission. Conant also raised the question of the 
detection of any possible test of a nuclear weapon by a foreign country. 
We agreed to take this up with the Commission and the Military Liaison 
Committee. The final topic today was a brief discussion of radiological 
warfare. We adjourned at 3:50 p.m. 

Later I had a conference with John E. Gingrich, who described the 
procedure for the new P c1earance--a person can be hired for unclassified 
work after only fingerprinting, but the FBI investigation will go on 
quickly in the interim. This type of clearance may start next week. We 
also talked about George F. Hardy and his clearance. Hardy was a member 
of the AVO in the spring of 1946 at Cal Tech; Gingrich said that he will 
give the word to hire him. I then brought up the subject of Wilkinson's 
clearance and asked Gingrich to hurry it along. He agreed to do so. 

At 5:30 p.m. Robert Bacher gave a cocktail party at his home at 3611 
Kanawak St., N.W., for the members of the General Advisory Committee, the 
members of the Atomic Energy Commission, and other key staff members. 

[In Berkeley the Cal football team defeated St. Mary's by a score of 
45 to 6.] 

Sunday, October 5, 1947 

In Washington. At 10:45 a.m. our committee met at the AEC 
headquarters with everyone except Conant present. We again went over the 
revised drafts of the reactor report and the research report; these were 
approved for transmission to the Commission. We also talked about the 
problem of declassification and agreed that as much secret information as 
possible should be declassified in order to make the maximum progress in 
the research programs. The session adjourned at 12:50 p.m. 

After lunch the GAC had a joint session with Commissioners Waymack, 
Pike, and Bacher; Military Liaison Committee members Parsons, Hinds, 
Ofstie, Solberg, and Brereton; and AEC staff members Wilson, Fisk, 
Williams, and McCormack. Oppenheimer then made his usual summary of the 
deliberations of the GAC over the last two and one-half days. He called 
attention to the problem of detection any nuclear or atomic bomb tests by 
a rival country and to the question of radiological warfare, in which one 
must recognize that defense is not separable from offense. With respect 
to declassification, Oppenheimer reported our conclusion that it is not 
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sound policy to retain classification on something that may be of use 
only in the order of ten years, that declassification policy should be 
enlightened by information supplied by intelligence reports, and that 
declassification may be warranted to remove pernicious public 
misconceptions (such as those current on the power aspects of atomic 
energy and super bombs). Parsons raised what he considered to be a 
critical question, namely the staffing and leadership at the Sandia 
Laboratory. Oppenheimer agreed with him that the man in charge should be 
a physicist; the names of Professor Joseph Henderson, Edward B. Doll, and 
Frederick C. Lindvall were suggested as possibilities. This joint 
meeting was adjourned at 3:20 p.m. 

I had several private conversations after the session. In a 
discussion of controlled thermonuclear reactions, Oppenheimer told me 
that a temperature of approximately 7 kev would be required to obtain 1% 
reaction efficiency. Bob Bacher said that the plans for the high flux 
reactor at Clinton now include provision for a small region of neutron 
irradiation space where samples can be irradiated at 800°C; the Air Force 
wants a space capable of accommodating samples at 1000°C. Fermi asked 
that I tell McMillan that he is worried that McMillan's n-p and n-n (n-d 
minus n-p) cross sections are too small according to theory. 

Monday. October 6. 1947 

In Washington. I took a taxi from the Hotel Statler to the National 
Bureau of Standards (on Connecticut Ave.) in order to attend the 9:30 
a.m. meeting of the Subcommittee on Nuclear Constants of the National 
Research Council in Room 204 of the East Building. Also present were 
members W. H Sullivan (Chairman), T. P. Kohman (Secretary), K. T. 
Bainbridge, H. H. Goldsmith, B. T. Feld, L. F. Curtiss, and M. Deutsch. 
Others in attendance were R. C. Gibbs (Division of Physical Sciences) and 
I. Feister. Bainbridge reported first on natural isotopic abundances--he 
plans to list best abundances rather than average values and said there 
may be systematic errors in Cameron's work. He also told me that he will 
send me some private results that he obtained in a letter from Mattauch 
whom he saw in Europe; he gave me Mattauch's values on the isotopic 
abundances of samarium, neodymium, tungsten, and molybdenum. Feld said 
that he has been working chiefly on nuclear electric quadrupole moments. 
Kohman presented his outline for his compilation of radioactive constants 
of the natural radionuclides. I reported that the Seaborg-Perlman "Table 
of Isotopes" has been issued as a secret report and that we are waiting 
for changes in the declassification guide before revising and publishing 
it. I asked for corrections to it. Deutsch reported on the compilation 
of data on radioactive disintegration schemes that is being carried out, 
and Sullivan expects his trilinear chart will appear next spring. 
Privately, Deutsch told me that a "long lens" magnetic lens beta-ray 
spectrograph would be our best bet for use in Berkeley and suggested that 
one of K. Siegbahn's instruments is a good prototype. It was also 
decided that our Subcommittee will come out with a master compilation of 
all our tables by about March 1. Curtiss and Sullivan described a set of 
notes on nuclear chemistry by Art Wahl et al. (some 150-200 pages) that 
the NRC Subcommittee on Radiochemistry may ask the NRC Committee on 
Radioactivity to publish in monograph form. 

I left Washington via AAL Flight 478 at 5:25 p.m. for New York City, 
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where I caught an 8:15 p.m. flight (AAL Flight 754) to Albany. After 
arriving in Albany about 9:30 p.m., I hitchhiked to Schenectady and 
checked into the Hotel Van Curler. 

Tuesday, October 7, 1947 

In Schenectady. I took a taxi from the Hotel Van Curler to the 
General Electric Company (Locomotive Works at 425 Peek St.), where I 
spent the day consulting with men such as James Marsden, Abe Lincoln 
Marshall, Edwin Zebroski, John Thomas, Henry Hass, John Flagg, Mike 
Cefola, et al. We discussed in detail possible improvements in the Redox 
Process, the solvent extraction process being developed to replace the 
Bismuth Phosphate Process for the recovery of plutonium at Hanford. The 
Redox Process has the advantage that it will recover the uranium that now 
goes into waste at Hanford. I learned that Argonne Laboratory plans to 
process and recover some low gt plutonium from Clinton for Rudolph Kanne 
(General Electric, Schenectady), who will use it to help determine the 
n,y cross section for PU 239 , needed for the design of the intermediate 
energy pile at Schenectady. 

I also saw Gert Friedlander and Morris Perlman, who told me that they 
and Jaffey use Kodak mounting tissue for their chart of isotopes, 
fastening by means of a hot soldering iron. Friedlander also mentioned 
that he has received a job offer from Brookhaven. 

At 6:29 p.m. I left Schenectady on NYC Train 65 (Advance Commodore 
Vanderbilt) for Chicago. 

[In Berkeley, Iz Perlman gave the Chern 123 lecture. Unfortunately, I 
missed another prelim committee meeting today--William Tracy Simpson, one 
of Pitzer's students.] 

Wednesday, October 8, 1947 

I arrived in Chicago at 7:15 a.m. and took a cab to the Windermere 
East Hotel and checked in. After breakfast I again took a taxi and went 
to Argonne Lab on the campus of the University of Chicago to talk with 
the men there. Jaffey and I had a discussion about their beta 
spectrometer, which he thinks will have a 5% geometry and as good 
resolution as Deutsch has at 1% geometry. Jaffey's spectrometer, 
however, is very large with high power requirements (-25 KW) with a 
peak of 100 amp. It uses two Westinghouse magnetic coils. Presently the 
coils are being rewound to get better heat transfer. 

Joe Katz and I got together and talked about the PPR volumes. We 
also again went over the plans for the symposium on the chemistry of the 
transuranium elements at the spring ACS meeting in Chicago. At lunch at 
the Quadrangle Club I ran into J. W. Buchta (Assistant Editor of Reviews 
of Modern Physics). We talked a bit about publishing the "Table of 
Isotopes" in that journal as I did with the 1944 version. Buchta also 
mentioned that Katharine Way is preparing a table of new data that she 
wants to publish in Reviews of Modern Physics. He promised to send a 
sample of her sheets for my opinion. 

I also looked up Herb Hyman to discuss one of the problems that came 
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up yesterday in my day at Schenectady. He said that isobutylaldehyde as 
a holding agent for the reducing agent Fe~+ would be put in the hexone
uranium solution in the holdup stage for the Redox Process. They have 
tested this only in batches and found no complexing. 

Sherman Fried told me about his unsuccessful attempts to produce 
AmF 4 or AmFs from the reaction of AmF 3 with fluorine gas. 

Thursday, October 9, 1947 

In Chicago. I again took a taxi to Argonne. One item that I plan to 
take care of on this visit to Chicago is a problem of recruitment. Iz 
and I know that Mary Bender, our secretary, will probably leave in the 
spring when her husband gets his degree. The problems involved with 
finding a competent replacement are numerous. I talked with Winston 
Manning and then approached Ruth Rogers, describing for her the many 
benefits of working in Ca1ifornia--the weather, the sights, new horizons, 
the pleasure of working for me, etc. Ruth, unfortunately, doubts that 
she will accept, but she will let me know. We did have a pleasant 
conversation, and Ruth mentioned one possibi1ity--Dora1 Buchholz, a 
secretary who worked for Morris Kharasch for a number of years and has 
worked a few months for Oliver Simpson. Miss Buchholz wants to leave 
Chicago and go into some other type of work, so she has quit her job with 
Simpson and plans to visit her brother in San Francisco. Ruth recommends 
Miss Buchho1z--if I can convince her to continue to work as a secretary. 
I also asked Winston if he would speak on my behalf at the Nichols Medal 
presentation in New York; he agreed to do so but asked for some 
biographical information. 

Joe Katz and I again worked on some of the problems of the PPR and 
next springls symposium. 

Later I went back to my hotel, picked up my luggage, and took a cab 
to the Midway Airport to catch Delta Flight 207, which left at 4 p.m. and 
arrived in Knoxville about 7:45 p.m. Ed Bohlmann, his girl friend, and 
another couple met me and drove me to Gatlinburg in the Smoky Mountains, 
stopping for dinner on the way. I checked into the Mountain View Inn. 

[In Berkeley the following people were present at the group meeting 
this morning: Ballou, Barton, Bradley, Covey, Cunningham, Fries, Garden, 
Glenn, Goeckermann, Hicks, Hopkins, Howland, Huffman, James, La Chape11e, 
Lindner, Perlman, Robinson, Street, Templeton, and Werner. First, 
Cunningham described Asprey1s work with the alcoholic magnesium-HC1 
reduction of NdC1 3 , AmC1 3 , and SmC1 3 • 

Howland talked about his experiments with an old target of Pb 206 , 

irradiated with 55 Mev deuterons on September 9. He made another bismuth 
isolation by precipitation methods and found about 106 clm of 6.4-day 
Bi 206 in the entire target of 2 g of lead. He repurified the lead by 
PbS04 cycles and found a large growth; he believes the lead parent is 
probably Pb 20o • 

Robinson announced that the Cauchois x-ray camera is finished and has 
been successfully tested with copper radiation. Glenn said that he has 
tested the ionization chamber for measuring fission fragments and alpha 
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particles during the operation of the cyclotron and found it works 
satisfactorily. 

La Chapelle reported a new absorption peak for Np(V) in 0.2 N HCl at 
about 1098 m~. Street said that he and James, in order to rapidly 
separate americium and curium from each other and the rare earths, have 
been testing a short (1 cm) Nalcite column using fluosilicate as the 
eluting agent. In an experiment with 61~ americium, and curium, the 61 
came off in a sharp peak in about 33 hours. 

Ballou talked about some calculations and plans for experiments to 
help determine whether or not an isotope of element 61 can exist in 
nature. He is planning a Hanford irradiation of samarium to produce 
Sm~45, which will decay to 61~45; this he has calculated possibly may be 
long-lived. Ballou plans to look for Sm~46,. which he believes may be an 
alpha-emitter. He also plan~ to bombard ruthenium in the Hanford pile to 
produce Ru 97 , which decays with a 2.8-day half-life to Tc 97 --this 
experiment is to check the reported decay of 95-day Tc 97 by isomeric 
transition. 

* * * * * 
[Perlman gave the Chemistry 123 lecture at 10 a.m.] 

Friday.Octo,ber 10, 1947 

In Gatlinburg. Since I am not due at Clinton for the meetings until 
Monday, I' am taking a long weekend here, where Helen and I spent our 
first vacation (a sort of delayed honeymoon) in September 1942. At that 
time Helen and I stayed at the picturesque Mountain View Inn and were 
charmed by its atmosphere and the dinner cuisine of southern fried 
chicken, mashed potatoes, hot biscuits, and local honey. The Smoky 
Mountains are beautiful at this time of year, and today I hiked to nearby 
Cherokee Orchard. After dinner I wandered through Gatlinburg village, 
its general store, etc. 

Saturday, October 11, 1947 

In Gatlinburg. I took a long walk into the back country, repeating 
the hike I took with Helen five years ago, and again saw mountain people 
with their strange dialect and their mountain cabins. After my fried 
chicken dinner, I again visited the village of Gatlinburg. 

[The California football team under "Pappy" Waldorf defeated the 
University of Wisconsin in Madison today by a score of- 48 to 7. 

A copy of Oppenheimer's formal report on the Sixth Meeting of the 
General Advisory Committee, dated October 10, follows: ] 
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Dear Mr. Lilienthal: 

This letter is our I'ormal report to you on the ~ ixth 
Meeting of the General Advisory Committee. I t will supplement 
the informal discussions which the Committee held with the 
Commission. the M ili tary Liaison Co:nmi ttee, and staff of the 
Co~~ission. After Subcommittee meetings on October 2nd, the 
GAC met for three days: October 3, 4, and 5. 

Our report to you may be divided into three parts: the 
first discusses a variety of problems concerning reactors and 
reactor development, of which the most urgent may well be the 
authorization to proceed with the construction of a specific 
reactor proposed by the Argonne Laboratory, the reorganization 
of the reactor effort to make oossible a more co~orehensive 
attack on the problem, and to make progress possible on new 
designs and new suggestions. and rinally, a rear"firmation of 
our earlier suggestions with regard to H anl"ord operations. 
The second part of our report deals with miscellaneous recom
mendations, many still in a tentative I-orm. The I'inal part of 
our report expresses the views that we have now reached with 
regard to the policy of the Commission in supporting basic 
scientific work relating to atomic energy in the private 
laboratories and universities of the country. 

I. Matters Pertaining to .R~actors. 

In the absence of a qualified ad hoc committee and in the 
interest of expedition the Subcommittee on Reactors has studied 
in detail the "Feasibility Report on the ~ast Neutron Pile lor 
a '1' est iJf-: Conversion" by W. H • Z_inn (A.NL-WHZ-112, August 11, 
1947) • Uhe <.i eneral AC1visory \,; ommi ttee unani:nollsly recomlnends 
t~e i~ediate authorization to oroceed with detailed engineering ~ 
and construction. and urges that every assistance be given to'the 
Argonne Laboratory to realize their olans as early as -oos5ible.J 
We believe the proposed reactor to be 1"easible t"rom the nuclear. 
and engineering standpoint. I t will provide uselul iru'ormation 
(not obtainable t'rom other reactors under consideration at the -
present time) on operation at medium high temperature, on the 
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use of a new and promising coolant, and on the general 
i'easi bili ty of breeding. I t will also proviae 8 relatively 
early demonstration of uselul power production. 

Reactor lJevelopment Committee 

The Committee considered the documenCproposal ror ~ 
Reactor Development Committee" submitted by the Virector of 
the LJivision 01" Research. I t has been led to endorse 
unanimously t~ese pro?osal~ot only l'or the reasons aaduced 
in the working paper, but ~ause of th~ absence in the 
present organization of the Commission, its staf!' and con
tractors, of any agency which can perform the required func
tions. Nevertheless, as will appear, the organizational 
problem of 1ncorporating a co~ittee to provide competent 
technical planning and policy in this rield within the over-
all organization scheme of the Commission 1s not without 1ts 
complexities. We shall return to it. 

It is the view of the Committee that the RV~ will be 
effect1ve in the measure 1n which it acts as a steering com
mittee for the joint enterprise of reactor aevelopment. 
Thus we would hope to see its decisions implemented in the 
laborator1es concerned rather than merely rel'lectea in the 
transmi ssion of recoDl!l1endations. 1'0 this end, clearly, the 
majori ty 01' the members of the RD\,; must be actively engaged 
2nd technically cogni zant in the !'ield 01' reactor aevelo'Dtlent 
ana must at the same time carry a sUflIcient authority so 
that their aecisions will in l'act be executea. DOE ARCHIVES 

There are two organizational problems upon the solution 
of w~ich the success of the proposea committee will oepend. 
On the one hand, in each laboratory represented 1n the com
mittee, appropriate arr,ngements will have to be mace to 
enable the delegates 01 the labors tory to con~1t 1t 1n certain 
y .. ell-aefined areas of action. On the other hand, arrangements 
need to be set up so that the contracting officers and other 
agencies of the commission promptly and e!'fectively respond to 
the decisions of this co~ittee in a manner which will allow 
these aecisions to be implemented in the laboratories concerned. 
,,'e note merely that no existing structure in the Com:nission' s 
organization would no~ appear capable O!' performing this last 
function. 

conceivably the cOIll!!littee coula elect its O','-:!'! C:.c..!!'::J:".: .. 
To us it seems far prefer~ble that the ch~irc£n be aeEignat~d 
by th.e Comrtli ssion and assume iIL.IDedicte responsi bili ty i'or a 
program second in Import£nc€ amone the Commission's activities 
or.ly to Ji~apon production and aevelopltent. He must be a man 
of aggressive E.nd enthu~iast1c personality, of more th~n usual 
se~cntjfic &nd managerial ~bility to whom the Co~ission c~n enc 
\, .. ill entrust broaa &uthori ty and Toho can devote nearly full time 
to th1 s work. Dr. E. (\. L at.'renee is su££ested as an iOE-sl 
&ppointee. 

-3488-



-3-

Reactor Progr&1Ji 

The committee reiterates its belief that no useful 
purpose would be served by promoting a "quick and dirty!' 
approach to power proauction for publicity purposes; inaeed, 
it believes that such activity would both harm and retard 
useful power ,production. Nevertheless, it is to be not.ed 
that no part of the present progr~m is aimed directly toward 
eitr.er larg~SCale power production or high temper~ture 
oper&tion. Since it appears difficult to embody in a single ~ 
reactor hign pecific power, high power level, high tempera- ~ 
ture, good materiel economy, and good neutron economy, 
sympathetic consideration s oula be iven t reactor aesigns 
which embody some but not all these reatures. The interest 
of the /:)ervices in both ship and aircraft pulsion makes 
increased activity in these directions desirable. As a 
minimum, the basic engineering and moterials research on yihicb 
a workable reactor can be based should be considerably 
intenSified. ' 

A further important progr&m which needs study is the 
design of power reactors '\.:.sing n&tural uranium. 

When the uroblems of reactor development are comprehen
sively formulated and understood as they would be in a centr~l 
laboratory and as they may be with a suitable RDG, many 
s?ecific undertakings will appear in which inaustry will be 
interesteo. and for which it is at this time qualified. In this 
w~y a broader and more satisfactory involvement 01 industry 
in the atomic power program T.ill be realized than woula be 
presently possible by the assignment of over&ll reactor cevelop
ment contrc:.cts. It c:.ppears that this will greatly multiply 
the ouportunities for industri~l participation. 

. POEARCH~ 
, Fabrication Facilities '-. 

One of the very importent problems of future reactor 
development is that of obt~ining a satisfactoI'y fuel element. 
The present concentratiol! of fabrication l'ocilities primarily 

or ~eapons does not conduce to rapid progress on thls problem. 
t 's therel"ore recocmenaec. that a facni ty be set un l'or the 

sole uurnose of uroducir.g TIUC] ear fuels in the l'orms needed l'or "-
the various reactors. and for carryin~ cut intensive studies 
both of fabricdtion and utilizatiol'! of ~ll tynes of l"uel rOdsJ 
This shoulc be at one of the main sites of re8ctor activity 
(either Clinton or Argonne). Though it should have no direct 
responsibility ror bomb pr06uction, its existence would natur&lly 
strengthen Eand support the existing 1"ac1lit1es l"or this purpose. 

Approval P roceoure 

The Conmittee considered the paper "Proposed ProcFdure 
Covering ABC Approval for Reactor construction." It unanimouslr 
a'oprovec sections I and II of this proposal E.S &n interim policY 
penaing the est~b11~hment p-f tht.RVC. In the interest of 
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expedition, it is urged that at the completion of stage II 
the responsibil1 ty l'or proceeding , .. 1 th construction- rests 
with the labor~tory concerned. It is desirable that construc
tion draViings be l'urnished the A!!'(.; 8S the 'Work proceeds but 
for information rather than formal approval. 

Heavy Water Needs 

The Committee had been requested by the Director of the 
Division or Research to consider the possible needs ror heavy 
water, and to comment on the proposal to discontinue further 

roduction. After due discussion it was resolved that the 
Committee recoIJUl'lends continued 'Oroauct10n 01 heavy water c;t 

e resent scale because of oss1 ble future demandS l'or both 
re2ctors and we~?ons. The proDosed Reactor Development (.;om-
m1 ttee should '!1rom_ : reexamine reactors erz:ploying heavy ",'ater, 
particularly those l'or power and plutonium proQuction frojD 
un-enriched uraniu~. 

Hanford 0 peration 

1'he COIll:li ttee discussed Banford oper~ t:!.ons and ithe c.if- ,v," 
ficulties associated 'Viith operc:.tion to a higher g/t"ievel:"\, 
The Committee noted with approval the initiaticn of step~o \ 
favor Hanford operation at a higher level. We note with regret, \ 
however, that these efforts may not lead to a r~pid solution \ 
of the problem because of the piecemeal nature of the experi
~ental attack and the lon,=time scale involved in determining , 
the causes of blistering. L We recommend fUrtter explorat10n on """", 
a laboratory scale in the interests of a rc.~id sclutlon:.:J I 

The Co~ittee believes that the advant~ges of segmented 
pushing warrant the institution of this operating proceQure as 
early as ~ossible. 

DOE ARCHIVES 
The previous recon:::nendat:1on concerning an increase or 

the gran:s ~er ton in Hanford product is reiterated and em
phGLsized.r~o pllitonium 240 concentratiC'n likely to be realized 
with the ~espnt Hanford reactor will hbve a sericus adverse 
effEct on v;eapons. Urgent arguments of material conservc;tion 
therefore tiictc.te thE- highest practical g/:,:) 

II. ~iscellaneous Reco~endaticns 

ff.llierrz:onUClear Energy~ The t:oIllIni ttee considered the 
admirabh: report 01' lJr. Teller on the st,-tus and prospects of 
weapons based on thermonuclear reections. On the basis of this 
reportfV;e concluded that the progrc.m 01' basic stUdies recom
~endea-'n the report shoulc be encouraged as a healthy anO use-
luI part o~ the ~ork of the Los Alamos Laboratory, and at least 
a nece~s2ry condition for progress in this l'ield. The Committee 
wished to study the UlE;.tter further bel'ore endorSing proposals 
:for greatly increc.sed tri t1um production on the one hand, or for 
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a weapons test of thermonuclear reagents on the other. These ~ 
questions were made an order of business for the l'orthcoming 
meeting. The Committee did, however, note that even with the 
most optimistic interpretation of present kno .... ledge the realizl;
tion of thermonuclear weapons 1s many years in the nlture, and 
that in many cases our knowledge or the sub~ect is fragmentary 
and inadequate. We believe that the remoteness of the military 
application and the difficulty of the problem ao not justify 
the high classification -- "Top Secret" -- no .... attachea to this 
work. We rurther believe that :1t 1s deSirable, preciEely because 
or our inadequate understanding, to stimUlate further participa
tion in the study of these problems. We therefore recommend 
to the ~ommission that scientific work bearing on the aevelopme~t 
of thermonuclear reactions be classified not higher than n8ecret.n 

B. npower lJraft.n The COIll!Littee l'ound itself in sympathy 
w1"th the view 01° the Commission, that the drc-lot statement on 
atoL:iic power prepared c-t our l'°j1°th U eeting gave too incomplete 
an account of the situat1cn to be useful for public d:1stribution. 
It was agreed that JJrs. Smith and }I'ermi on the one hand, and 
Drs. ~abi and Oppen~ei~er on the other, would draft provisional 
stc-tements on the situation with regc.rd to atomic power, taking 
into account only the necessity i'or an adequate understanding, 
and paying little attention to the claSSification of the material 
used. POE ARCHIVES 

C. The Advisory Committee was glaa to note the proposed 
change in urchin deSign, w~ich it regards as quite sensible. 

D. The Advisory Commtttee, aware of the fact that some 
present declassification policies may well be retarding our 
own progress without retarding rival undertakings, considered 
tentatively certain Iourther criteria, beyond those proposed 
in the Tolman report, on the basis of which aeclass1t°ication 
might be recoInILended. A IOurtber study of this problem is an 
order of busir.ess for our next meeting. 

~ 
E.IThe Properties of Tritium. The Advisory Committee 

recommen~ the declassification of all nuclear properties f 
tritn; .. IIJ. The reasons 100r this recom:nendation nc uoe: 

As pointed out above, the military application of 
thermonuclear reactions, which alone might seem to 
justify retaining classification on the properties 
of tritium, is a very long-range problem, to the 
solution of ',hich ~ knor.leage of the properties of 
tritium contributes relatively little. 

2. Facilities outside the control of the lEC Suffice 
as they in fact liere historically, l'or aetermining 
the nuclear properties 01° tri ti um. 
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3. Tritium 1s t"rom the point of view of theoretical 
nuclear physics so important a substance that studies 
of its properties cannot be prevented, and that 
knowledge of these properties will simplil"y and 
l"ructify its use. 

4. Papers alreaay published reveal our possession of 
sufficiently large amounts of tritium that our 
failure to report its nuclear properties would 
indicate an abnormal interest in that m&terial. 

G... Test .uetect10nJ The Advisory Committee is not informed ~ 
on the program 01" making as certain as possible that we could 
reliably detect a test of an atomic explosion conducted by a 
rival effort. It regards this problem as worthy of very serious 
study. In particular, it believes the study should be preai-
cated on a possible aesIre of our rivals to conceal the test. 
Therel'ore, questions arise 01" which the I"ollowing are typical: 
Can an explosion be carried out so aeep in the grouna that 
radioactive contamination is unobservable at gre~t distances? 
It" so, can seismograph records reveal the occurrence of the 
test? Are our own activities in the field of atomic energy 
reaucing sensitiveness of measurements of the radioactivity ~ 
of xenon in the troposphere'? [)he Advisory Committee has as L--' 
its pri~ary concern, not that it be informed about progress 
in this work, but that the progress be adequate and the work 
in cO!Ilpetent hands. -:J POE ARCHIVES 

G~~~aioIOgical Warfare~Similar consider~tions apply -~ 
to the~blem of radiologic~arfare. Here again the 
Advisory Committee neither is, nor perhaps needs to be, 1nformeC 
of work in progress. Here again, it regards it as its auty 
to point to the import&nce of the problem ana to indicate that, 
even though our interest in the problem be entirely defenSive, 
competent study may not be fruitful unless "Work on the offen
sive possibilities is also carried out. 

H. Raw l1aterial. The \,;ommittee recommends that 1"or our 
Seve!lth J.~eeting the COIll"lliseion arrange for our meeting with 
the Director 01' Raw Y.aterial, ana, if possible, wi th the Special 
Advisory Coromi ttee on Raw }!aterial. 

III. Co~~:ssion Support 01" Science. 

The General Advisory Committee has given further considera
tion to the ~uestion or the role ,,;hich the Atomic E·nergy Commis
sion might play in the support of bosic science in this country 
ane believes thot the AEC h~s a great ond attractive opportunity 
for service in this field. 

The Atomic Energy Act specifically charges the Commission 
wi th the support of research in 1"ields relating to 6tomlc energy J> 

not only wi thin the \,;ommiss10n's special I"acili ties (such as 

-348F-



-7-

Brookhaven and Berkeley), but especially in the universities 
and other research establishments. Though the Act does not 
indicate that the priority of this task compares with th~t of 
we~pon or reactor development it does make clear that an 
important purpose 01' the Act is to build and maintain a strong 
free science. 

It 1s reason~ble that this should be an important 
activity of the AEC; for the degree to which the United States 
maintains leadership in the atomic energy field depends, in 
the iIMlediate as well as the more distant future, on the 
virility of its basic sci~. It is also clear that relier 
from the present serious shortage of scientific manpower can 
come only from the universities, and they are already facing 
a serious shortage of l'unds and l"acilltieos to maintain adequate 
graduate training programs. 

The views of the GAl,; on this matter have matured anc. to 
a considerable extent altered in recent months. It is now 
cleur that the ABC's e1'forts 'in the weapon I'ield must remain 
largely hidaen from public View, and its program of dev~lop
ment of uselUI n~cle~r power plants will not result in airect 
bene1'its to the public for many yea~s. A vigorous program in 
~cientific research. however. can bring early ana obvious 
benen ts. . 1>OE ARCHIVES 

It was until recently believed that a Science Foundation 
might soon be established to assume some 01" this responsibility. 
It nov: appears that such a Foundation may not exist i'or soce 
time, and AEe policy cannot be predicated on a hope which may 
not Soon be realized. We have thought that in any case th~t 
the AEC should share wi th a l'ounac.tion the responsi bili ty l'or 
insuring the development 01' the nation's scientific potential. 

[Wi th the l'uture of the National Science Foundation uncertc.i~ 
v:e would no longer '1i sh to restrict, as we did in an earlier t
paper, the interests of the Commission to basic nuclear science. 
We recom:nend th~t it be extended, as provided in the A ct, to 
research relating to atomic energy.:J 

Finally, we have not nressed this matter earlier becaus€ "e 
recognizea that the AEC must ~erforce attend to more urgent 
tas:-rs --t:.the directi on of its continUing enterpri ses, the !'orItU
lation of onerating policies, and the building of an adequate 

,starr. "') Though we know these tasks are not complete, we i'eel t}-,E 
time has arr! vee when action on the support of resebrch is 
possible; in l'act we believe that i'urt!ler aelay will cause 
damage ,to science and will result in a growing disappointment 
at the achievements of the CommiSSion. 
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We do not believe that a large sum 01' money is required 
to make a very large contribution in this 1·1eld. A ae1'ini te 
allocation should however promptly be maae. A sum of between 
10 and 30 million dollars, l'or example, would make s very 
important contribution. 

'\ 
I 
! 
: 
I 

We do not believe this progrhm shoula or needs to interfere ~. 
with other ~ommission programs, especihlly as regar6s manpower. 

[Projects can end shoula be selected for sunport iI' and when 
they use personnel not nov: engaged in AE~ acti vi ties:-, It ?iill 
be only a short time bet'ore the uni versi ties that are'""strength- 1 
ened in this way will be paying dividena~ in additional trained 

men. l' 
C=ln particular, we aesire to emphasize that these present 

recoIil!llendations do not rerer to a large increase in the research 
facili ties wi thin the \;ommission's regional laboratories. They",·· 

. mean proviaing support to private institutions or rese~rch~ 
primarily the universities; they mean l1Ir:iting the scopeo!" the 
regional la borctories to work for ?"hich ~o!!lIti sSion-oW!1ed 
racilit1es are uni~e and necessary to the healthy growth of 
the basic sCiences~ . . 

U:e recoI:L"Iiend that a nanel be annointea to assist in a 

j , 
I 

ro ram of su ort of research in laboratories outsiae the 
COIll!Ilission The GAL: will be glad to assist the AEC in evolving I. 
policy l·or t is progrc..m. . DOE ARCHIVES \ 

We note that the Act stipulates that such activities ... pe "..., 
.n2! aelegatea to the Vivision of Research. L:onsequently,[.i;e 
propose that a so cial assi stan to the G eneral ~ ana er be 
named to establish en office and staff to supervise this 
program with the advice 01' the at'ore ntionea panel, and in 
conSUltation with the Division of Research. 

t We reco%!l!:lend that this officer be instructed to establish t,-
promptly a program of gr~nts-in-Bld in sunnort of worthy 
project~,~that he keep in touch with scientific developments 
in orde~o seek out men and projects especially worthy of 
support, and that the areas in which support be placed be 
described broadly. [I)' and T:hen a Science F"ounaation or siT!!ilar ~ 
agency is established, the A~(.; will of course need to reexamine ...... 
its rel~tion to this proble~ 

We believe it is important to the future 01" the country, 
and to the strength and success of the AEC that it move into 
this field with promptness and with vision. 
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In the past our predictions as to what we would discuss 
at a next meeting of' t!le Advisory Committee have been Singularly 
inaccurate. We are now scheduling for our next meeting at least 
five topics: 

A. A further aiscussion of criteria for declassification. 
B. A consideration of arcft statements on atomic power. 
C. A consideration of the thermonuclear explosive program. 
D. A aiscussion of ray; materials. 
E. A study of' t~e activities of Z Division at ~and1a. 
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Sunday, October 12, 1947 

In Gatlinburg. Today I climbed part way up Mt. Le Conte and back, 
recalling that five years ago Helen and I climbed to the top and spent an 
extremely cold night in the Lodge there after a rather miserable dinner 
prepared from canned goods. 

In the late afternoon my friends drove me to Oak Ridga, and I checked 
into the Guest House. 

Monday. October 13. 1947 

In Oak Ridge. At 8:30 a.m. I went to Conference Room 107 of the 
Training School Building (735-B) for a Physics Information Meeting, 
chaired by Norris E. Bradbury. One talk of interest to me was that by 
Ellis Steinberg (with J. Seiler, A. Goldstein, and A. Dudley), who spoke 
on "Fission Product Yields from U233 ". He mentioned that they have found 
that the central dip in the PU 239 slow neutron fission yields is less by 
a factor of 3 than that of U235 or U233. There is a shift of the heavy 
as well as the light groups. 

At 11 a.m. Norman Hilberry became chairman. R. L. Macklin and G. B. 
Knight reported a half-life of 25.51 ± 0.93 hours for UY. They 
reported a 34.5 kev gamma ray and 16 kev x-rays (both measured by 
absorption methods). Art Snell reported on "Progress,of the Neutron 
Decay Experiment" (half-life of greater than 10 minutes). After the 
session I talked privately with Knight and suggested that their 
interpretation of the x-rays is wrong--that their effect is due to the 
rather orthodox and well-known internal conversion process of a nuclear 
gamma ray. 

The aft~rnoorr session on "Isotopes" was chaired by Paul C. 
Aeberso1d. I had a number of private conversations during the 
afternoon: Tony Turkevich told me about a 5.4-hour and a 24-minute 
silver observed in the slow neutron fission of uranium--he mentioned that 
he noted in Science Abstracts that some Germans found a 20-minute and 
3-minute silver. I also talked with Cass Borkowski about the efficiency 
of our bell jar-type counters. Wendell Peacock mentioned a magnetic lens 
beta spectrometer described by Robert Osborne at an April 1946 American 
Physical Society meeting. Jack East of Clinton Laboratories described a 
vibrating reed electrometer (available for $1,500 from Applied Physics 
Corporation in Pasadena) that can be used with an ionization chamber for 
beta and gamma counting. Simon Freed told me that he has found a rough 
correspondence between the sharp lines of optical absorption between 
solid EuC1 3 and AmC1

3
, a good confirmation of my view of the analogy 

between europium and americium. I learned from Ed Tompkins that he is 
waiting for some resin from Dow for his rare earth separations and that 
he is taking a year off to work for Paul Aebersold in a travelling 
capacity. 

At one point an Oak Ridge photographer caught up with some of us, and. 
I was recorded in a pose with Lawroski, Dunning, Spedding, and Lind: 
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Stephen Lawroski. John R. Dunning. Frank H. Spedding. Seaborg. and 
Samuel C. Lind. Oak Ridge. October 13. 1947 

In the evening at a "smoker" in the Grove Recreation Hall sponsored 
by the Monsanto Chemical Company. I learned that Morse Salisbury will be 
the AEC Chief for Information. Ed Trapnell will be Associate Chief for 
Information. Harold Fidler will be Chief for Declassification. and 
Alberto Thompson will be-Chief for Publications. 

Tuesday, October 14, 1947 

In Oak Ridge. J. R. Coe chaired this morning's 8:30 a.m. meeting on 
"Chemistry." As the first speaker I talked for 40 minutes on "Summary of 
Latest Results of the Berkeley Chemistry Group." I covered both our work 
on the transuranium elements and our work on the transmutations with the 
184-;nch cyclotron. 
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After my talk, S. W. Mayer spoke on liThe Separation of Heavy Elements 
by Ion Exchange." He has used 5% tartaric acid to elute protactinium and 
is working on an adsorption method to decontaminate U233. D. F. Peppard 
talked about "Extraction of Ionium from Mallinckrodt Raffinates," and F. 
Nelson discussed his work with K. A. Kraus on "Hydrolytic Behavior of 
Uranium(IV)." I took over as chairman at 11 a.m. Among the speakers 
were R. W. Woodard on "Exchange of U Between U+4 and UO!2 in Dilute Acid 
Solutions" and J. W. Jones on "Activation Measurement of C-neutrons." 
Frank Spedding was chairman in the afternoon. 

I had a number of interesting conversations today: Warren Harris 
told me he will ship some of' the heavy rare earths on Covey's list when 
they become available. I learned that John Swartout is going to take 
Waldo Cohn's place at Clinton National Laboratories (research on 
preparation of radioisotopes) since Cohn is going back into biological 
research. Ed Tompkins told me about some work Matheson tried on the 
separation of hydrogen and deuterium with Dowex-50. J. W. Ruch described 
to me their method of separation of technetium from its carrier rhenium 
by fractional distillation with HC10 4 --the technetium comes first. He 
showed me 5 mg of technetium in the form of ammonium pertechnetate, 
separated from uranium fission products at the Clinton National 
Laboratories with the help of George Parker. [Parker is going to visit 
us at the Radiation Laboratory in order to measure the absorption 
spectrum of element 61 in aqueous solution using a sample that he will 
bring with him.] 

I was told that the Clinton high flux reactor will be ready by 1950 
and will operate at a flux of 2 x 10~4. A. W. Martin (Monsanto Dayton 
Laboratory) told me about their work on pure polonium compounds. They 
have prepared yellow-orange Po02. E. F. Joy (Dayton) described their 
preparation of red PoC1 2 and yellow PoC1 4 , and R. Staniforth (Dayton) 
told me about their work on colloidal polonium. 

I met Arthur Fry, a potential graduate student for Berkeley who 
obtained his bachelor's degree from Montana State (Ray Stoughton said 
that Fry is very good). Fry said he was accepted last year, but he 
didn't come to Berkeley then. I explained our setup--Fry said he is 
interested in organic chemistry and will let me know his decision; he 
introduced me to his fiancee. 

Glen Clewett, a classmate of mine at UCLA, told me that he is now in 
charge of chemical research at theY-12 area at Oak Ridge--he has a group 
of about 60 people. 

W. H Sullivan a~so talked'with me. He has recently been appointed 
Siientific Director of the Naval Radiological Defense Laboratory at 
Hunters Point and naturally wants to staff it well. Sullivan mentioned 
that he has approached Nate Ballou, our postdoc, about a position with 
him. 

Wednesday. October 15. 1947 

In Oak Ridge. Ernest Lawrence asked me to attend the meeting of the 
Laboratory Directors for him today. The meeting was held in Wing No.3, 
North, First Floor, Main Administration Building at Townsite at 9:30 
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a.m. There were about 30 people in attendance. Fisk turned the meeting 
over to Fletcher Waller (Director of the AEC Organization and Personnel 
Division), who introduced John Gingrich (in charge of security). 
Gingrich talked extensively on clearances and said, among other things, 
that most denials of clearance are due to bad character, such as criminal 
record, habitual drunkard, etc. He hates to deny clearance on the basis 
that a man is a potential traitor to country. Gingrich sees no reason 
why scientists should not go abroad. In the past the labs have had (1) 
controlled; (2) limited, and (3) exclusion areas, but (2) is no longer 
applicable; they consider the new P clearance (fingerprint only) 
sufficient for (1). There was a discussion about whether work is born 
secret if it is supported by the AEC. In addition, we talked about the 
concept of open research areas; Waller indicated that a committee will be 
appointed to work out a plan for this. Waller then talked about the 
Loomis report and the philosophy of decentralization. The next topics 
were salary structure (which has been revised downward), a structure for 
travel mileage reimbursement, per diem, consultant fees, etc. I asked 
about AEC employees being paid as consultants--Waller and others think 
that it should be left up to the Director of the Laboratory. Vacations, 
retirement, social security, and insurance were also covered. It was 
agreed that the next meeting of the AEC Laboratory Directors will be held 

'at Brookhaven about the time of the American Chemical Society.meeting. 

I looked up Gingrich in order to talk with him again about Sam 
Naiditch and the problem of secretaries who requir~ Q clearances. He 
explained that they can get an emergency P clearance in order to be put 
on the payroll. Gingrich emphasized that he, not the FBI, has the final 
say with regard to clearances. 

Alberto F. Thompson and I talked privately about arranging for some 
typists for Joe Katz and the PPR papers. He said that he could arrange 
it if necessary. Hoylande Young offered to furnish some typists who are 
used for other things. 

I learned that the planned pile at Brookhaven will have 110 tons of 
uranium, operate at 28,000 KW, and have fo~r times the neutron flux of 
the present Clinton pile. 

Later I visited the K-25 area (gaseous diffusion plant for the 
separation of uranium isotopes) with Clark Center, Superintendent of the 
plant. There I talked with a number of people: Claude N. Rucker, 
Superintendent of the Y-12 area (electromagnetic separation plant), 
Clifford K. Beck (in charge of research at K-25). F. W. Hurd (who will 
head the Hanford waste study), Sylvan Cromer (in charge of development at 
K-25), and A. P. Huber (Superintendent of processing at K-25). We 
discussed in some detail the plans for correlating the operations of 
K-25, Y-12, and Hanford. The depleted uranium from Hanford can be used 
as feed material for K-25, perhaps with some prior enrichment at Y-12. 
Rucker has written a 12-page memorandum on this. I saw Glen Clewett 
again, learned that he is working.on a two-phase solvent extraction 
method for separating the uranium (using water, chloroform, and cupferon) 
and has obtained some positive results with a six-stage setup. I was 
told that George Felbeck (Vice-President of Carbide and Carbon Chemicals 
Corporation, a subsidiary of Union Carbide) is in charge of K-25 and 
spends about one week per two months here. There are now 5300 employees 
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at K-25 and 2300 at Y-12. 

Thursday, October 16. 1941 

In Oak Ridge. Along with about 45 other people, I attended the 
conference on solvent extraction, which was organized by Frank Spedding. 
We heard talks by people such as Francis T. Miles (Clinton, on 25 
recovery and decontamination), Merlin D. Peterson (Redox semi~works), 
Walton A. Rodger (Redox pilot plant), F. R. Ward (23 breeder plant), 
Edward G. Bohlmann (23 recovery), Merlin Peterson (semi-works for 23 
recovery), Winston Manning (on Redox process on which he has 20 people 
working--on the separation of americium and plutonium--2 men; he has 1/2 
man working on 25 recovery and decontamination for the Zinn pile; there 
are 3 laboratory men and 2 semi-works men working on ionium recovery), 
Stephen Lawroski (continuous solvent extractor), Louis Kaplan (solvent 
extraction), Herbert Hyman (chemistry of the plutonium-americium 
separation), Robert B. Richards (Redox process at Hanford), Weber (from 
Kellex at Oak Ridge on waste recovery), James Mardsen (Schenectady--has 9 
men working on Redox process chemistry), Wendell Latimer (described John 
Thomas' and Howard Crandall's experiments at Berkeley on TTA process and 
Theodore Vermeulen's entry into the program), Bob Connick (described TTA 
process), Vermeulen (semi-works program on TTA process, ready for Hanford 
scale), Warren E. Winsch (of Brookhaven--no work nor plans on solvent 
extraction), Wayne E. Hazen (Los Alamos--solvent extraction for uranium· 
and plutonium recovery), William W. Lowe (Los Alamos--solvent extraction 
recovery of uranium from concentrates and for plutonium purification), 
Harley Wilhelm (Ames, recovery of rare earths and MsTh), Fisher (Ames, 
using 20% tributylphosphate--80% dibutyl ether), Charles D. Harrington 
(Mallinckrodt--described actual column operation in more detail), Glen 
Clewett (Y-12--described batchwise centrifugal device for use with ether 
on Al(N0 3)3 solution), and Richard H. Wiswall (K-25--solvent 
extraction of large amount of uranium in dilute solutions). 

Again, I had a number of private conversations. Don Hull told me 
that they will probably set the date for a meeting on hot labs tomorrow, 
probably November 20 and 21 in Chicago, and that Nels Garden should 
attend. Hull will send me the agenda. Spedding informed me that they 
cannot make 5 mil lanthanum foil, but he will send us S9me 5/16-1/8" 
sheet and rod--we should make an official request. Fred Albaugh 
described his plans for a shielded, air flow protected, 10-stage 
horizontal extractor at Hanford. I told Ray Stoughton to ask Dewey 
Norris, a young chemist at Clinton who is working with Art Snell, if he 
is interested in coming to Berkeley as a graduate student (after first 
determining whether he is qualified). In addition, I asked Manning to 
send me the San Francisco address of Doral Buchholz~ Oliver Simpson's 
former secretary; Miss Buchholz seems a likely candidate for a 
replacement for Mary Bender when she leaves. 

[In Berkeley, the regular group meeting was held with the following 
in attendance: Asprey, Ballou, Barton, Covey, Cunningham, Eyring, Fries, 
Ghiorso, Glenn, Goeckermann, Howland, Huffman, James, Miller, Neumann, 
Perlman, Robinson, Street, Templeton, and Richard Wolfe (an Army man who 
will work for his master's with our group). First to report was Eyring 
who described his attempts to prepare NpC1

3
0 He has produced a product 

that may be NpC1 4 and a bright greenish yellow product that has the x-ray 
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pattern of Np02' He reported that ignited Np(OH)4 gives a black Np02 
and then talked about his attempts to prepare EuF 3 and his efforts to 
reduce EuF 3 to a pellet of metal. 

Cunningham mentioned that H. Hicks has completed a Nalcite column run 
on heavy rare earths, along with yttrium and europium tracer. 

Perlman reported that the Clinton-irradiated Am241 arrived yesterday; 
the content of Cm 243 should be negligible, so it can be assumed to be 
pure Cm242 in our spontaneous fission counting experiments. Ghiorso 
reported no spontaneous fissions in the first five minutes, but it has 
been counting overnight and he will soon know. 

Glenn talked about the idea he has for a new type of pulse height 
selector for use with the pulse analyzer and other things. Robinson said 
that he plans to try some 8i 206 6.4-day K capture activity in his 
Cauchois x-ray spectrograph; he then talked about his tests of the bent 
quartz crystal. Perlman mentioned that they have run into several 
pr~sumably K-capturing isotopes in the bismuth region, whose x-rays they 
have been unable to observe by absorption methods. Perlman and Robinson 
discussed the new x-ray spectrograph described in the Review of 
Scientific Instruments. 

Huffman updated the group on their hafnium-zirconium separations. 
They find that hafnium can be adsorbed from fluoride solution by 
Amberlite IR-4 just as zirconium can; the resin can be used to purify 
hafnium, but they have been unable to recover all the zirconium from the 
resin. 

Miller said that there is nothing to report on his latest bombardment 
of copper with 200 Mev deuterons, in which he is taking out fractions 
from calcium to zinc and beryllium and phosphorus. Cunningham revealed 
that Hopkins has had a new bombardment of arsenic with 200 Mev deuterons 
and will look for short-lived cobalt; nickel, and zinc. 

Perlman ask~d the men to review their latest work and decide what 
data should be included on the latest revision of the isotope chart. In 
reply to a question from Cunningham, he said that, with regard to the 
heavy isotopes, their existence can be revealed if they' can be made by 
cyclotron bombardments. Half-lives, radiations, and reactions by which 
they are produced can be revealed. Then Covey announced that he is 
collecting data on optical absorption curves of tripositive rare earths 
and actinide solutions; these will be tabulated and plotted. Covey said 
he is recovering platinum from alpha-contaminated counting plates, adding 
that stainless steel plates, which should arrive in November, should be 
used whenever possible. 

Templeton reported that two of the incoming graduate students, Wayne 
Meinke and Don Orth, have elected to do their graduate research with us. 
They are now working in Gilman Hall penging their clearances and are 
bombarding gold with 40 Mev helium ions, which should produce interesting 
thallium isotopes. 

Howland announced that the lead isotope he reported last week as 
Pb 200 is probably Pb 210 since it decays into bismuth rather than 
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thallium. The lead he used was uranium lead, which Perlman said should 
not be used in our bombardments. Howland plans to use some lead salts in 
which the Pb 206 has been concentrated in the magnetic isotope separator. 
·There was then a discussion about the plans for separating isotopes--here 
and at Oak Ridge. 

* * * * * 
Perlman gave the Chemistry 123 lecture at 10 a.m.] 

Friday. October 17. 1947 

In Oak Ridge. Today's meeting, attended by about 40 people, was on 
reactors. Speakers today included Lyle B. Borst (Brookhaven--he reported 
the foundation is ~lready poured for their normal uranium-graphite pile; 
it will operate at 28,000 KW, give a neutron flux of 4 x 1012 , produce 
1500 KW of electrical energy; they have had problems with fabrication 
contracts, labor, and Q clearances), Miles Leverett (C1inton--showed a 
model of the proposed pile, 3 kg enriched U235 fuel, 2 x 1014 thermal 
neutron flux, beryllium and graphite reflectors, will break ground in a 
few months), C.Rogers McCullough (C1inton--reported on a proposed 
helium-cooled, enriched U235, BeO moderated pile, a precursor to a 
225,000 KW pile to produce 10 kg U233 per month and is described in 
report MonN 383), Walter H. Zinn (Argonne--sma11, Na-K cooled test pile 
for a fast neutron converter), E. A. Luebkle (General Electric, 
Schenectady, reported on the GE intermediate neutron energy pile, with 
enriched U235, high fuel burnup, some 10,000-30,000 KW power level), and 
Martin (Berkeley, described some plans for fuel element cooling by 
radiation). 

Later I had a conversation with Jack East, who suggested that we 
should request a copy of their pulse analyzer chamber and its circuit 
through the AEC if we want one. Parsons would be glad to come to 
Berkeley to install it. 

In the afternoon there was a theoretical talk by Eugene Wigner on the 
high flux pile, fast breeder pile, General Electric reactor. thermal 
breeder, with emphasis on fuel doubling time. Gale Young talked about 
the comparative economics of nuclear and coal-fueled electricity 
generating plants, including a summary of atomic energy app1ications--(1) 

. industrial process heat, (2) generation of electricity, (3) naval 
propulsion, (4) other, such as airborne, submarine, and rocket 
propulsion. Henry Newson talked on control of high flux piles, Mark of 
Los Alamos discussed the problem of prompt criticality in a fast reactor, 
and finally Jane Hall of Los Alamos talked about the control of the Los 
Alamos reactor by use of the temperature coefficient~ 

After the meeting I saw Hyman who suggested to me that stainless 
steel cladding be used for the waste tanks at Hanford. 

I also talked a bit with Bill Libby, who said that James Arnold, now 
at Harvard with George Kistiakowsky, is an extremely good postdoctoral 
candidate--strong in experimental and theoretical physical chemistry. 
Bill suggested that we should save the graphite in the Hanford reactors 
as a so~rc~ of C14 for use in large-scale, low leve~ work in animal 
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experiments; it could be used also as a source for synthesis of insulin, 
digitalis, etc. 

I left Knoxville on Delta Flight 602, which unfortunately left late, 
so I missed my flight (United Flight 615) in Chicago; I had to stay 
overnight in Chicago. 

Saturday, October 18, 1941 

I managed to get a seat on United Flight 509 to San Francisco and 
arrived home during the late evening, instead of early morning as 
planned. It has been an extremely long trip. Helen told me that she and 
the children are well and that she left the children with Jeanette and 
had gone shopping today. 

In today's football game Cal defeated Washington State in Memorial 
Stadium by a score of 21 to 6. 

Sunday. October 19. 1941 

My day was spent reading, resting, and becoming reacquainted with my 
family. Lynne ~as grown amazingly during my absence, and Pete seems 
rather pleased to have her around. 

Monday. October 20, 1941 

The first thing I did at the lab today was to look over my 
accumulated correspondence. While I was away, six copies of ~he Kohman, 
Seaborg, and Sullivan "Chart of the Nuclear Species" arrived from 
Hoylande Young. I agreed at the New York meeting to mark one copy for 
declassification and return it to her. In her covering October 3 letter, 
Hoylande said that she had asked the Declassification Office to arrange 
for additional Responsible Reviewers to handle the material in Volumes 
14A and 148. 

I read an October 3 note from Eric Lof, whom I saw at the New York 
meeting. Lof said that he contacted a friend of his in the 
Swedish-American Line, who got in touch with the Los Angeles office. The 
Los Angeles office arranged to book my parents for the May 21 sailing 
from New York to Goteborg (Gothenberg), Sweden. 

Rennie Taylor (Associated Press, San Francisco) sent me (while I was 
out of town) an article that he had written for the Greek newspaper 
Embros about our work. I did manage to recognize some names when I 
looked over the clippings today. 

James M. Church (National Secretary of Phi Lambda Upsilon) wrote on 
October 6 that he was sorry that I was unable to stay for the Phi Lambda 
Upsilon luncheon in New York for my formal initiation into honorary 
membership. He said, however, that I may expect to hear from someone of 
the Alpha Kappa Chapter (UCLA) about arrangements for the ceremony to be 
held ,in Los Angeles this fall when I am able to visit there. 

Joe McCarthy of Virginia City, Nevada, wrote on October 9, offering 
the location of a couple of abandoned mines with large, open stopes; he 
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understands the government is interested in such mines since the Russians 
have completed their large underground airport. He also suggested that 
we try separating U238 and U235 in the same manner that the Mint uses to 
purify gold. 

I looked over an October 14 memo prepared by Horace Hopkins on the 
work he and Henry Neumann have done on the investigation of Se '2 and 
As'2 radiations. 

On October 14 Saul Winstein sent me the publication list he promised 
when I saw him in New York. I shall use this when I prepare a letter for 
his nomination for the ACS Award in Pure Chemistry. For some of the 
articles on the list that have not yet appeared in print, he sent some 
very favorable comments of the referees. In addition, he described 
generally the nature of his work. 

I also read a September 29 letter from Gert Friedlander, reporting 
that he received a job offer from Brookhaven, something that I learned 
while I was East. 

Joe Katz and Clark Hindman have been very diligent in their efforts 
to put together a symposium on the chemistry of the transuranium elements 
for next spring's ACS meeting. In today's mail I received carbons of 
letters, requesting papers and abstracts, from men such as Bob Connick, 
R. C. Thompson, Cliff Garner, Art Wahl, R. E. Rundle (Ames), Leo Brewer, 
Ed Westrum, A1 Florin, Amos Newton, Bill Libby, Charles Prescott, Ray 
Stoughton, and I. B. Johns (Monsanto). They also sent me a carbon of 
their letter written to Farrington Daniels, in which they asked for 
suggestions about the symposium. 

Tuesday, October 21, 1947 

Before going to campus, I answered a couple of letters. Maurice L. 
Huggins. wrote on October 8 to invite me to attend this year's Harrison 
Howe Lecture and dinner on November 17, if I am in the area. Today I 
replied and explained that I shall be giving one of the Nieuwland 
Lectures at Notre Dame University on that date; I extended my 
congratulations to Drs. Carl F. and Gerty T. Cori, this year's lecturers. 

I wrote to Professor John C. Bailar, Jr. (University of Illinois) to 
inform him that Joseph J. Katz, J. Clark Hindman, and I are exploring the 
possibility of having a symposium on "The Chemistry of the Transuranium 
Elements" under the auspices of the Division of" Physical and Inorganic 
Chemistry at the meeting of the American Chemical Society in Chicago 
(Spring, 1948). I explained that we had not contacted him formally 
before since we had to arrange a number of items about declassification, 
participants, etc. I said that I hope it will be possible to arrange for 
such a program. 

I gave the Chem 123 lecture today at 10 a.m. I think the class was 
surprised to see me. 

In the late afternoon I went to the joint meeting of our group and 
the Gilman Hall group, and in the evening I went to the Research 
Conference, both in Room 102, Gilman Hall. 
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Wednesday. October 22. 1947 

A teletype arrived this morning from Winston Manning: "SIMPSONIS 
FORMER SECRETARY, MISS DORAL BUCHHOLZ NOW LEAVING CHICAGO. WILL ARRIVE 
IN BAY AREA IN ABOUT TWO WEEKS AND WILL GET IN TOUCH WITH YOU THEN. SHE 
WILL BE AT 2919 SCOTT ST., SAN FRANCICSO." Iz and I talked about 
this--we are anxious to find a new secretary, particularly because a 
secretary needs to have a "Q" clearance and that takes time. I then 
telephoned Oliver Simpson, who said Miss Buchholz is good on shorthand 
and typing,' although not as aggressive as she might be. He also 
described her education and experience, both of which seem suitable for 
our"position. I then wrote a note to Miss Buchholz at the San Francisco 
address to ask her to get in touch with us when she comes to town. 

I also took care of some of my other correspondence. I replied to an 
October 8 letter from David Halliday (University of Pennsylvania), who is 
preparing a paper on the genetic relationships in the transuranium 
elements when viewed as members of the four radioactive series. Halliday 
asked a number of questions about heavy isotopes, whose answers have not 
yet been declassified; so I sent him the chart depicting all the 
information that has been declassified for the heavy isotopes. In 
addition, I referred him to Corkls recent book on Radioactivity and 
Nuclear Physics and Bethels book on Elementary Nuclear Theory. I 
explained that, although I have not been able to answer all of his 
questions, I would be interested in seeing his write-up when he has 
completed it. 

On October 13, O. H. Bullitt, Jr. (E. I. du Pont, Wilmington) wrote 
to invite me to speak at a seminar at their Experimental Station in May 
or June. In my reply today I said that, if I can arrange to speak while 
I am on one of my many trips East, I will be willing to do it since I 
would enjoy seeing my friends at Wilmington. " 

I dropped a note to Winston Manning in order to send him a 
biographical outline that I promised to send him for use in preparing a 
talk on my behalf at the Nichols Medal presentation. 

I read a memo that arrived in todayls mail from Kenneth Priestley, 
transmitting a letter from Robert L. Daerr about Edgar Westrumls 
consultant agreement. Daerr wants to be assured that Westrum has 
adequate safe filing for the protection of reports and other restricted 
data, which may come to him in the course of his duties as consultant. 

Later I looked in on some of the experiments. 

Thursday. October 23. 1947 

I attended this morningls group meeting along with Asprey, Ballou, 
Barton, Chubbuck (another Army man who is working on a masterls degree 
with us), Cunningham, Eyring, Garden, Glenn, Hicks, Hopkins, Howland, 
Huffman, James, La Chapelle, Lindner, Magnusson, Miller, Moore, Neumann, 
Newton, Perlman, Robinson, Street, Templeton, Thompson, Werner, Wilkinson 
(whose clearance has finally come through), and Wolfe. I gave a rather 
detailed account of the scientific items I learned in Chicago and at the 
Information Meeting and other meetings at Clinton. 
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Then Wilkinson discussed activities in platinum, iridium and gold 
formed with the 60-inch cyclotron; he described the bombardments, the 
chemistry, the isotopes, and the radiations he has noted. This is the 
first meeting that Wilkinson has attended; he has done a prodigious 
amount of work. He also talked about some work he has done by bombarding 
tantalum with 20 Mev deuterons; he has found a 140 ± 2 day tungsten 
isotope. He also found an -135-day rhenium period in some old tungsten 
exit strips. Wilkinson said that the products from the bombardment of 
tantalum with 40 Mev deuterons are being investi~ated by David Karraker 
and Harold Lohr, two of the incoming graduate students who have elected 
to do their research with us and who are working in Gilman Hall; pending 
their clearances. Wilkinson, obviously, is a talented and hard-working 
scientist. 

Templeton reported that P0208 has a half-life of 3.0 ± 0.2 years, 
assuming that the only alpha emitters present in the samples were 
P0208 and P0210; he said that he could find no evidence for anything at 
mass 209. 

James talked about his experiments using fluosilicate salts as eluting agent 
for rare earths and actinides from Nalcite resin columns. He described his 
curves and the mechanism of the elution. Since the americium and curium peaks 
are well separated and are separated from the element 61 peak, this may be a 
better method of separation tha~ citrate elution and is definitely the best 
method of separating americium from element 61. 

* * * * * 
The Chemistry 123 class had a midterm today. 

Back on the hill 1 received a telegram from Ruth Rogers, stating, "GREATLY 
APPRECIATE OFFER OF POSITION AND GENEROSITY OF TERMS. DECISION MADE WITH SOME 
REGRET TO STAY IN CHICAGO LETTER FOLLOWS." This was not an unexpected reply, 
judging from Ruth's reaction to my offer when I talked with her in Chicago. 

Friday. October 24. 1941 

I worked on my correspondence for a while. On October 1, W. H Sullivan wrote 
from Chalk River, giving some corrections to our "Table of Isotopes" (BC-59) and 
asking about a reference to a 15-year element 43 activity that he says appeared 
in my 1940 compilation. In my reply today I asked for more information about the 
15-year activity for I have been unable to find any reference to it. 

In answer to earlier queries, I wrote to Frederick T. Hobbs (AEC) to explain 
that the Eldorado Mining and Refining Company's interest in 
"Transmutation of Radium to Actinium (Ac 227 )" by S. Peterson is to help 
compare the economics of preparing actinium by this method with 
extraction from natural sources. I said that, although I doubt this 
report will help in that task, we are submitting the original paper for 
declassification since it seems declassifiable under the present guide. 

A high school student named William Gladis wrote on October 3 to ask 
a number of questions about the transuranium elements and the 4n + 1 
series. Today I mailed him a chart, explaining that this contains all 
the information so far released about the transuranium elements, and 
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referred him to the article in The Physical Review entitled "The 4n + 1 
Radioactive Series: The Decay Products of U233" by Seaborg, Hagemann, 
Katzin, Studier, and Ghiorso. In answer to his query about the German 
reference to element 118, I said that no elements with atomic number 
higher than 96 have yet been produced and identified. 

Jim Crowe sent me a congratulatory note, dated October 21, about my 
"selection as the Nichols Medal awardee for 1949. 

I replied to an October 9 letter from A. C. English, saying that I 
have sent him a set of my reprints and will put him on our reprint list. 
I also mailed him glossy prints of the micro-equipment, which he 
requested. English also asked if, since Cork had mentioned Pa 232 and 
U232, I thought there was any likelihood of further release of 
information on these isotopes. To this I replied that it is likely that 
there will be a liberalization of the declassification code soon. Finally, I 
said that I hope to attend the Chicago ACS meeting next spring and talk with 
him then. 

I also answered the queries of a prospective graduate student, Jack M. 
Hollander, now a student at Ohio state. I explained that first he needs to 
be admitted to the graduate school here and therefore I have sent his 
transcript to Dean Wendell M. Latimer of the College of Chemistry. Then I 
told Hollander about the setup we have here for graduate students--c1earance 
and half-time positions during the school year. 

Saturday, October 25, 1947 

"I worked in my office for a while, and then Helen and I went to Memorial 
Stadium to watch California lose its first game this season to Southern 
California. The score was 39 to 14. Jeanette stayed home to take care of 
Pete and Lynne. [Both Pete and Lynne seem to be progressing beautifully, in 
my unbiased view.] 

Sunday, October 26, 1947 

Some of my morning was spent outlining and working on "The Eight New 
Synthetic Elements" for the Sigma Xi lecture in December. I then went over 
to Kezar Stadium to watch the Cleveland Browns defeat the 4gers (coached by 
Lawrence T. Shaw) by a score of 14 to 7. We saw the Browns' Otto Graham pass 
for 218 yards, including two touchdown passes to Mac Speedie and Dante 
Lave11i. Frankie Albert went only 7 for 15, passing for 85 yards. 

Monday, October 27, 1947 

I dictated a number of letters when I arrived at the office this 
morning. I wrote to Charlie Price at Notre Dame University to ask how many 
talks I should plan on giving in the Nieuw1and Lecture Series, the 
approximate time for the individual lectures, and what type of audience will 
be in attendance. I told Price that I would like a blackboard and an 
ordinary (3-114" x 4-1/4") slide projector. Finally, I said that, since I 
had read that he was spending some time in England, I am sending a carbon of 
my letter to Milton Burton. 

Using the material Saul Winstein sent me and the information I received 
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from Melvin Calvin and others, I wrote a long letter to Alden Emery, 
supporting the nomination of Saul for the 1948 Award in Pure Chemistry. 
Among other things I said, "I would also like to mention that in the course 
of my discussions of Winstein's work with his colleagues I have had occasion 
to learn the opinion of his work which is held by practically everyone of 
the leading physical organic chemists in this country. I have been struck by 
the unanimity of his contemporaries in the same field in their high regard 
for his work, and this is as fine a recommendation as can be tendered any 
scientist." I sent eight copies of my letter to William Young at UCLA for 
transmittal to Alden Emery. 

I answered an October 8 letter from Donald McPherson (John Wiley) who, 
among other items, asked for my comments on the outline of a manuscript by 
Herman Yagoda of the National Institute for Health on "Nuclear Emulsions and 
Their Applications in Radioactivity." Since I do not know of Yagoda's work 
first hand, I talked with Eugene Gardner and Amos Newton and then passed on 
their rather negative comments to McPherson, suggesting that he ask for 
further opinions. 

Allan Kastrup of the American-Swedish News Exchange asked, in a letter 
dated October 21, for a biographical sketch with all the main facts about my 
descent, carear, etc., for possible use in a magazine article and also for 
reference use. Today I sent him a short biography written by Helen, an 
outline of biographical data on my professional career, and a copy of the 
letter I wrote to Miss Carlson of the American Swedish Monthly, in which my 
Swedish anceitry is described. 

In response to an October 23 request from Mrs. Florenci Birkhead of Mills 
College, I mailed her a photograph, a biographical sketch, and an abstract of 
my upcoming (November 11) talk, "Peacetime Applications of Atomic Energy." 

I also wandered through the labs to look in on the research and to talk 
with the fellows. 

Tuesday, October 28, 1947 

I looked over my notes in my campus office and then gave the Chem 123 
lecture at 10 a.m. Back on the hill I answered an October 23 letter from Bob. 
Gould, who asked whether he should put a note in Chemical and Engineering 
News about Macklin and Knight's work, reported in the September 1 issue of 
The Physical Review, on the x-rays associated with 
U234. 1 told Gould that I believe they are wrong in their interpretation 
and that I would rather explain the x-rays as due to the rather orthodox 
and well-known internal conversion process of a nuclear gamma ray. 
Therefore~ I said, I have my doubts whether he would want to run a 
feature article. 

I made a tour of the labs to talk with some of the students. Every 
time I go through the building, I am increasing aware of the crowded 
conditions. 

At 4:15 p.m. 1 went to the meeting of the Seaborg-Connick groups, and 
in the evening I attended the Research Conference. 
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Wednesday, October 29, 1947 

I wrote a note to Ed Westrum to inform him that we have suggested 
that he be made a responsible reviewer for Volume 14 of the Plutonium 
Project Record and to say that we hope he will accept such an 
appointment. I mentioned that the work in his department here is going 
rather slow. 

Several hours today was taken up drafting my Sigma Xi talk. I then 
checked on the research of the men. 

Thursday, October 30, 1947 

Present at this morning's group meeting were Ballou, Barton, 
Chubbuck, Conway, Covey, Cunningham, Eyring, Garden, Ghiorso, Glenn, 
Goeckermann, Hicks, Hopkins, Howland, Huffman, James, King, La Chapel1e, 
Lindner, Neumann, Perlman, Robinson, Seaborg, Templeton, and Wolfe. 

Hopkins discussed his most recent bombardment of arsenic with 200 Mev 
deuterons. He found a new 36-hour chromium with Miller's help. In zinc 
he saw Zn69_-a 57-minute a--emitter and the l4-hour I.T. parent of the 
57-minute a--emitter. In nickel he found the 2.6-hour Ni 65 and the 
53-hour Ni66. 

Conway reported that Beaufait's original hafnium sample was only 92% 
hafnium (impurities are barium, strontium, copper, and 2% zirconium); he 
has analyzed platinum discs and some special purity p1atinum--Hi1ger 
platinum is the best and contains 0.8 ppm gold and rhodium. Conway, in 
response to my query, said that he is going to start classifying the 
lines of the actinides. 

Hicks described some of his work connected with the search for heavy 
rare earth fission products in slow neutron fission of americium. In his 
calibration column experiment with 1.5 mg of each rare earth, lutetium 
through europium--Na1cite with citrate elution--he obtained a small 
amount of pure lutetium, but the elution curve was poor--the europium, 
gadolinium, and samarium seemed to bunch together. 

Robinson reported some rather unsuccessful attempts to use the 
Cauchois x-ray spectrograph to detect K and L x-rays of lead and in a 
6-day bismuth sample formed by deuterons on lead. The films were badly 
fogged. Barton said that he was confident that in the 4-day exposure he 
had observed L~ and La lines of lead, but Robinson said the lines 
were very weak. 

Lindner discussed some of his results of the long bombardment of 
antimony with 200 Mev deuterons, most of which were reported previously. 
Te l18 has been determined to be a 6.0-day K electron capture isotope. He 
has found an -4-day tellurium decaying by K? capture to an antimony 
of 38 to 40-hour half-life (K capture); the antimony may be Sb 117 • 

Ghiorso mentioned that, within a factor of two, Cm242 is responsible 
for the high spontaneous fission rate found in the various curium 
samples; his counting of the pure Cm242 sample from Clinton Laboratories 
enabled him to establish this. 
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Ballou reported on methods of preparation of tantalum carrier. He 
also talked about some isotopes he has been considering that might be 
alpha unstable, such as Zr88 , Ti44, and Nd 140 . Bombardments of scandium 
and yttrium with deuterons to look for Ti44 and Zr88 alpha particles have 
led to negative results. 

At this point Perlman announced that a new list of stable isotopes 
from Oak Ridge is now available and that Joe Hamilton has 1 mc of Ac 227 

in case anyone needs actinium tracer. 

Templeton reported that the crystal structure of SmOC1 prepared.by 
Asprey is tetragonal with lattice constants: a = 3.973 ± 0.005 and c = 
6.692 ± 0.010. 

Finally, James talked about the carrying of americium and 61 on 
LaF 3 with variation in the amount of LaF 3 precipitated; 90% of 61 is 
precipitated when only 30% of the americium is precipitated. 

* * * * * 
At 10 a.m. I gave the Chemistry 123 lecture and checked in with Miss 

Kittredge before going up to the hill. 

My sister Jeanette has been having trouble with sore throats and her 
doctor suggested a tonsillectomy. Today was the day! Jeanette expected 
this to be an uneventful, but painful, operation; however, when I checked 
at Alta Bates Hospital in the afternoon, I learned she is having some 
difficulties. Later, while her friend Eino Karpinen was visiting her 
during the evening, she suffered from some postoperative bleeding. 

Friday, October 31, 1941 

Before going to the office this morning, I checked on Jeanette, and 
learned that the doctor feels everything is under control. I drove her 
home to recuperate. 

A long letter arrived from Ruth Rogers, explaining in more detail why 
she refused my offer to work for us in Berkeley. Ruth said that she has 
embarked on a small, personal training program, which she hates to give 
up now. In addition, she said that after reading Time a couple of weeks 
ago, "that the U. of C. is almost too impressive, and star-studded for 
plain, ordinary mortals. At any rate, I donlt fee·l ready for it yet." 
Ruth again recommended Doral Buchholz--if she decides to continue as a 
secretary. 

As usual I talked with some of the fellows about their work and then 
did some report reading. 
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Saturday, November 1, 1941 

A draft of my Sigma Xi talk entitled liThe Eight New Synthetic 
Elements" is being typed, and this morning I looked over part of it. In 
addition, I selected slides to be used for my Nieuw1and Lectures. 

Later I talked with some of the graduate students about their 
research. 

During the afternoon I listened to the radio broadcast from Los 
Angeles of the UCLA-California game. Cal beat UCLA by a score of 6 to O. 

Sunday, November 2, 1941 

Again I worked on my Sigma Xi ta1k--this will not be given until the 
end of December, but naturally it has to be completed soon so that it can 
be declassified. I also intend to send copies of it to a number of 
people in order to get their comments and their help with the references. 

I spent some time with Peter--he isn't getting Quite as much 
attention as his sister these days although he doesn't seem bothered by 
this. 

Monday, Ndvember 3, 1941 

At the office this morning I gave Mary some more instructions about 
the manuscript for my Sigma Xi talk. 

In today's mail I received a letter from Charlie Price, who said he 
has made a reservation for me to stay on the Notre Dame campus November 
16 to 20 although he can change this to a downtown hotel room, if I 
wish. He has scheduled my talks for Monday, Tuesday, and Wednesday 
evenings, and he will meet me if I let him know when I plan to arrive. 

I also read a letter from W. H Sullivan, who said that he found the 
15-year technetium isotope on the photostated copy of a 1942 chart that I 
distributed on the project in the latter part of 1942. Sullivan 
mentioned that he plans to visit the Bay Area from November 11 through 16 
and will try to visit the lab. He also said that he is trying to poll 
the members of the Subcommittee on Nuclear Constants on Ken Bainbridge's 
suggestion that Professor A. o. Nier be invited to join the Subcommittee. 

A note arrived from Edgar Westrum, thanking me for the slides I lent 
him and saying that the semester is well underway. Westrum also 
mentioned that he is giving a graduate course in Statistical Mechanics at 
Wayne Un-i vers i ty. 

I made my usual rounds of the labs to talk with the student5 and then 
read reports. 

Tuesday, November 4, 1941 

I looked over the notes and then gave the Chemistry 123 lecture this 
morning. Back on the hill I found that I had considerable correspondence 
to handle. I wrote to Mlle. Perey in Paris: 
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I am writing to inquire as to the symbol which you have finally 
chosen to apply to element 87, francium. It was given in your thesis 
as Fa, but I gather from Paneth's article in Nature that you later 
decided upon Fr. It seems to me that the final word on this should 
rest with you and I would like very much to know your decision in 
order that I might use the proper symbol. 

I would like to congratulate you on your fine work on this element. 

I answered an October 28 letter from J. W. Buchta (Reviews of Modern 
Physics), who sent me a sample page of the type of material proposed by 
Dr. Katharine Way ("Recent Nuclear Data") for an article in Reviews of 
Modern Physics and asked for my opinion. I wrote that I believe it is 
worth publishing since it is a different type of publication than the 
"Table of Isotopes." I added that Iz Perlman and I hope to have our 
up-to-date "Table of Isotopes" declassified and ready for publication by 
next spring. 

In response to an October 28 letter from Joseph E. Mayer (Editor, The 
Journal of Chemical Physics), who asked if I would accept an appointment 
to the list of Associate Editors of the journal if it were confirmed by 
the Executive Committee of the American Institute of Physics, I wrote 
that I would like to do this, but I am worried that I won't have much 
time to devote to it. 

In reply to an invitation, dated October 27, from Professor Allan C. 
G. Mitchell (Department of Physics, Indiana University), who asked if I 
would be able to s~eak in Bloomington during my trip to Notre Dame on 
November 17. I e~p1ained that I cannot do it since the Nieuw1and 
Lectures extend for the whole week and I then must go to Washington for a 
meeting of the General Advisory Committee, after which I am flying 
directly home because of my teaching duties. 

Pacific Telephone and Telegraph Company sent me a form, which I 
filled out today. justifying my need for a te1ephone--telephones are 
still in short supply. I pointed out that I am a member of President 
Truman's nine-man General Advisory Committee to the Atomic Energy 
Commission and need to be able to be reached at any time from Washington, 
D. C. In addition, I need to be able to be reached by members of my 
research group at the laboratory. 

In the late afternoon I went to the meeting of the joint 
Connick-Seaborg groups, and after dinner I attended the regular Research 
Conference meeting in Gilman Hall. 

Wednesday, November 5, 1947 

In today's mail an October 31 letter arrived from Donald McPherson 
(John Wiley), thanking me for my comments, which Amos Newton and Eugene. 
Gardner helped me prepare, on Yagoda's proposed book on Nuclear 
Emulsions. McPherson enclosed a check for $25 for my efforts and said 
that next time he requests advice, he will arrange the fee in advance. 
He also said that, at Dr. L. F. Curtiss ' suggestion, they are going to 
submit a general proposal about publishing the book of tables for nuclear 
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science to the Committee on Nuclear Science for consideration at the 
meeting on November 10. 

I read a November 3 letter from Edgar Westrum, who reported that 
Charles E. Keller from Oak Ridge will interview him in Ann Arbor on 
November 10 about the matter of becoming a responsible reviewer for 
Volumes 14A and 14B of the PPR. Westrum added that it appears feasible 
for him to make a visit to Berkeley about the first of the year. 

A note arrived from W. H Sullivan, dated November 3, saying that he 
has talked with Nate Ballou about a position at the Naval Radiation 
Laboratory. Sullivan emphasized that he will make no formal offer until 
permission has been granted by Or. Lawrence and me. He again mentioned 
that he will be in the area from November 11 to November 16, and he would 
like to discuss this problem then. 

I also worked on my Nieuwland Lecture~, dividing my material into 
three logical sections to accommodate the three lectures I am to give. 

Thursday, November 6, 1947 

Present at this morning's group meeting were Asprey, Ballou, Barton, 
Covey, Chubbuck, Cunningham, Fries, Garden. Ghiorso, Glenn. Goeckermann 
Hicks. Hopkins. Howland. Huffman. James, La Chapelle. Lindner. Miller. 
Moore, Neumann. Newton, Robinson. Seaborg. Street. Templeton. Thompson, 
Werner. Wilkinson, and Wolfe. 

Ghiorso described determinations of fissionability that he and 
Cunningham plan to do early in December with the Argonne heavy water 
pile: confirm fissionability of Am242, look for fissionability of 
Cm243. look for PU 239 as the daughter of Cm243 , look for fissionability 
of Am 240 • look for fissionability of Cm240 and/or Cm24~, check 
fissionability of PU 236 • and examine the transcurium fractions of the 
last Hanford bombardment of Am24~ (SlNB). Ghiorso said that they 
probably will have as much pile time as is necessary. and that Cunningham 
will do the purifications as needed. 

Asprey reported that he tried to make Am203 by heating Am02 to 
about 142SoC for nine minutes. There appeared to be no change. but 
Templeton will examine the sample. The sesquioxide may have formed. 

Templeton said that he has made x-ray diffraction measurements on a 
sample of SmS04 on magnesium but could find nothing but magnesium. A 
sample of SmC1 2 on magnesium gave magnesium lines and eight other lines, 
as yet unindexed. 

Hopkins discussed the yields of isotopes from deuteron bombardments 
of arsenic. All arsenic isotopes have about the same yield. He assigned 
a value of 1.0 to arsenic isotopes for comparative purposes; on this 
basis selenium isotopes of the same mass numbers have a yield of 0.02; 
yields of isotopes from arsenic to copper are about 0.1 to 1.0; nickel. 
cobalt. and iron yields are 0.005. These figures fit with the idea that 
100 Mev neutrons are causing the reactions. The break in yield comes at 
nickel or cobalt. which are formed by knocking out 12 nucleons. At this 
point Newton said that the yield distribution can also be explained by 

-366-



inelastic scattering of deuterons and that Thornton says that the yield 
of neutrons from the deuterons is only about 2%. Templeton mentioned 
that the yield distribution could be explained by saying that the primary 
products are formed around copper and nickel and that weaker secondary 
particles are in large abundance and give high yield in the neighborhood 
of arsenic. I suggested that Hopkins calculate the cross section for the 
neutron reaction--if it is of the order of 100 barns, the neutron 
reaction mechanism is impossible. Hopkins said that around copper, the 
positron-emitting isotopes predominate while in the iron region, negative 
beta particle-emitting isotopes are comparable in yield with positron 
isotopes. 

Lindner talked about the yields from 200 Mev deuterons on antimony. 
He found a drop in yield at the same relative position as Hopkins got 
with arsenic but said there is not the corresponding small yield of 
tellurium isotopes (6Z = 1 isotopes). He compared the 
isobars--Cd109-Pd109: the yield of palladium is about a factor of 100 
less than that of cadmium; In112-Ag112-Pd112, the yields of indium 
and silver are about equal, but palladium is way down. For the few cases 
he has observed, the negative beta particle-emitting isotopes seem to 
have the lower yield. 

Miller than talked about the yields from 200 Mev deuterons on 
copper--there seems to be a relatively smooth drop in yield as we go down 
from copper but no sharp drop as with arsenic and antimony. Similarly to 
arsenic, he seems to get comparable yields of 6+ and 6--emitting 
isotopes of elements near the target nucleus and higher yield of 6-
isotopes of elements far from the target area. 

Huffman reported that they have successfully adsorbed zirconium and 
hafnium on IR-4 resin from 0.01 M zirconium, 0.01 M hafnium, and 0.3 M HF 
solution. So far they have had no measurable fractionation of zirconium 
and hafnium when eluting. They will now try column elution. 

Street said he has made a series of 10 cm column runs with citrate in 
order to look for a rapid method of separating americium from curium; he 
varied pH and flow rates and found the width of the peak is very 
sensitive to flow rate. The slower flow rates seem the most promising. 

* * * * * 
After the meeting I gave the Chem 123 lecture. Then back up on the 

hill, after stopping in the Department office to talk with some of my 
colleagues, I looked over today's mail. 

Mrs. Ruth B. Conroy (Secretary, Division of Chemistry and Chemical 
Technology, National Research Council) sent me a carbon of a letter 
addressed to Or. L. F. Curtiss, in which it was confirmed that the 
Executive Board of the National Research Council has approved the 
appointment of the Committee on Standards and Units of Radioactivity for 
the academic year 1947-48, with the following personnel: Or. L. F. 
Curtiss (Chairman), Or. Robley D. Evans, Or. Warren C. Johnson, and Or. 
Glenn T. Seaborg. She stated that this is a joint committee with the 
Division of Mathematical and Physical Sciences. 
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Sometime ago I turned down an invitation t o speak at the Southern 
California Section of the ACS because of my extensi~e travel schedule. I 
suggested Iz Perlman as an alternate; he was invited and accepted the 
invitation to speak tomorrow evening. Unfortunately, Iz is Quite ill, 
and he asked me to go down and read his talk. Iz has been so cooperative 
with and helpful to me that I naturally agreed. So, in the evening I 
took the overnight "Lark" from Oakland to Los Angeles. 

Friday, November 7, 1947 

When I arrived in Los Angeles, I went to South Gate and spent the 
morning with my parents. They were very pleased to see me since it has 
been several months since I visited them. Later I was picked up and 
driven to the USC campus to give an informal seminar on the transuranium 
elements; this was arranged by Wayne Wilmarth, a former graduate student 
of Melvin Calvin who has joined the Chemistry Department faculty there. 

1 attended the dinner of the Southern California Section of the 
American Chemical Society; this preceded my talk that I called "Nuclear 
Reactions with Ultra High Energy Particles" and was given at the Rodger 
Young Auditorium (936 West Washington Blvd., Los Angeles); this was a 
substitute for Iz Perlman's lecture. I began my talk with an historical 
description of nuclear reactions, then described the recent advent of the 
184 -inch cyclotron at Berkeley and its characteristics, the plans for an 
accelerator in the billion electron volt range at Berkeley, and finally 
the results we have been obtaining in our experiments at the 184-inch 
cyclotron. The reporters who were present seemed fascinated by my 
remarks about the possible creation of matter from the energy of the 
billion electron volt particles that will be produced in the new proposed 
acce 1 erator. 

1 saw many of my UCLA friends during the evening; I also saw my 
friend L. Reed Brantley of Occidental College, who originally invited me 
to speak to the Section. Afterwards I returned to my parents' home to 
spend the night. 

I caught a morning plane to return home (via San Francisco). Helen 
and 1 then were able to take in the University of California- University 
of Washington football game in Memorial Stadium --Jeanette took care of 
the children. California was the winner by a score of 13 to 7. "Pappy" 
Waldorf has certainly transformed our football team. 

Sunday, November 9, 1947 

Today I worked for a while on my Sigma Xi talk and then went over my 
notes for the talk I am scheduled to give on Tuesday at Mills College. 

Herman Robinson came by in the afternoon and took some pictures of 
the children, one of which we plan to include with our Christmas cards 
this year. 
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Lynne and Peter Seaborg, 2808 Ellsworth Street, Berkeley, California 
November 9, 1947 

After some calls and administrative matters, 1 looked over my 
correspondence and found another letter from Charlie Price --our last 
letters crossed in the mails. Today he answered my questions about the 
audience for the Nieuwland Lectures: the audience of 200 to 300 will 
consist of all types - - staff and graduate students through undergraduates, 
non -scientific staff, and visitors. He suggested that I aim the talks at 
something between the technical and semipopular level. He again said 
that we can drive to LaPaz (16 miles) late Thursday afternoon to catch 
the "Capitol Limited" to Washington if 1 wish, but they would be 
delighted to have me stay over to Saturday to take in the Notre 
Dame -Tulane football game. 

In a November 7 letter, Milton Burton reiterated that he and his wife 
Sarah want to entertain me when 1 am in Notre Dame; he added that the 
department is having a meeting to discuss, among other things, social 
arrangements for my visit. 

A November 3 letter arrived from o. H. Bullitt of the E. 1. du Pont 
Experimental Station in Wilmington. Bullitt is pleased that I may be 
able to visit and give a talk to them and asked that 1 let them know by 
January or February. He then said that any time in Mayor June will be 
suitable although they prefer a day other than Friday. 

I read a letter from Alden H. Emery, who said that he had written Dr. 
Lamb and asked if he would object to withholding publication for one year 
of papers presented before a symposium on the chemistry of the 
transuranium elements -·-a matter I discussed with Emery when I had lunch 
with him last month. Unfortunately, Emery said, he has learned that Dr. 
Lamb is ill and the issue cannot be decided until he is well enough to 
resume his routine. 
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I then dictated a number of short notes. I sent Dudley E. Chambers 
(General Electric, Schenectady) the signed copies of the extension of my 
consultation contract that he mailed me on October 31. I mentioned that 
my time for my October trip to Schenectady is three days - -October 6, 7, · 
and 8--including traveling time. 

In a note to Jack Hollander (Ohio State) I said that I have learned 
that Dean Latimer accepted him as a graduate student and that George 
Everson (Personnel Director of the Radiation Laboratory) will send him a 
personnel security questionnaire. I explained that the clearance may 
take two or three months but should be completed by early spring in case 
he wants to come then. 

I wrote to Jack East (Clinton Laboratories) to inform him that I have 
learned from Al Ghiorso and Herman Robinson that some of the men here 
have been working on a circuit similar to his new pulse analyzer so we 
shall not request one of his. However, we are anxious for further 
information on the type of ionization chamber and the type of gas 
purification he uses. 

To Charlie Price I said that I plan to arrive in South Bend on 
Monday, November 17, at 12:56 p.m. on NYC Train No.6, but if I mi.ss this 
connection I shall come on the earliest following train, which might 
possibly be the Chicago, South Shore, and South Bend Railway. 
Unfortunately, I wrote, I have to be in Washington on Friday and will not 
have a chance to see the great Notre Dame team play. 

I submitted my Sigma Xi talk, "The Eight New Synthetic Elements" 
(UCRL-9), for declassification and, in the covering memo, I said that it 
is declassifiable under the present Declassification Guide and doesn't 
require the more liberal declassification rules of the impending new 
Guide (which would delay its declassification). 

Tuesday, November 11, 1947 

Iz Perlman gave the Chem 123 lecture this morning while Helen and I 
went to the Mills College campus, first to the office of President Lynn 
Townsend White and then to Lisser .Hall, where I spoke on "Peacetime 
Applications of Atomic Energy" at an 11 a.m. assembly. President White 
introduced me. I began by saying, 

There are two important aspects of the peacetime applications of 
atomic energy- -first, its application to industrial power uses and 
second, the use of the by-product radioactive material for important 
research in medicine, biology, and other scientific fields. 

I then described the potential use of plutonium, uranium-235, and 
uranium-233 as fuel in atomic energy machines--first stationary 
structures to produce electricity, possibly later for the propulsion of 
boats or even large airplanes but never for the propulsion of 
automobiles. The rest of the talk was a description of the future 
prospects for the use of radioactive isotopes in medical therapy and 
diagnosis, biochemical and medical research, as well as many other areas 
of scientific and industrial research. I said that I believe that the 
greatest benefits to humanity in the long run will come from the use of 
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these radioactive materials. 

After the talk Helen and I had lunch with President White, faculty 
members (including Chemistry Professor Richard Wistar and his tall, 
stately, and attractive wife), and student leaders. After lunch Helen 
and I returned to Berkeley and I went to the laboratory. 

Wednesday. November 12. 1947 

After going to First Aid for routine blood and urine tests, I 
dictated a long letter, addressed to Dean Latimer, in support of the 
promotion of Robert E. Connick to the tenured rank of Associate 
Professor. I described Connickls abilities and achievements and 
concluded with: 

I believe that Dr. Connick should be rated as one of the two or three 
outstanding inorganic chemists in this country and in his own age 
group I would rate him as very probably the number one man in this 
field. It is fortunate that a man of sufficient calibre is available 
to carryon and extend the field of chemical kinetics at the 
University of "California since not a small amount of the prestige 
enjoyed by our Department of Chemistry stems from the work of the 
late Professor Bray in this field. I can recommend Dr. Connick 
without reservation and I believe that he is a great asset to the 
chemistry staff of the University of California. 

A draft copy of my Sigma Xi talk, "The Eight New Synthetic Elements," 
was mailed to George E. Boyd in Oak Ridge, asking that he look it over. 
I explained that I want to do justice to his work on technetium and 
element 61, but only with his full approval and with proper referencing. 
I also sent a copy to George W. Parker (Oak Ridge), again asking for 
proper references to his work. To Parker I mentioned that we have gone 
ahead with arrangements for his visit to Berkeley and hope the 
arrangements will be satisfactory. 

I sent Joe Katz some Berkeley titles for the April ACS symposium on 
the chemistry of the transuranium elements: "Preparation and Properties 
of the Higher Chlorides of Uranium" by C. H. Prescott, Jr.; "The 
Oxidation Potential of the Uranium Five-Six Couple and the Kinetics of 
the Disproportionation of Uranium Five in Perchloric Acid Solution" by D. 
E. Kern and E. F. Orlemann; "The Isolation and Properties of Curium" by 
I. Perlman and L. B. Werner; "The Isolation and Properties of Americium" 
by B. B. Cunningham; and "The Tracer Chemistry of Americium and Curium" 
by S. G. Thompson, R. A. James and L. O. Morgan. I mentioned that 1111 
be in Chicago between 10:45 and 11:30 a.m. on November 17 (between 
trains) and maybe we can get together to look over the list, or, perhaps, 
he might want to phone me here in Berkeley. . 

This afternoon Helen went to Mrs. Latimerls home for tea with the 
Chemistry Department wives. 

Thursday. November 13. 1947 

This morningls group meeting was attended by Asprey, Ballou, Barton, 
Conway, Covey, Cunningham, Eyring, Garden, Ghiorso, Glenn, Hicks, 
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Hopkins. Howland. Huffman. James. King. La Chape11e. Lindner. Magnusson. 
Miller. Neumann. Newton. Perlman. Robinson. Seaborg. Stewart. Street. 
Templeton. Thompson. Werner. and Wolfe. I announced that W. M. Manning 
will be here next Tuesday to talk with students interested in positions 
at Argonne National Laboratory after graduation. and Perlman added that 
W. H Sullivan will be here this afternoon. 

La Chape11e reported that new experiments performed to produce a 
chloride of Np(V) resulted in a product with a C1/Np ratio of 1.4 to 
1.5. The product of a different procedure has yet to be analyzed. Nor. 
he said. has he gotten x-ray data on the bright yellow and crystalline 
"Np02Cl" prepared by the evaporation technique. 

Eyring said that he has prepared NpC1 4 from Np02 by treatment with 
A1C1 3 • Templeton said the structure is tetragonal like UC1 4 with very 
slight difference in cell size. Templeton also said that he has not 
examined the residue from Eyring's sublimate. but he has looked at some 
of Eyring's Eu 203 (the pattern has not been indexed). The Eu 203 
changes into the cubic Y203 structure on ignition. I asked if this type 
of structure change could account for the americium oxide of cubic 
structure. Cunningham replied that it cou1dn't for the cubic americium 
oxide has the fluorite structure while the Eu 20

3 
changes from hexagonal 

to cubic (not the fluorite structure). Cunningham feels that the black 
Am02 has some americium in it of lower oxidation state. In reply to a 
question by Asprey. Templeton said a mixture of Am0 2 and Am 203 would 
give an x-ray pattern with both sets of lines superimposed. 

I suggested that the preparation of americium metal should be done 
next. but Eyring explained that they have not received the single 
crystals of beryllia for the needed crucibles. 

Hicks talked about a Na1cite column separation of macroamounts of 
rare earths plus yttrium. europium. and 61 tracers. All of the rare 
earths were completely separated except europium and gadolinium. 
Ytterbium. thulium. erbium. holmium. and dysprosium were separated with 
no detectable impurity. Lutetium had 0.2% impurity; the yttrium tracer 
came out over the same sample range as europium. gadolinium, and part of 
samarium. There was no analysis for terbium. Yttrium was found in the 
spectrographic analyses. Hicks also said some radioactivity eluted late 
that has not been identified. Conway explained that about 0.2% ytterbium 
was found in the lutetium, but there may have been slightly more 
present. Hicks then said they plan to use this type of separation of 
rare earths in a bombardment of tantalum with 200 Mev deuterons next 
Monday, assi~ning peaks at the various sample numbers and not adding much 
carrier. 

Asprey announced that he plans to try to make Am 203 by dissociation 
of Am0 2 via heating. 

Hopkins then reported that the cross section for the formation of 
As72 from As7! by 200 Mev deuteron bombardment is about 0.02 barn, which 
seems low. He said that if one considers the effective beam to be only 
the stripped neutrons, the true cross section would be about 10 barns. 
Cunningham said that the theoretical physicists still have no explanation 
for 50-fold lower yield of Se 72 compared with AS72. I suggested a 
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chemical loss, but Lindner said only a small difference in 
antimony and tellurium in antimony bombardments was found. 
he found a yield of CU 62 that was 70 fold higher than Zn 62 
bombardment, in agreement with the As72-Se 72 results . 

the yields of 
Miller said 

in the copper 

James said that they received part of Joe Hamilton's long bombardment 
of U235 with 20 Mev deuterons and purified a considerable amount of 
Np235 (400 day, K capture) . Pulse analysis of a carefully purified 
neptunium fraction showed alpha particles of 5.0 Mev, probably due to 
alpha branching of the Np235; the yield corresponds to a half-life for 
alpha emission of 1000 years . The possibility that the alpha particles 
are due to Np236 was ruled out by milking protactinium (to look for 
Pa 232 ) from the neptunium: only 100 clm of protactinium that did not 
decay were found. I said we need to know the alpha half-lives of more 
odd Z elements in order to make predictions for element 97 --all we have 
up to now is Am241 (500 y) and Am239 (1.5 y). I also said that someone 
should work on Pa 229 . James suggested that perhaps their K x-ray 
counting efficiency assumptions may be way off and that L capture may be 
important. Ghiorso mentioned that Simpson predicted several hundred 
thousand years for Np235. He then suggested that someone use higher 
energy deuterons on Th 232 to get a higher relative yield of Pa 229 
compared with Pa 232 ; I pointed out that higher energies give a still more 
complex mixture of products, but Howland pointed out that Ghiorso meant 
only about 50 Mev, which would give a good d,5n yield compared with d,2n . 

* * * * * 
After glvlng the Chern 123 lecture, I returned to the hill and 

dictated a very positive letter addressed to Professor Latimer for Edwin 
F. Orlemann to support his promotion to the tenured position of Associate 
Professor. I concluded by saying, 

He is probably one of the two or three outstanding analytical 
chemists in this country and, in my own opinion, it would be correct 
to rate him as the number one man in his age group in this field . I 
can recommend him very highly and believe that he is a great asset to 
the staff of the University of California . 

In conclusion , I should like to mention that the Chairman of the 
Department of Chemistry of the University of Chicago has told me that 
they are interested in Dr. Orlemann to fill their great need for 
someone to take charge of their analytical chemistry program; they 
regard Orlemann as their first choice and probably intend to approach 
him. The shortage of competent chemists is probably felt more keenly 
in this field than in any other, leading to a situation where a large 
number of leading universities are forced to bid for the few good men 
in the field . 

I received and read an October a letter from Erich Leonhardt, a 
former East German now living in Bonn, who asked that I arrange for him 
to get a CARE package. Leonhardt explained that he had spent time in 
England as a young man . 

A November 5 congratulatory note arrived from Colonel Marston Taylor 
Bogert (Beilstein - Gmelin Committee) because of the announcement that I am 
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being awarded the Nichols Medal for 1948. Congratulations also arrived 
from W. A. Hamor (Mellon Institute of Industrial Research, University of 
Pittsburgh) and Sid Fox (an old friend from UCLA who is now at Iowa State 
College). Fox commented that, in the past few years, he has pointed out 
that Professor Ramsey at UCLA was so tough that only a Seaborg could hope 
to get an A in Ramsey's course. 

A memo arrived from John H. Manley (Secretary of the GAC) about a 
number of items concerning the November 21 GAC meeting: 1. Downgrading 
of certain subject matter has not been considered by the AEC; therefore 
the Committee may want to postpone discussion. 2. There will be a 
meeting with the Advisory Committee for Exploration and Mining at 2 p.m. 
on November 21. 3. The Committee will be supplied with background 
information on the matter of Sandia although the paper from the Military 
Liaison Committee (MLC) about specific topics has not been received. 4. 
It is expected that the two drafting teams for the Power Statement will 
have their drafts prepared for the meeting. 5. There will undoubtedly 
be an examination of the Los Alamos plans for the Pacific Proving Ground 
Operation. 

Friday, November 14, 1947 

Since I shall be leaving town tomorrow evening, I tried to take care 
of all my pending correspondence the first thing this morning. I mailed 
a copy of the paper entitled "Search for Elements 94 and 93 in N~ture. 
Presence of 94 239 in Pitchblende" to Morris L. Perlman (General Electric, 
Schenectady) and a copy of "Search for Elements 94 and 93 in Nature. 
Presence of 94 239 in Carnotite" to Clifford S. Garner (UCLA), in order 
to obtain their comments and suggestions for changes. Since these are 
pre-war reports, I suggested to both men that the changes not be 
extensive--we will have typed them in a manner suitable for publication 
in (JACS) Journal of the American Chemical Society. 

In a similar vein I. sent a copy of "The Chemical Properties of 
Elements 94 and 93" and "Nuclear Properties of 93 231 " to Arthur C. Wahl 
(Washington University, St. Louis) for his comments. These reports, I 
said, have been edited somewhat by the editors of the National Nuclear 
Energy Series in order to make them correspond to journal standards. I 
noted that the first should probably be submitted to Journal of the 
American Chemical Society and the second to The Physical Review. I also 
mentioned that the first paper was altered, leaving out the detailed 
discussion of procedures, in order to make it more declassifiab1e and 
more suitable in length. Finally, I included a copy of the paper, 
"Search for Elements 94 and 93 in Nature. Presence of 94 239 in 
Carnotite," of which Norman Bonner is a co-author and asked Wahl to give 
it to him for his comments. 

On November 4 Harry Althouse mailed me a collection of papers called 
"Ausgewah1te Kapite1 aus der A11gemeinen Biochemie" and asked for ~y 
comments. Today I wrote Althouse and said that I passed the material on 
to Professor Melvin Calvin, who is better versed in biochemistry than I. 
I told him that Calvin said that he thinks this is very sound and 
interesting work in elementary biochemistry and should serve a useful 
purpose. 

-374-



Congratulations for the Nichols Medal award arrived from Frederic D. 
Rossini (National Bureau of Standards). 

A letter arrived from David Halliday, thanking me for the copy of the 
isotope chart and enclosing a copy of his manuscript, written for 
teachers of physics, for my comments. I looked over the write-up and 
then sent him a few comments. I said, for example, that we refer to the 
radioactive isotopes outside the main line of radioactive decay as 
"collateral" members rather than as "tributaries" but this is only a 
matter of preference. I also questioned the accuracy of his information 
on some of his astatine isotopes. 

In a letter I received today Edward L. Gordy (Editor, Chemical 
Bulletin, a publication of the Chicago Section of the ACS) informed me 
that, as a result of the reader poll, I have been designated one of the 
"ten ablest chemists or chemical engineers" working in the field of 
nucleonics. 

At 3 p.m. I, along with Leo Brewer, A. J. Carlson, Jim Cason, and 
Harvey E. White, took part in the prelim examination of Raymond Sheline, 
Kenneth Pitzer's graduate student. He presented as his propositions to 
be defended, "A Proposal for Detecting the Neutrino," "The Structure of 
Streptomycin," and "A Scanning Geiger-MUller Counter." We asked him to 
speak on the latter; Sheline did very well and readily passed the 
examination. 

Saturday, November 15, 1941 

This morning I talked with various men about their plans for research 
for the next couple of weeks--while I am out of town--and after lunch I 
went to Memorial Stadium to watch about half of the UC-University of 
Montana football game. UC was winning easily [the final score was 60-14] 
when I left in order to spend a little time with Peter, Lynne, and Helen 
before catching the 5:45 p.m. train--"City of San Francisco"--bound for 
Chicago; 

Sunday, November 16, 1941 

En route to Chicago. Much of my day was spent going over my notes 
for the three Nieuwland Lectures, scheduled for Monday, Tuesday and 
Wednesday. 

Monday, November 1], 194] 

I arrived in Chicago about 10:45" a.m~ and telephoned Joe Katz to go 
over some of the details of the symposium on the chemistry of the 
transuranium elements that we are planning for next spring's ACS meeting 
in Chicago. At 11:30 a.m. I took the NYC Train No.6 to South Bend, 
where I was met by Charles C. Price and driven to the campus of the 
University of Notre Dame. 

I am staying on campus during this visit. A group from the 
Department of Chemistry entertained me at dinner. 
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Charles Price and Glenn Seaborg, Notre Dame, November 1947 

Tonight's 8 p.m. talk in the series was entitled "The Transuranium 
Elements and Nuclear Energy" and covered first the historical background 
of the discovery of the chemical elements, the discovery of natural 
radioactivity, nuclear transmutations, the neutron, artificial 
radioactivity, nuclear fission, and the discovery of neptunium and 
plutonium. I then talked about the large- scale production of plutonium 
on the wartime Plutonium Project through a chain reaction in a pile and 
the development of the process for the chemical separation of plutonium 
from uranium and fission products, including a description of the 
u1tramicrochemica1 work with plutonium . 

Tuesday, November J~1941 

In Notre Dame. I talked with a number of friends today, including 
Charlie Price, Paul Doty , and Milton Burton of the Chemistry Department. 

Tonight's 8 p .m. talk covered the manifold prospective uses of 
nuclear energy. I began with a description of the magnitude of nuclear 
energy (E ~ mc 2 ), the wartime production of plutonium at Hanford in order 
to produce the Nagasaki bomb, power piles, and the possibility of breeder 
reactors (utilizing PU 239 from uranium and U233 from thorium). I 
described the prospective use of power piles to produce process heat, generate 
electricity in stationary plants, for naval propulsion of airplanes, submarines, 
and rockets. This was followed by a descrription of the prospective wide use of 
radioactive isotopes in medical therapy, diagnosis, and research; and in other 
fields of research including industrial research. Th e biggest benefit to 
mankind, I said, first and in the long run will probably come from the use of 
radioactive isotopes. 
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Wednesday, November 19, 1947 

In Notre Dame. When I learned that t oday's l ec t ure would be at 4 p.m. and 
that I would have no scheduled duties f or tomorrow, I decided to advance my 
departure for Washington and asked one of the secretaries to arrange for 
reservations on TWA Flight 210, leaving about noon tomorrow, instead of on the 
overnight train trip on the "Capitol Limited" from nearby La Paz. After wiring 
for a reservation at the Hotel Statler for tomorrow night, I visited with a 
number of people, including physicist Eugene Guth. 

In today's Nieuwland Lecture I covered the general topic of the discovery, 
isolation, and chemical properties of the four transuranium elements. 

After the lecture I had dinner and a very pleasant evening with Sarah and 
Milton Burton and a number of their invited guests in the Burton home . 

In Notre Dame. I telephoned the office of Robert Lavender, AEC Patent 
Adviser, to arrange for an appointment with him later today. My TWA Flight 210 
left South Bend at 12:50 p.m. 

When I arrived in Washington, I took the limousine to the Hotel Statler, 
checked in, and then went to see Lavender. My purpose in this visit was to 
explain to Lavender that we are not happy with the way papers, specifically one 
of Leo Brewer's, are being held up in his office for patent reasons. This holds 
up publication and affects much of the work that was done on the project. 
Lavender was cooperative and promised to expedite any paper I requested. 

[In Berkeley, our group met as usual, and was presided over by Iz Perlman. 
In attendance were Ballou, Barton, Conway, Covey, Cunningham, Eyring, Glenn, 
Goeckermann, Hicks, Howland, Huffman, James, King, La Chapelle, Lindner, Neumann, 
Perlman, Robinson, Street, Templeton, Voyer, Werner, Wilkinson, and Wolfe. First 
Wilkinson described the chemistry he did and some preliminary results on the 
bombardment of tantalum for one hour with 200 Mev deuterons. Additional 
chemistry to separate the individual rare earths, which account for only about 
10% of the activity, is being done. He mentioned that a sample of bromine showed 
very little activity, indicating only a small amount of fission. Templeton 
commented that, if fission were observed, it will be the first time that tantalum 
has been fissioned with 200 Mev deuterons; Wilkinson said he thought it definite 
that some fission occurred. 

Perlman announced that a new power system for the deflector on the 184- inch 
cyclotron has been installed, so Ghiorso's experiments on counting fissions and 
secondary particles in the deuteron beam and experiments on the secondary alpha 
production of astatine by bombardment of bismuth with deuterons are now 
possible. Templeton described the proposed experiments on bismuth to produce 
At:111. 

Cunningham talked about Asprey's work on the oxides of americium--he made the 
black oxide by heating americium in air at BOOoC. It has the fluorite 
structure and is assumed to be Am02. Asprey heated the 
black Am0 2 at l650 0 C in a tantalum crucible in vacuo to try to produce 
Am 2 03 , but it volatilized, probably because the tantalum reduced the 
Am0 2 to AmO known to be volatile. When this was repeated with a platinum 
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crucible, the product was red--x-rays showed that it is not Am0 2 so it 
may be Am20

3
; it is quite stable. Am20

3 
is expected to be reddish 

but not so dark. 

Howland described the separation of bismuth from an old sample of 
lead originally given 82 ~ah of 20 Mev deuterons in August of 1946. 
Bismuth was separated from the entire target and put through 11 
purification cycles. He found a long-lived bismuth that is either 
Bi 203 , Bi 205 , Bi 207 , or Bi 208 . Howland said, assuming all d,2n and d,3n 
reactions on lead have the same cross section and that the counting 
efficiency of Bi 206 is the same as that for this long-lived bismuth, the 
half-life comes out: if 8;203 = 7 years, Bi 205 = 100 years, Bi 207 = 
300 years, Bi 208 = 200 years. The radiations are essentially identical 
with those from Bi 206 , but it does not decay. Howland said he bombarded 
Pb 206 oxide, containing 60% Pb 206 and less than 0.05% Pb 204 with 40 Mev 
deuterons in the 184-inch cyclotron for 40 minutes. The bismuth fraction 
decayed with a 12-hour half-life (Bi204) with no indication of any 
activity ascribable to Bi 202 . 

Howland also talked about the techniques for mounting powder targets 
for the 184-inch cyclotron. In addition, he plans to study the magnetic 
susceptibility of the actinide elements in a micro apparatus designed by 
Dr. Calvin; this is a variation of the Gouy method. 

In answer to a question from Perlman, Robinson said that a few glass 
pieces are missing from the oscilloscope for measuring pulse heights. 
Huffman reported a column run for the separation of hafnium and zirconium 
but the fractions have not been analyzed. Covey announced that the 
stain1ess steel discs have arrived and that various people have reported 
that they work well for mounting Geiger samples. 

* * * * *] 

Friday, November 21, 1947 

In Washington. In my usual manner I took a taxi from the Hotel 
Statler to the AEC Building in order to attend an Executive Session of 
the GAC meeting. All of the members were present: J. Robert 
Oppenheimer, James B. Conant, lee A. DuBridge, Enrico Fermi, I. I. Rabi, 
Hartley Rowe, Glenn T. Seaborg, Cyril S. Smith, and Hood Worthington. We 
then met with James B. Fisk, Ralph P. Johnson, and George l. Weil. 
Johnson talked about support for basic research, and Weil described the 
reactor program and the special program to produce polonium in a 
reactor. Fisk reported on the Reactor Development Group, which consists 
of Fisk (chairman), Weil (executive secretary), Harold Etherington, ~ale 
Young, Walter H. Zinn, Winston M. Hanning, Alvin H. Weinberg, and Harvey 
Brooks. Fisk said the group, which met on November 17 with Eugene 
Wigner, Admirals Earle W. Hills and Thorvald A. Solberg present, did not 
favor building a practical power reactor but favored the present 
program. In the future the group may consider a thermal power breeder, a 
high temperature gas-cooled pile, a mobile unit, and a plutonium 
production unit of new design. The power pile group at Clinton would 
consider a Navy mobile unit, including other types besides gas-cooled. 

We want our representative on the Reactor Development Group and luis 
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Alvarez was suggested for a year or two. The next meeting will be 
December 5 in Chicago and Charles W. Wende and W. Kelly Woods from 
Hanford will be invited to attend. The group, which will meet every two 
or three weeks, will also ask Ernest Lawrence and possibly Farrington 
Daniels to give their views. There will be a meeting on December 8 of 
the industrial power pile group. The group will be asked to work on 
limited objectives--e.g., a mobile unit for submarine use. 

Fisk read a letter from Ernest Lawrence offering to work on the 
design of a practical, rush job, power pile at Berkeley; Fisk asked the 
GAC for advice. There was some feeling that such a program would be 
premature and might use men there who should be making measurements and 
designing apparatus for use with the synchrotron and the 
frequency-modulated cyclotron. 

At 2 p.m. there was a joint meeting with the Advisory Committee for 
Exploration and Mining. John K. Gustafson will be the Director of the 
AEC's Division of Exploration and Mining. Members of this committee are 

.Wilbur Judson, Gustafson, Donald H. McLaughlin, Walter J. Williams, E. L. 
DeGolyer, Wilbur E. Kelley, and C. K. Leith. Kelley reviewed the raw 
material situation. 

Later we members of the GAC talked about nuclear weapons tests. 

Bob Gould and Jim Crowe of the American Chemical Society staff had 
dinner with me. 

Saturday. November 22. 1947 

In Washington. I again went to the AEC Building J where at 9 a.m., 
the GAC discussed the Sandia organization and the future of the NEPA 
(Nuclear Energy for the Propulsion of Aircraft) project with the AEC 
Commissioners. Tonight a committee, consisting of Fermi, Smith, Conant, 
and DuBridge will draft a statement on the future of atomic power using 
the Fermi-Smith and Oppenheimer-Rabi drafts. 

The GAC also decided to investigate the AEC's export control 
regulations informally. 

On the subject of the Berkeley bevatron, Rabi said he thinks that the 
cost estimate is way off judging on the basis of Alvarez' underestimate 
for his linear accelerator project. Btookhaven estimates a much higher 
cost. Rabi said he. wants to pass on the technical feasibility of the 
plan and would like to take it to Columbia and Brookhaven for 
evaluation. Fermi (with Oppenheimer agreeing) is concerned that the 
present machines will not be used to the maximum. He would stake his 
scientific future on this rather than on a new machine. In addition, he 
would like to see the Radiation Laboratory plans, including those on 
research with their other accelerators, for the next five years. Fermi 
then moved, on Fisk's request, that there were inadequate data and the 
Research Division should 1. Get more information on the Berkeley plan on 
the use of personnel dur)ng the construction period. 2. Get the 
complete plans from Berkeley and Brookhaven reviewed by a competent 
group--possibly exchange Berkeley and the Brookhaven plans for mutual 
criticisms. . 
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Conant noted that he is more interested in the general question of 
government (AEC) support of research in pure science, apart from research 
on nuclear bombs and fuel, and where to draw the line. He added to the 
motion a number 3. To try to develop such general criteria. Then, using 
such data and criteria, the GAC will come to some conclusion by time of 
next meeting. Point 3 was added to the motion to be discussed at the 
present meeting. The motion passed: 8 for, GTS not voting. 

Fisk then raised the question of whether there should be a power 
group working on naval propulsion. We favored this and pointed out that 
this should be primarily for engineering-type research--a1so without 
limiting the program to this--e.g., the group should also consider 
natural uranium reactors. 

The members of the GAC met and had lunch together today with the AEC 
Commissioners. 

At the 2 p.m. meeting the GAC discussed dec1assification--e.g., 
Fermi's views on nuclear weapons and army officers' lack of information 
and understanding of this important matter. We talked to General 
McCormack about this, and we also mentioned the need to educate the 
public on nuclear weapons, especially the claims of some proponents about 
the feasibility of super weapons. 

Then at 3 p.m. the GAC again met with the Commissioners and discussed 
declassification (so we can educate the army, public, etc., about nuclear 
weapons), the situation with respect to expansion and more efficient 
operation at Sandia and Hanford, and the report that the GAC plans to 
make to President Harry Truman (covering the first year's operation of 
the AEC). 

At 5:30 p.m. the GAC was honored by a cocktail party (stag) given by 
the Military Liaison Committee at the Army and Navy Club. 

[At home, California defeated Stanford in the Big Game, which was 
played in Palo Alto today. Stanford was leading 18-14, and Cal had the 
ball on its own 20 with three minutes left to play when injured halfback 
Paul Keck1ey was allowed to go into the game. Jackie Jensen took a 
lateral from quarterback Dick Erickson and intended to run. Instead, he 
fired a horrible pass to Keck1ey 15 yards downfie1d who bolted 65 yards 
for a touchdown. Cullom's kick made it 21-18 in favor of California.] 

Sunday. November 23. 1947 

In Washington .. I again attended the GAC session at 9:30 a.m. in the 
AEC Building. We worked and adopted the draft on the future of atomic 
power that Fermi, Smith, Conant, and Du Bridge produced last night, 
discussed the urgency of expansion and improvement of the nuclear weapons 
production facilities at Sandia. Our five-page statement on nuclear 
power described the technical problems and complex economic factors to be 
overcome in building a nuclear power system; we conclude with the summary 
that we do "not see how it would be possible under the mQst favorable 
circumstances to have any considerable portion of the present power 
supply of the world replaced by nuclear fuel before the expiration of 
twenty years." We discussed our first annual report to President Truman 
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(which Oppenheimer will draft), the need for declassification (we will 
stress with the Commissioners the nuclear power and superweapon 
misunderstanding by the public), the need for a policy on the support of 
pure research (e.g., the bevatron). 

At 2 p.m. we held our windup joint session with the AEC Commissioners 
and staff, and with the members of the Military Liaison Committee. 
Oppenheimer summarized our recommendations on "Sandia, Fisk's three 
Questions (NEPA, Naval propulsion, bevatron). nuclear weapons tests 
(there will be a GAC meeting on December 30 in Chicago to discuss this), 
the Military Liaison Committee's view on keeping the gt level of 
plutonium and tritium classified as top secret, our views on the status 
of the nuclear weapons tests of our rivals, and the need for a public 
statement on big weapons. 

The afternoon session was over early enough for me to go back to my 
hotel, take a taxi to the airport, and catch Capital Airlines Flight 903 
to Chicago (it left Washington at about 6 p.m. and arrived at about 8:30 
p.m.) I had a long wait in the Chicago airport for my connecting flight 
to San Francisco. I tried to call Joe Katz, but he apparently was not at 
home. 

Monday. November 24. 1947 

I left Chicago on TWA Flight 153, which made stops in Kansas City and 
Los Angeles, .and arrived in San Francisco at about 10 a.m. [Don Ameche 
was aboard the flight as far as Los Angeles.] From the airport I took a 
limousine downtown, where I was met and driven to the lab. 

At the lab I looked over my stack of mail: Eric A. L6f (American 
Cyanamid Company) wrote on November 12 to inform me that I have been 
unanimously elected to receive the 1948 John Ericsson Gold Medal of the 
American Society of Swedish Engineers. Today I wrote L6f to say that I 
am happy to be the recipient and that I shall be in New York on February 
11 for the occasion of the dinner and in order to receive the medal. 

Simon Freed sent an abstract for the Chicago ACS Symposium in April; 
in a covering letter, dated November 12, he thanked us for the americium 
fluoride that Cunningham sent him. 

I read a letter dated November 12 from my friend, L. Reed Brantley, 
thanking me for my talk before the Southern California ACS Section. 
[This was the talk I gave on November 8 for Iz P~rlman.] 

Arthur B. Lamb sent" me on November 17 a manuscript entitled "A 
Periodic Arrangement of the Atomic Nuclei. Revision to Date and 
Inclusion of Radioactive Isotopes" by Dr. H. L. Johnston. This, Lamb 
explained, is supposedly an extension of Johnston's predictions of 1931, 
and Lamb asked for my opinion as to the merits of Johnston's contribution 
and my suggestions. I asked Dave Templeton to look over the manuscript 
and advise me about my response. 

I read a November 17 note from Bob Gould, thanking me for my comments 
on the x-rays from uranium and saying that he will see me in Washington 
(as he did last weekend). 
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W. Y. Chang (Professor of Physics, Princeton) wrote on November 17, 
to tell me about Chien-Chang Woo (Institute of Physics) and T. C. Chu 
(Institute of Chemistry) of Academia Sinica, Nanking, who wish to apply 
for admission to work under my guidance on radioactivity. Chang said 
both men are capable research workers and pleasant and responsible men. 
They have a grant to work in this country for a year. Chang said that he 
understands that it may be difficult for them to work along these lines 
but, since they are just beginners, they need training on fundamental, 
academic work. This is a matter that I shall discuss with Professor 
Latimer since, at the present time, we cannot invite Chu to work on the 
hi 11. 

In today's mail I received a letter from Charles Coryell, who has 
finally received a copy of our report BC-59, "Table of Isotopes." 
Coryell sent us a few corrections and said that he will check it over in 
more detail when he has time. He also sent the opening section and 
bibliography of his talk at the University of Wisconsin, saying that he 
had to make a number of decisions about referencing project material and 
mentioning that he is asking the University of Wisconsin Press permission 
to mimeograph the whole paper for circulation. 

Also in today's mail I received a copy of the preliminary program 
that Joe Katz and Clark Hindman worked out for our April symposium on the 
chemistry of the transuranium elements. I am scheduled to give the 
"Introductory Remarks and Historical Survey." There are presently listed 
31 papers, all of which must have abstracts written in the near future 
and the papers declassified. Ten of the papers listed are scheduled to 
be w~itten by men at the University of California. 

Tuesday, November 25, 1947 

I spent some time on campus talking with Professor Latimer about my 
trip and other things. The Chemistry 123 class was given the following 
midterm at 10 this morning; I then went up the hill and made the usual 
rounds to see how the work at progressed during my absence. 
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Chem.istry 123 

1. 

(15) rur241 gecays only by alpha-emission. Its specific 
is 6.55 x 10 disinteGra.tions per minute per' :m:i..cI'ogram. 
ha1r-lif~ of ~241 in years? . 

alpha-act i v:~ t;y' 
i'lhat ie the 

(15) A;m'i;~a is a beta-emittel" of' 18-hoUl~S' t.s.1f'-life .. ~:ich decavs :1.xrl;c 
Cm242 , an alpha-emitter. A pUI'e sample of .l',:Il::.Z<12 of :2; x 106 disin
tegrations per minute has in it, !lft9!' H3 hem's decay, 5000 alpl,n
disintegrations per minute due to cm~i.t2; ai'tsI' another 13 hours~ 
there are 7iOO alpha-disintegr6.tions PCI' m:ll')ute. ~n1at is '~he he.1f
life of C~-2? 

2. 

(5) (a) \7hat mechanism for gamms-ra1 stoppi~e accounts for most of 
the absorption of 1 Mev grunma-rays in aluminum absorbers? 

(5) (b) Why dOGS lead ha'Ve a. lower he.lf-thi;:,1rr.'.3ss tOt" 200 Ke'TJ r:8.J:L:"£:a r • 

rays than do~s alum1num? Half-th1ckness~s a~e expI'€ssed in rnilli~ 
grams po I' c~. 

(15) (0) The following isotopes of uranium, element 92, and moc.~s 
of decay are KnO\7n: 

'0233 U234 U235 U237 U233 "J'239 
~ « a P- a ,-

' ... ~2 '"'36 nt. n Predict the mode of dlsintegr-atiol1 foI' "IT':;" , uO:; ), U",..:;J. . Give t"y, 
reason. for.the· prediotion. 

{5} Cd) Oive a ~ual1.tative e:q?lar:.:;c.tlon -:.hy '.10 :::.lphn-pn.rt:i.cls s ::~,.-,~ 
seen amonG the hea,"Y elements \above 1a&,), a 'jorr-ic n8T.ber 82 j of 
energy around 3 Mev. 

3. (25) 

A 1 cm2 area. thin sold foil 0.01 !mn. thick (4 .15 ~ 1019 at',~>l::'3 
Au197 tier crn2 ) is expolled to a beam of s:Lo'.'! ::1,3utrcl~~ for 2 m~m..rt,Js. 
The amount of Au198 activity induced b!T ':1'1c :.~'2s:ction: ]1u.l97 Cn,-y )/:.:;}.SS 

is 1.76 x 106 dis1ntegratic:1s/nL1"l. The )~:r:.li'-life of AU.198 is 2.7(0 c;c,' 

dD.Ys and the cross sectioni'o1" the react:lon i£! lmcvm to bo leO ;:: 1·')-' .... 
crn2 • VJhst is the slow nou-cron flux ~.n E.;~-C\' ~_r.:;:"_ C1JI~! D8F S6C o"{ 

(. (15) 

In t -:"e I'J.. SS)· 0'1 of 1 r:m of U2;;5 . .'!"",144 (\~~"'I ~ (.1,,·,:,"'. f ·'.·1plf-l ... ·_f'~), u J. .• ::;:_ • , _". _ " ._, _ _ _ _ ~ __ 

is formed mth fission ~iia1d 01' 5.3~. ri1:Qt :lctiir:H~y in.E!'j,!.0. r:OEC 

the Oe 144 posses~? 
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Wednesday, November 26, 1941 

Jeanette and her fri.end Eino Karpinen are leaving Berkeley today to 
move to Southern California--they plan to get married in about a week and 
Eino, a floor layer, plans to find work in the area. 

At the lab today I wrote a brief letter of recommendation for E. J. 
Leshan, who is applying for admission to the graduate school at Harvard. 
I explained that I do not have much information on him although he made a 
grade of "B" in our course in nuclear chemistry, a course in which the 
class was composed of about two-thirds graduate students. I said that 
Leshan impressed me as having a rather nice personality. 

Another note went to my old friend, Professor Wayne K. Wilmarth at 
USC. I said that we were surprised to see that USC is going to play 
Michigan in the Rose Bowl and I would appreciate it if he could, by some 
means, get me two tickets for the event. I then said that I enjoyed 
seeing him at the time of my recent talk there . 

. A rather lengthy letter went to Joe Katz, commenting on the 
"Prelimina~y Program" for the ACS seminar on the chemistry of the 
transuranium elements. I told Joe that I shall soon send him both a 
secret version and a declassifiable version of Paper 22.1, "The ~ew 
Element Americium (Atomic Number 95)," and Paper 22.2, "The New Element 
Curium (Atomic Number 96)" for publication in PPR, Volume 14B. Finally, 
I mentioned that I spoke with Lavender when I was in Washington about the 
holding up of one of Brewer's papers for patent reasons and I believe 
that I can get him to release any papers that are being held up for that 
reason if he (Joe) will give me information about them. 

In today's mail was a memo from President Sproul, requesting that I 
serve as a member of a promotion committee, under the chairmanship of 
Professor W. F. Langelier. When I checked, I learned that the other 
members of the committee are A. R. Olson, E. Segre, and J. G. Hamilton. 
The men under consideration for promotion to Associate Professor (tenure 
rank) are Robert E. Connick, Edwin F. Orlemann, and Richard E. Powell. 

Thursday, November 21, 1941 (Thanksgiving Day) 

This morning Stan and I went out to Mira Vista for nine holes of golf 
this morning and lots of conversation. This is the first time I have 
played in about three months: SGT-46, GTS-54. 

Helen, Peter, and I then had our Thanksgiving dinner together--Lynne 
did not partake of the meal. Later I worked on my writing projects. 

Friday, November 28, 1941 

Today is an academic holiday, glvlng the graduate students a full day 
to work on their research. After looking at the mail, I made my usual 
rounds to talk with the men about their work. 

In today's mail a letter arrived from Morris Perlman stating that he 
had no changes to propose in our paper, "Search for Elements 94 and 93 in 
Nature. Presence of 94 239 in Pitchblende," although in retrospect he 
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wishes that he had given the final sample a longer count in the fission 
chamber to preclude the small possibility that uranium was responsible 
for the observed alpha activity. However, he said, the conclusions were 
cautious and probably correct, and he believes the paper should be 
published in its present form. 

A most helpful reply arrived from George Boyd, to whom I recently 
sent a draft copy of my Sigma Xi lecture, liThe Eight New Synthetic 
Elements. II Boyd sent me some new data and several more complete 
references. 

I also received a nice congratulatory note from Alden Emery about my 
selection as the 1948 recipient of the Nichols medal. 

I wrote a long letter to Alden Emery in reply to his recent letters, 
saying that it seems to me that the Nucleonics Glossary project (about 
which he inquired in his letter of November 18) is probably a worthwhile 
undertaking. In his November 25 letter Alden included a letter from 
Arthur Lamb, who answered my questions about the delay of the publication 
in ACS journals of papers presented at our proposed symposium at the ACS 
meeting next spring [this is desirable so that they can appear first in 
our National Nuclear Energy Series volumes]. I told Emery that I believe 
that there will be no major disagreements and that I am willing to go 
ahead with plans for the symposium on the basis of Dr. Lamb1s letter, 
which suggested as an alternative, the diversion of some of these classic 
papers to the Journal of the American Chemical Society for publication. 
I pointed out that the symposium contributions will not be identical with 
those offered for publication in the NNES. 

Another long reply went to Charles Coryell, covering a miscellany of 
subjects: corrections to the "Tab1e of Isotopes," referencing to MDDC 
(Manhattan District) items, the Wisconsin Symposium, etc. I also 
included a draft copy of liThe Eight New Synthetic E1ements," my Sigma Xi 
ta1k--I asked for his comments. 

Mary Bender prepared and submitted my claim for reimbursement for my 
recent trip. 

Saturday, November 29, 1947 

Much of my day was spent at the Radiation Laboratory talking with the 
various me and catching up on my report reading. 

Sunday, November 30, 1947 

Helen, Lynne, Pete, and I spent the day together. In the afternoon 
we went for a ride.in our Hudson. 

I also worked for a while on my paper for the spring symposium on the 
chemistry of the transuranium elements. I am scheduled to give 
"Introductory Remarks and Historical Survey." 

[Oppenheimer1s report (following) to Lilienthal of the Seventh 
Meeting of the GAC (November 21, 22, and 23) is dated November 28, 1947.] 
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r .------

.. ' 

T~e Ge~~r~l Advisnry C~~ittee held its Seveath ~eeti~~ in W~5hin?ton 
~n lj'lve;:.'\;er 2l!!t, "2:'ld I':.d 23rd, 19l!7. This brief re!)ort "'ill Bupple:nent O'.U" ;r~l 
11scus~ions with the Co~isslo~, the Mll1tl'ry Lip.is'ln Committee a~d t!:e Staff of 
t::e CO::l:nis s ion. 

1. r;:..:ra......;;f...;t __ S:..:t.;;:a...;t_e;-:..: .. ...;e~n.:t . ...;s_~.;;..J n~A_t...;o...;!:l;;.;i;;.;e;;.....;;p...;o;.. __ ·e;....;..r . .-J l.--
~ 

. In acc~rd~nce with our ~lens of the Sixth Meetir~, the ~AC considered 
two dr~ft state~ents on pto=ie ~ov.er, one sec~et pod one to~ secret. T::e Coz~ittee 
f'l"lnd tr.at ,'e!!?1te sl1~ht differences 1n e:!i!lhasls ~.nd In tone these d'lc;.:ments re
:"lected Ii' c-:>=on ev~luat1on of tl".e !.'1t\1A.t1or. R!'ld t-:>setl:er contl'lned I'n p..ccount of 
t:.:e ~rlnci'O"l fActs on "'l:1ct, ~ of todpy, the 'OroS';)ects for ato:llic .,o~-er 1n its 
'7prloU! for:ns :nay be afalURted. The COJl:l1tt~e trl'n!!::lits the!'e t,,,o dr.<>ft st~te:nents 

to t~e ASC 10 th~ ho~e th~t they ~aJ ?rove u!!eful. 

Tl".! CO!!l:llittee f·u·t!1er 'nr~~r"!~ 1'. th1rd drp.ft, classifiec. confidential, 
"'tic!:! incladed the ,art!! ,f the sec~et ~r.d tOT) !!ecret drpfts wLich (I') see::ed ')! 
tl-.e i;TCp.te'i!t relevl'!lce p.!'..d (b) 1r,v,lved t:-.e ~i.:11=·J.;;l of di!'closures n':lt decll'!.!!!!i!i
~ble 1.!..'1der T)rese:'lt ~ecl",!'!'1fic"tbr. :>olicj". Tnh, confidentipl d:-:>ft 1t tr a ::s::1ts 

I ' -' 

~ I\n eXB1:!'01e of A t;t,.te:r.ent '.~ich :Jl:rht be relep.sed oU·:ll!.cl;r f1:ld ... ·I:!.~h could be 
::eh~al in "Jutting the views of technic:l.l, Ind'utr!~l and ~il1tary ::len on ~ :e11'
:1~~17 ~~un~ tasis of f~ct. r-The A~vl~ory Co~~lttee r~co~~e~ds t) t~e ~o:~:issio!l 
t!-.~'; it ?rer.F.\re pu.blic st,.te~ts O!'l ato::ic power, '-ll'kl:-~' s·J.ch use of o..u- drAft y' 
::1-'te:ne!".ts :>5 it de£1res. Sl:ou1d it ,rove 'J.:!eful or co;;ve;;ie:'lt to the Co:.::I:ission 

. ':" re1e~se our c"nfide:ltip..l e.raft ns a stl'ter:.ent of tl:e Advis.')ry CO=..:li:tee, the 
:,,==ittee h~s aGreed to cor-cur 1n this Rction~ 

2. L~w ~r'lde eres 

The 1AC hp,d t~:e ?le!'!s1.4re of :::eetb,; ,dtb tte Director .,f R2 ... ' l:ateril'l!' 
tho :\evisor~' Cc=lttee on ::i:x-plorl'.tion ::Ind Mini.'l~, !!~d is .. ;IRd to ~ote t!'.P. at-

~e:-.tl('!'l "'!".ic!':. the Co=i!'sl.,n h d':i:l~ t') this ::.ost i::norta~t field ':If :'-.ctlvlt:'. 
A.!':er cO~!::"ln nisC·.l!'!'i)n, t~E'@A:: felt it eesir~ole ';':l ~'::-'l:3!'i%e 1'.:;~1n the very F:re~t 
l=:-ort~r.ce '.-hid-, it ~tt:ld~e! tl) the eevelr)');;]e!'lt ')f !!o·.lrce "JFterip.ls A'7SililUe i~ U:.e t,...-_.
Udted Stpte!' 1n ~-hich ttl! \lr2.:11u::o ':c!".tent l1et' in the rar-?,e of O!le o:~e-~dredt!-. 
..,f ,. "er cent. It asks the C':l,ll::J~~?_~ to CO:!lr..\lJ~eu: 7 7"_UP l..,tII7~.,rtil.nce to tte 
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Adv1tory Co~1ttee on Zxploret1~n end ~1n1np~8nd ~aCf.e'tf thp.t the vrr10uF traft 
rtftements o~ Ftoo1c po~er be m~de ~v~1leb~0 t~At Co~1ttee In order to €ive 
bl'lckgro~d. to thlr '\"le",·. 

At I! :fur~!:er ruult of· ou,r meetinr. ~·1th tt.pAdviEory Coz::mitteE' or. 
X:xplor"Uor. ar.~ Y.1nlnc, ",ehlld OCCfll!1~~ to .contlder t~.P ·accour.t prer.ented. 't-y U.e 
Co::.::lnlon's Steff on the re~ J:lpterhl,. ,,1tuetlon dur1nc t~.E' nut tt.r~e yePTF, dur-
1r .. ,,: t~.e period, that lE, 1?efore one or m,re of tte 1Ile,nr c\e'VelopmentF 1£"'.' beili . .:; 
E.ctively pur~aed m:ay be expected "t, PlUel10rate the d tustior.. 

A!ter notl~ thpt our re~ulre~ent' wpre llsted at figure, p.~~p.re~tly 
in excect of ectuf\l ~IF!lt 1r.t~:e recuire!Jenh, ve e!,~o1:lted e Bub-com:l1ttee ,0'1 th 
Y.r. \".,!'th1r.~ton pi! chp.1r::.t..:!, 1Ir.~ Dr. Sdth P.Ilc ):r. R.,,,,e ~r me~berF. 1't.e purp"H 
ef tbh cO!::i~.Htee 11'111 bp t~ e~lore "'l~h tl.e Coz:r..iulor.'r Steff l!IeU.ocr \d:ereb: .. 
hold-~ p~o. delay 1n re!"in1r.c, fabr1c,tion, BtOC~: pll1nr: 8!lC. p1pe-l1111nc !lrOce~ureE 
c1ctt be recucet. 

After 't:.1dy:'nt; "'"rk1n!: ppper, or. the n~tu:rp. of H.e ,,·eepor.E to be 
te~tec, end the order 1:t; ",t.lch tbe~' ml£tt be tertec., the a.k~ E.~reec. to conflder 
Ue£! cuel'tion, in detdl at ,. Fpecisl =:eetb€ to be hele! 1r. Cl::ica,:~o,. D"ecer.bel' ?9ti. 
Ene 30tr.. At thrt t1n.e forltF-l pro~oEP.1' fro!:) tr.e LOE Ale.::.Of Le.boratory " .. ill be 
p..TP.l1r.ble an:! cprtdn lit !,rere~t obec .... re tech:.!cF..l cOlert1o:lt 1\lP.:: be or. f, f1r::.,er 
~Asie. ~e ~~ll h~~e to 1~vite to thle ~eetlnb re,reeE~t~tiveF ef the ~lrecto~ 
of tt.e Lell: AIP.!li~e LF!'t.orF.torr BE "'ell II' ce::bere ':J!' the Co~1rS!.O:"E Steff cost 
closely involved. DOE ARCHIVES 

~ ~'1sh to r.otf; at th1E t iI:e tt."t tr.e tecr.:li CE:l fi tu"t ion ~nn-ttFr:Rlf'rl:.. l,. 
"'!ott. rf'farC to the eJ!J,)U .. llt 01 .~r£:.lum ~35 that ef':: be lr.cludec 1r, H;e ~~ 
1r.::loE1on "'PE-;"OD, 1F D~'" rether dIfferent fror:. that ,,-t1cl'. ,,·Pt before u~ et tl.e 
Fi!U. J.:eetiIl!; of the CtAC, End tb,!t for thh rePECD o::.r ee.rl1er reCOI:".-:,e:odFt1oLF e[.:-:u!:: 
be cCDEtrued Ae tentp.tive. ~ 

~. llev3 t r');l Pror-rn:-

1'~e Dire~t~r of tte F~~eprct,Div!£icL referre~ , pr~~osFl to u~ fro~ 
Dr. lp..l.'Tencf' ir. :Eerf:ele~' for the c~r.!'tr",Jct1~L of e. ~roto:-. fy:.cr.rotro,", ln tr.e cal ti
blllier. vol t e:ert;~' reGio:.. lifO aEkec' ut ""(.ether tr.i~ ~ro':)o[al ""afsC:Wla, \o.':-.et:.cr 
it "'pr tir.ely, fl!".t ".,r.ether su::h e:. hrtr'olr.;e:-,te!:,,\:J.d be b .... l1t Ir. r,erkelE~', 1n 
l:roou,p\"e:-., 1D bot}:, {'r in neiU;er. 

!he ::;J,.C d! [cauee th1E Md relatE-c (luEetior.e ~t ver~ greet ler.~th lut 
if not prt"perec. to p.!lE"."er en:' rtf Dr. Fhk'l' ~\:oestior.e dei'1r.1thel;v I't th1, t1::-.e. '!r;f 

COl:\:: it tee "~r:e Et E tte Deed. for et le,.,tt E"IT.e fu:,U.er ir.forz:r;t1,:.. 't,"f, tel ieve it 
euer.t!Fll th~t .or.e detAil be oHainec br the C~:t.~1sf.1c:l 0:, t!:e tect.nic",l ~1F."nl' f"r 

-3858-



- 3 -

t~e bevr.tron. l\o plen ,,'hfltner ",sr I'vP.llr,ble to' U~. ~i.e COCllllit tee .. ··::l .. ·.H F'J.trert 
thr-t 'both :Brookl'::>ven anI! ~erkeley ('he Fn outline of their preFe:lt pIela, tl.p.t 
t!,ere 'be FtudIee end cOl:l!lareC: by I'. c~lJ1!lptent tecr.nIcp.l c:ro:1~ r.nd c::>!lceIvf.:l;:r thpt 
tte~ be Interchp!l~ed bet~~en the t~·o Ipborptorier. Thl~ step IF rer'J.i~e! in order 
to deter.-Jine t:.e feplll'oll1t;' il.."lii reaco!lr.lleneEt of the proposals eF tec!-.=licnl pr::>
~"F.uS. 

!rhe Coo::1ttee also l>el1ever thJ't it "'::lald be neC£$sor,' t'l er.->lo.re the 
'Pro~fl.~le h:lElct of bevctr:>n constrilcti?:l or. t~,e ~rop06e;i" Ecele, e:1d F.t tr.e proposec. 
rate, on the Ec.tiviUes of U:e persoD!lel e.t the rF-.d1etion lsboTF.t"rj Ft 1;er:<ele:J J 

f!r.ce it hr-r noted' the.t t~~t IF.boretory , .. 111 ·rr-ortl:.> 'be in pOl'Fel'Flon o~· other 
z:;eJor electro-llucleer e,!ul,:;ent, Ule UFe of ~.'}:1ch for fundp..:::ente.l ~tuC.ies in 
~cier.ce st~uld not be Jeop£re1%ed. ror its pert the GA= ~ill ette~t to for~:1lp.te 
criterip. f"r U.e extent of Gover~pnt support ~f ~are berlc I'cience 1:1 ~ .. erLr.;e!".t 
fU":'norted la.borat')rieE. Difference r of opiz:.!on beh~en t)~e tle::berf. of t:.e C on:.;. it tee 
~ve made ,r?€rerr on t~is proble~ very flow. 

6. SIi!ld1e. 

At the Sb:tl: J.:eeUns the me;::berf of the .:1litFr:" Lie.1t::r. Ooc::;ittee 
I'!si-::et the v~e"~r of tt.e GAO ",·ith rect.:-c t:) the ~.'or;'; et San:'iEl, ELd thir ~,"l:r J:;p.ee FI. 
orc.er of tutbe u for U:e Seventh l~HtiL.,~. 

At 2 bp.sIF f~r our conFlderatinL we bee ~ me~orend~ ~rC?£rec by 
~-:.Irt!.l PF.rF"ns Pont trp.nr:1tted by the l:llIt:ory L1el£on Co=itter. to us, p.nc h'o 
th~u;:;htful ,,··:'):rkbC pp,err ~repF.red.. by tr.e Secretp..r~ of t!~e GAC, tr;E' lO!lrer of "·:-.ich 
,,'e ht.ve psked to have tlade Rvslleble b ttl' Co=:::h~ion'F Stfli"f. POE ARCHIVES 

~e recog~i7ed th~t so~e of t~e d1fflc~ties at SF.ndip. derive directly 
fn;:; thp. f:lct tb!'t it 'iE at thh Eite thAt U.e interfece, cO!".te::::>latec in tl:e 
Atomic EnerE;Y Act 1eh'een civilian ~.nci. cil1trry o;>ereti:>:1E, lies. \:e "lEO recor
=i~ee thet on t~e clvlli~ slde Sandie t~F bee= rerio~Ely ur.cer-Ftp.ffed, ~uentit~
tively ene ~u~lltetively, ~nd thpt mpny of its difficulties are i~~erit2llces fro::: 
tt.e euly daye. 

"~e hp.,·e·~·o 6:lti~eEti'l!'lr ~·t.lch ,,'e believe may bel'll to elleviftp tth 1 
6itUEtion>'e d~, n"t bel ieve th~t tt.erf' IF all:,' error in t}:e, tec=.nicF..l ~lFL of tt.e 
"'ort: ft Sr,r,'!1r. (Po) \l.'e believe thflt Fte:r,lF f.!lEile.;;our. t~ t!'.ol'e alrer"cl.y taker. r,t 
LOE Ala~cF to Ftre~the!'l ~~a eLCOar~€e tte civl1ipn Etaf! ~e~ t::l ce tp~e~ ~t S~ti~. 
~= the OI:P heLd t~.ei'e 1r.vC\lve p.ttentior. to ho'.:.sin<;, se.l~rier.-Jetc. Or:. tr.e ether 
tee:' !:JEI'':' cle",r stpte:::entF ena corf;,sponci.~:~ p.ct1o:-:~ to eFt~Uish tl:e it:;:'ortp.!:.ce cf J. 
t~e ",'::>r7. ~r.r t!:'! C:l:"' . .'.':?r. fecur1t~·. lie) t'e note t~.t't h'o essentielly c.i::erer.t ~.~d . 
not fu~:t~.on:"J.l? relpte~ act1v1tief no,., bJr:e plece ,;t Sa:ldis. One of ttese iE t~e 
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enr.ineerinr Rni! t~8t1ne (ana tb~s~ fire indeed insilM!lPDle; of tr.ose cocTlone:1h d 
8tomic veAuon~ 'nich pre needed to c~nvert tne ~p~hep.d into A upepble b~m~ Xx~~Jle£ 
£re tte deFirn of tte bo~b c8Bln~ t~e Rrminr p~d fUFir.& sYFte~s, nnd tne neceFper~ 
test eouipment for service UFe. ~~e otner activitY.)F the tr~inin~ of service ~e~" 
Fonnel in tte u!'e;:.bl1l.~ ~d use of "toc1c ,,·eapo;lf'.,.j :Both setF nf functions ere 

~" , 

indeed importenJ,. but the:-' involve ouite dlffere:'lt relflt!~nF bet~een civilip!:s !'nd : 
the ServiCE'F. Weeemt:: likely to UF tbp.t r clea.r :f'U!1cUonp.l diviFion of there Pot.>- ....J. 
tivitier, ,u'ld per~a,p ,. r:e('\£,r~hici-.l di~isinr., '."O'J.ld crep,tly i~rClve the OUAlity of ' 
the ell,!':ineerin,,": ~ork:J 

7. ~ 

The Direct.,r of the Division of Re~eflrcr.. told us of hiE tentptive ulB!l 
tCl pde to the Reect-:;r Development Grou, p oer.ber "·h.,~e tr.aiT. concern ,"ould be e.n 
evalup.tion of proFpects of nuclenr ener~ for tne propulF!on Clf nircraft. Be sug
eested a posFi~le candidAte. 

After dhcuf;sion, the GAC cont'llrree "'i th the vie,,' thr.t thh l'roblec . 
Fhould be 'ncorporeted'~ the York of the Reector Development Gro~, perhP~s by the 
l.Ia~"1tio:". of one or more men.ben specifically ir..tereFted in it. The Comcittee ... ·1shec. 
to er.~hP.si!'e, hO"'ever, t!':e im;>ortRnce of involTinf f.ircraft en[ineers PoE ",ell A,S 

e:MertE ('In Ilueleer reactoTf in .e.Dy rtudie£, to be cade, AIld felt tr..r.t the aircraft 
Industr~ ~ast partlciprte .on the workin~ level if these Et~aies ~ere to ~ve meenin~. 
The Comn:i ttel' dId n'Jt p.,gree tnP.t thl' membn s".lE':(esten for t:;e Reactor Development 
~roup YaE a promirl~~ proFpect, p~d ~~shea to ",ithhold m'Jrp detailed reco~endptionF 
tl:ltil 'the preciEl' form of the deciEion of the Re£earcll E'nc. Development lhara has 
been determined. 

8. liflval Po,,~er Rep ctor 
DOE ARCHIVES 

The Director of the Divirlon of ~l'seerch rejortec that the ReActor 
!>evelopl!ler.t Groa, ::"d looked fevorF'bly on e:lco".lrp~l~r the 1'o"'er 1)11e f'ectionFof tte 
Clbto:~ Ll'iborptorie~ to '.lnderteke p etudy, P de£1gn lIn~ B progrE'.J:l of construction o!' 
I! m~blle ,?o"'er ur.it, perhSps fllitp'ble for Illivpl propulsio:l, end. in the deEiCn of 
,,-:.ic!:. con£1Cer",tio::-.!' of fuel economy ... ·ere irnored. 

The GAO 't.·elco!:led t!',e initiative o! the React~r De~elo?:::er.t GrOll, a!ld 
felt !t pF.rt1eulr.rl~ il!?,rtent t!:l~t dechionf H:~ prior1tier reflect t:.e intere£t 
0::" evp.ilp:1E" person:-.el. Tile GAC het; CO::le to feel th~tin the urese:lt Reactor ura
f.'rer:: tJ-.erp i" too little encoUTsv.:;emt:nt for ,,~crk on t.!:.l' er'fineeri::.~ eMectt; of 'P0 ... ·l'T 
?roc'.lction ~d ~~il1~rtion. It it ~leased to note the trl'~~ in the ReFer-ret Devl'l~;
=~nt Grou;= to\o:aI'c ~r..e conEiders.tior. of I'i rep.ctor in ,,·!':id. entineeri!:€" reliability 
ILP.~' outweirh iT. tbe be~in.'1inr metE"rip..l econ.,:::" a!'lc i~ " .. ~,ict eY-:'lerir.ental fac1!1tie~ 
ere inco!,?oretecl for t!;eir use in en~ineerin:: develo:?lUent rAther tr.an for reseercL 
in ~h=-,Eic£. 
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[pcto'er for np'\'81 Tene1!: aeelr.F Po duir"ble 1nterim objecUTe end a 
fu.1teble onl' for the rt.1e.y of the pover pUe Cr:>up at Cl1:;ton under thp l!u.ic1pnce of 
thE Rep-ctor Develop:ent Gro~. !he GAC, hovever, 1r c~n~1ncee. th~t otter p~oble~s 
fjfreector development w111 re::ll'in or bec:lce u.rtent, and ·thp.t thE' ab:>ve mentioned 
!)rogrpJ:: ,.,111 (lUll leave the overllll effort eome"o'het out of blllence, InperticuleI 
it be11eve~ thnt syrter.E u.s!nr. n~tu.rpj u.r~n1um reou.ire 1'u.rther e!fOr~ 

9. T!le Urf;eIlcy of F.E.nford .Ceutruct!on, 

In U:e re,:>rts of b:>th thf' Sec"nd er,d Third It.eetbCl' the GAC hn. 
already celled etter-tioL to.the need for increaEec CApacity in rep.ctor~ of the HAD-
ford type, both BE replAcec;enh for thE'~resent re~ctoTf' whose lifeti;::e is u!lcertai .. , 
and for an increfse in ou.r plutonium production.CThe COJ:l:1itteenol\ 1dsheE to cnll 
~ttention to the u.reency of the construction of fu.rther reectorf. It notes thnt to ~o 
c!e3.i!r tte conf'truction of h'o ne,.. Hllnforc reactoJ'£ ,..111 lIIecn I!. decrePfe in our ef
fective dock::,l11e of ,.'ea?ons, SP:-' S:>'!IP five YE'f'n froTI. no,." of Ebout 10~ 1':>r each 
yetr of del8,.v • .J 

10. IT;:EC~SfiOr. It.itt. the t111tery L1eisOL CO::lr!:ittee~ 
A. AF tlert of our dhcu.uion with the Com.':Jif'Fion lOne. the Y.il1tF.ry 

L1eiEon Co:n~.1ttee, we e~loree "'ith tte Ip.tter ou.r 'l)Pft recollll'.endr,t!onF ,.'itt. ret;prc 
t., four pointF: 

(e.) v."cU:f1eo u.rchin deFi:<:n. 
(b) CIT level at HF~fcrd. 

DOE ARCHIVES 

(c) Declf'FFif1cFtion of the nuclear physics of tritium 
And d!rtr1but1nn of Em~ll e~c~~t£ to reBepr~~ in~t1tution~. 

(d) DO"'"L-gr"::!Lf. of ,,'ork on tl':er::l.-cuclerr e~lof!ve~ irer; 
to~ secret to secret. 

Ir, e"ch cpse ,,'e I!tternpted t-:- tlreseLt ,. 1',,1.rly c,,:-nlete eccount of the 
re!ltens for the GACI E recon-r:endpt10!lE find to enlore, B!'lC. ,,-here 'Oo£si'ble tc r.Jeet, 
cOiUltervrdlinr .ie"'r tjf tb~ ::e::be!'s of t~e Y!11tEr~ L1~h(\nCo::.=_1ttee. (In ~"rt1c\l- _ 
ler It.'e ,,'e:-e "ble to BS~UTe the J.:LC thet o~r e!ld,:uelr:ent of ~ro~cj£ee cb'ncer in urd.i::. \ 
dedrn WP.F not P CBFOlPl ,endort'e,,"ent, e~d. that it involver. U!l.Clu:;l!fiec. f'~prova::) a./ 

~. D~1::t theFt' rFll';e c!hc".).ui.,r:f ,o-e hp.c OCCAsion to rai!'e ~ (,e!ler:ol 
.,.,(\ir.t ,,-~:ch h .. " rec· ... rrec. frel"ue!:tl:, c.'J.ri::r tt_e rr.eetinf"£ of t::f AC'drory Co:r.'!.ittec. 

[!e fire not c,:,!:.v lncec thet U:e ?rE £en t ~ol1cy of tt.e 1:r,itec'i St:o t e s It.'i tr. re~"'rd to the 
fecrecyof i~fl)!":l6tioL on pt"m1c er:erg:y is t1".f bert po!lcy t~ F!!'l';u-e t!::e COIf.:r.on de- \ 
fensE PToe FeN.rlty. II; :p£rti~Ollt:r ,,-e believe t:_ft t:-:E ceclsst1!icFttion of re£~lh V 
1n b"r1c nhy£ic!' rna c};e::1f:try l':FS been C.,ft heF..1th:.·, P.T:C "'e £-.::rpect tl::;-:t it hrr tee:. 
-:1' reI r>t1 vely 11 t tle \!£e to r1vt 1 eff"rt s: !ut ,-e note thF. t in the eC:il!!l1y 1m:oortl':'~ 
Frear of technolo~1c~l, ~i11ter7 a::r. iIlQu.stril'l effort baEic fsctl' "ticn ~u.rt ~~cierl:e 
1ntelli,..ent futu.re effort pre Et1l1 1'.,1' tl-:e roort 'PErt recrrt. .And we nnte further 
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- 6 -

thet m1~conception' ~t to the npt~Te ~fptomic 
Te["f!rd to thelf. ~Te ,,-1det:"reed. end these cC'J.ld 
ceUl~T:.· for our COl:l::lon defen,e. 

A! An eXAm~le nf the kind of p.cti~~ ~hich ~e believe needF t~ be t~}.e~ 
to'-t'TC r rJ"Adu .. l l"~p110Tl'ti~I:, ,.-e c1tt> thE' }"To}"o,e~ 1'ub1ic ,tpte:ner.t or, rto:nic ..,,,,·-er. 
Cn ~r.e fPT ml'lTe difficult (!UeFtiCln of the mlliter:-rPf',!,ectf' of ".ton;ic enE'rr.~· ~-e Fhpl1 
pttelT.!'t 1n the future to prep;>.re p peper on the_·advn.'"Itlll'-;U",,·h1ch J::irl:t c,,:ne frotl 
cleprin,. \l!l !,ubl1 c mhu.ndentMdi~;. pI:d ,,-:!':id~ ,,-ould "then hpve to be cprefully 
veighec. p{"AinFt e~! counte~f'llinr. diepch-entp_z-ee. Thb, on the surrestior. of the 
CYp1rmAL of t}:c Y.111tflr:-r l1f11@"n COI.'I!:'.ittee. we ho~e to u:'lcE'rtAkE' fit our ne7.t Tebu.lpr 
Jl!E'E't 1:1,,: ,,-hi ch "'111 be 1n eprly Fe~rW'ry. 

Bon. ~rvi~ E. Li11enth~1 
C~2ir~en. Atomic Energy Co~~ist1oL 
lie s:!':1nrt"n, D. C. 

-38SF-

Chp..1r;.'AL 
Gener,,1 AcviMr~' Co;r,mittee 

DOE ARCHIVES 

..-' 



Monday, December 1, 1947 

Iz and I recently interviewed and hired a new secretary, Doral 
Buchholz, who has just moved to the Bay Area from Chicago, where she 
worked for Morris Kharasch for a number of years and for Oliver Simpson 
for a few months. In addition to a good background and references, Doral 
already has a clearance, so she was able to begin working almost 
immediately. I took advantage of her arrival today and dictated to both 
Mary and Doral in order to catch up on my correspondence. It was an 
ideal situation to introduce Doral to the pace of our work. 

Doral Buchholz 

I replied to a November 13 letter from George Watt, who was asked to 
serve on the Committee on Inorganic Nomenclature of the ACS. Watt's 
assignment is concerned with the designation of specific isotopes in 
inorganic compounds. Watt enclosed a list of ideas and asked for my 
comments. I made a number of suggestions---that 1 am not at a 11 sure that 
he can't dispense with the subscript which designates whether the 
labeling isotope is active or inactive, that 1 am not sure whether it is 
a good idea to use the mass number as a superscript when the formulae are 
written out, etc. 1 also said that I suppose the systems for inorganic 
and organic nomenclature should be as consistent as possible. Finally, I 
told Watl about our plans for a symposium on the chemistry of the 
transuranium elements at the April ACS meeting in Chicago and asked that 
he tell Tom Morgan that we have scheduled a paper, "The Tracer Chemistry 
of Americium and Curium," by S. G. Thompson, R. A. James, and L. O. 
Morgan, which Stan or Ralph will actually give. 

Recently, I read an article by tnglish/Canadian authors [B. G. 
Harvey, H. G. Heal, A. G. Maddock, and W. L. Rowley, J. Chem. Soc., 1010 
(1947)] on the chemistry of plutonium. 1 was quite angry when I noted 
that the article made no reference to American work, and I complained to 
our English scientist, Geoffrey Wilkinson, that I didn't think the 
authors had acted properly. While I was away, a November 9 letter 
arrived from Maddock, explaining that he had heard about my feelings from 
Wilkinson and saying that he was disgusted by the manner in which the 
article was handled. He explained that it had been submitted for 
declassification to the Canadian authorities in the summer of 1946 with 
an introductory statement about the source of the material and 
acknowledging the information and advice of Bertrand Goldschmidt and me. 
However, in order to have the document declassified, all reference to 
unpublished work of the U. S. project was deleted. Today I replied to 
Maddock and said that I believe I now understand the background 
sufficiently to feel entirely satisfied that it was handled about as well 
as possible. In reply to his query 1 said that the Plutonium Project 
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Record of the National Nuclear Energy Series may, in part at least, be 
published next year and should be available for general purchase. I told 
Maddock, who is beginning to work on the chemistry of protactinium, that 
I think there may be a lot of good research not·undertaken on the basis 
that there is a suspicion that it has already been done, but I believe he 
should go ahead on the assumption that the field has not had adequate 
coverage. Finally, I said that Wilkinson is now fully admitted to the 
laboratory and is using the 184-inch synchrocyclotron. 

I mailed Truman Kohman a copy of my coming Sigma Xi lecture, "The 
Eight New Synthetic Elements," and asked for his comments, saying that I 
want it to be as accurate as possible since it is scheduled to be 
published in The American Scientist. An additional copy of the lecture 
went to Professor F. A. Paneth, again asking for comments and 
suggestions. I specifically asked Professor Paneth about a reference in 
his paper to the absence of masurium (element 61) in hundreds of 
kilograms of rhenium, a reference to Auer von Welsbach's negative results 
in a search for element 61, and a reference to a similar search by S. 
Takvorian. I told Paneth that we have no doubt that Geoffrey Wilkinson 
will make an excellent contribution to our program. 

A note went to Dr. H. B. Hass (ACS Committee on Foreign Compendia) in 
response to his query of November 20; I said that it seems to me that 
Harold Oatfield's project (a Cumulative Index to Chemisches Zentralblatt 
for the period 18al-la95) is worth supporting although I do not feel that 
I can comment on the method of financing it. 

At the request of our local patent office I mailed copies of our two 
main papers on americium and curium to F. W. Test of the Chicago Patent 
Office. I explained that copies have been sent to Chicago for issuan~e 
as secret reports and that the copies I am sending him should be turned 
over to Dr. J. J. Katz of Argonne. I also mentioned that modified 
versions are being submitted for declassification preparatory to 
publication in the Plutonium Project Record. 

In reply to a query from L. F. Curtiss about suggestions as to a time 
and place for a meeting of the Committee on Standards and Units of 
Radioactivity, I said that I will be in Chicago at the end of December, 
but this will be a very busy time and not a good time for a meeting. The 
next meeting of the General Advisory Committee of the AEC will be on 
February 6, 7 and 8 in Washington, D. C., so that Monday, February 9 will 
be convenient since I shall be in New York on February 10 and 11 (and 
again on March 5). 

I wrote to Mr. T. C. Chu (Institute of Chemistry, Shanghai, China) 
and told him that Professor Latimer and I, in response to a request from 
Professor W. Y. Chang of Princeton, shall be pleased to have him come and 
work with us at the University of California. 

On November 24 Mae H. MacKay (Assistant to the Editor of 
Encyclopaedia Britannica) asked several questions about the consistency 
of the figures in my article entitled "RADIOACTIVITY, ARTIFICIAL" with a 
chart in the article "NUCLEUS." After taking care of her questions, I 
made a few additional corrections to bring my material more up to date. 
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I mailed Professor Heimo Hardung (Vienna) a reprint, giving all the 
information available on the fission of bismuth and neighboring 
elements. I told him that I shall send him a reprint of my September ACS 
speech, which appeared in C & E News, as soon as I get some. Hardung 
wrote on November 10, requesting such information. He mentioned that his 
university did not get the dollars to buy the wartime, The Physical 
Review. 

Ray Stoughton answered, on November 11, my questions about L. D. 
Norris, who was suggested as a possible graduate student, saying that 
from what he has learned Norris is probably a better than average but not 
outstanding student. Stoughton's description of Norris' lab ability 
sounds as though he again is about average. On the basis of the letter I 
wrote to Stoughton today to say that we shall not try to interest Norris 
in our program; however, I said that we are still interested in Arthur 
Fry's future plans. Finally, I told Stoughton that all of us are 
interested in his final decision on the job offer he received from W. H 
Sullivan to go to the Naval Radiological Laboratory at Hunter's Point. 

Finally, I wrote to the Sales Manager of the Hudson Motor Car Company 
in Detroit to commend the fine service I received from the Berkeley 
dealer, H. W. McKevitt, Inc. Mr. McKevitt, I said, sold me a 1947 Hudson 
at exactly list price and is maintaining a level of courtesy and service 
at prewar standards. This is in contrast to the Oakland dealer who 
offered me an obviousl~ brand new, but labelled "slightly used," Hudson 
car at about $300 above list price. 

Today's mail brought a letter from Art Wahl, offering two minor 
changes' to "The Chemical Properties of Elements 94 and 93." Wahl said 
that the department would like 100 bound reprints when the paper is 
published. He mentioned that Bonner had no changes to suggest in his 
paper. 

A note arrived from J. W. Buchta (Rev. Mod .. Phys.), who said that 
they will be pleased to receive the revised "Table of Isotopes" next year. 

An informative letter also arrived from E. J. Durham about the 
Nichols Medal ceremony. Durham said that Manning and Halford have 
accepted the assignments I suggested, and he asked that I send him copies 
of an abstract of my 45-minute acceptance speech by February 1 and the 
complete manuscript by the middle of February. Durham also asked for a 
tentative list of people whom I want invited to the dinner. 

I also received a letter from Joe Katz, who said that he and Hindman 
had visited Bailar at the University of Illinois to discuss our proposed 
symposium. Bailar, Joe said, was favorably impressed, will leave the 
details to us, but would like to have the· abstracts by early in January. 

Tuesday. December 2. 1947 

I spent some time on administrative matters and read reports when I 
first got to the office. 

Mary Bender prepared and submitted a bill for my travel expenses to 
Mr. Laurence C. Jones (Secretary of the Southern California Section of 
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the ACS) for the talk I gave there on November 7. She also submitted a 
$150 bill to General Electric for the time I spent consulting in 
Schenectady in early October. 

Watson and Helen Davis asked on November 30 for my comments on a 
chart of elements that they plan to publish in Chemistry magazine in 
December. Today I wired my response, "CHARTS ARE CORRECT WITHIN MY 
KNOWLEDGE, EXCEPT MASS OF PROTACTINIUM SHOULD BE 231." 

I gave the Chern 123 lecture at 10:10 this morning. Back on the hill 
I dictated an abstract for my introductory remarks for the symposium on 
the chemistry of the transuranium elements to be held next April at the 
Chicago ACS meeting. 

In today's mail I received and read the following reply to my recent 
query from Marguerite Perey: 

Chlr :,rlnsieur. 

Le symblle du ~ranc1um a ~" beauclup dls6utl. mals 11 

es'\ exact que Ie Professeur Paneth 'taft d'acoord aTec mel plul' 

dInner Ie symbol .. 1'J:. dana sIn. artjcle 4e .Nature. 

'~JD'allleurs 1e nem e't Ie symblle ont 't' accept~s 1 i. 

CIIDID18s11n tn1erna,\1Inal.'d •. Ju~llet l Llndres. 

J'&1 regrett' de nl paa TIU. renolntrer l Llndres au 

C.ngr~. Internatllnal de Chill" ., T.v.. prl. de crlire. to mea 

.en~lmen'. lea •• 111.ur •• 
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Translation: 
The symbol for francium has been discussed a great deal, but it 

is true that Professor Paneth is in agreement with me in giving the 
symbol Fr in his article in Nature. 

In addition, the name and symbol have been accepted by the 
International Congress in London in July. 

I am sorry not to have seen you in London at the International 
Congress of Chemistry, and I send you my very best regards. 

Later in the afternoon I attended the joint meeting of the joint 
Connick-Seaborg groups in Gilman Hall, and after dinner I went to the 
regular Research Conference~ also in Room 102, Gilman Hall. 

Wednesday, December 3, 1947 

This morning I wrote to Ralph Halford (Columbia University) to tell 
him that I have learned from E. J. Durham that he has accepted the task 
of discussing my personal background in connection with the award of the 
Nichols Medal next March. I included a"copy of the biographical sketch 
Helen prepared and told Ralph that I shall try to furnish any other 
information that he may want. 

Livia Appel (University of Wisconsin Press) wired that my portrait is 
missing and asked for another copy. [This is in connection with 
publication of the talks at the University of Wisconsin symposium this 
past September.] 

I mailed to Joe Katz two copies each of seven out of the eleven 
ab~tracts due from our men for the April ACS symposium, explaining that 
three of those not included are from Connick and Brewer and which they 
consider as already declassified. Included among those I mailed was my 
abstract for my "Introductory Remarks and Historical Survey": 

The four known transuran1um elements are neptunium (number 93), 
plutonium (number 94), americium (number 95), and curium (number 
96). Although they were all discovered within the last eight years, 
they have already been the subject of very extensive and complete 
investigations, so that we now have a great deal of information about 
their chemical properties. All four of these elements, first found 
and investigated in tracer amounts by the methods of radiochemistry, 
have now been isolated in weighable amounts and hence investigations 
of their chemical properties have also been carried out on the 
macroscopic scale. 

The results of these various investigations indicate that not only 
the transuranium elements, but also several of the heaviest natural 
elements, as well as a number of the undiscovered transcurium 
elements, are all related to each other in that they form a 
transition series. The evidence points to a filling of the inner 5f 
shell of electrons in such a way that a half completed shell is 
reached at tripositive curium (number 96). Thus, the program 
includes papers which discuss the chemical properties of actinium 
(number 89), thorium (number 90), protactiRium (number 91), and 
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uranium (number 92), which have also been the subject of intensive 
chemical investigations during the last few years. 

Maurice L. Huggins (Chairman of the Harrison Howe Lecture Committee) 
wrote on November 21 to say that he was sorry that I could not be with 
them for this year's Harrison Howe Lecture. He then congratulated me on 
the Nichols Medal Award and the Nieuwland Lectureship. 

A December 1 letter arrived from W. H Sullivan in Chalk River, 
containing a few notes for the "Table of Isotopes" and "Chart." H 
mentioned that he will be in California from December 10 through the 14th 
and will try to call me or see me if I am in town. 

Harper W. Frantz (Pasadena City College) wrote on November 21 to ask 
if a symbol has been officially adopted for the element francium. Frantz 
needs this information for a freshman chemistry laboratory manual they 
are developing. He also asked permission to use the periodic table I 
used in my lecture there last spring in the manual. In my reply I told 
Frantz that Mlle. M. Perey has assured me that she is proposing the 
symbol Fr and since there is no reason to doubt that she is the 
discoverer, I believe her proposal will be adopted by the international 
committee. _ I also said that I would not object to his using my form of 
the periodic table. 

Later I made the rounds of the labs to see how the research is 
progressing. 

Thursday, December 4, 1947 

Present at this morning's group meeting were Asprey, Ballou, Barton, 
Chubbuck, Conway, Covey, Eyring, Garden, Ghiorso, Glenn, Hicks, Hopkins, 
Howland, Huffman, La Chapelle, Meinke (our new graduate student whose 
clearance has just been approved), Miller, Neumann, Newton, Perlman, 
Robinson, Seaborg, Street, Templeton, Thompson, Werner, and Wolfe. I 
announced that Miss Kittredge told me that Giddings and Brosmer from 
General Electric are here to interview possible new employees. 

Glenn reported that they have made the first experiment to look 
directly for alpha particles and fission fragments produced by 200 Mev 
deuterons on heavy element targets, using a small ionization chamber 
mounted in a box filled with helium at one atmosphere pressure; no 
fissions were observed over the high neutron background. Next they plan 
to repeat the experiment with the beam coming out through a hole in the 
concrete shield. 

Eyring described his unsuccessful attempts to make americium and 
europium metal, but he did prepare neodymium metal, which was strongly 
magnetic. I expressed surprise at the magnitude of the magnetism. In 
response to a query by me, Howland said that even the salts of rare 
earths exhibit this effect. Eyring reported that he checked the method 
and got a nice pellet of plutonium metal, ~nd he has tried some 
variations in the method to try to produce americium and europium metal. 
I remarked that Spedding has had trouble trying to produce europium metal. 

Hopkins, using the yield of AS72 as 1, reported yields of some 
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products from the spallation [I have discussed the word "spa11ing," the 
word suggested by W. H Sullivan some time ago, with a member of the 
University's linguistic staff and concluded the word "spallation" to be 
more euphonious--it seems to be generally accepted to describe these 
reactions] of AS75 with 200 Mev deuterons: Se 73 = 0.08-1, Ni 57 = 
0.0002, Ni 66 = 0.003, C055 = 0.0006, C061 = 0.009. He isolated a 36-hour 
chromium but did not determine the sign of its radiation. The yield of 
C1 38 = 0.00001. He noted two other unknown activities in chlorine 
fraction (not chlorine): an 18.S-hour positron emitter and an about 
110-minute activity of unknown sign of the radiation. 

Perlman asked if the yields in cases such as the following could be 
examined to determine the relative sticking probabilities of neutrons and 
protons: Te l19 (?) (4 day) and Sb l19 (?) (40 hour) from deuteron bombardment 
of Sb 123 . He said that spallation reactions are now thought possibly to 
occur by the reaction of the individual nucleons, and the relative yields 
of these two isotopes should give a measure of the relative neutron and 
proton sticking probabilities. However, he said, the catch is that 
Sb l19 can be made from protons as well as neutrons and knowing whether it 
is produced by knocking out one proton plus five neutrons or knocking out 
six neutrons is likely to be difficult. 

Ghiorso announced that he and Cunningham are leaving December 9 for 
Chicago to measure fissionability of Np235 and Np236 and the rest of the 
isotopes on their list. 

La Chapelle reported that he reacted the oxychloride of neptunium(V) 
with CC1 4 at elevated temperatures and that Templeton is examining the 
products by x-ray diffraction. Templeton said that the samples are 
interesting, but he hasn't figured them out yet. Templeton went on to 
report that Zachariasen's cell constants for Am0 2 were not on the smooth 
curve for uranium, neptunium, and plutonium dioxides until he corrected 
for the lanthanum impurity; however, the Berkeley sample of Am0 2 with at 
least ten times less lanthanum still had the same experimental value. I 
suggested that the lattice dimension is off the curve and the sample may 
have a mixed oxidation state of americium. 

Hicks 
examining 
latter is 
lutecium. 

said he has bombarded tantalum with 200 Mev deuterons and is 
tungsten, t~ntalum, hafnium, and the rare earth fractions. The 
being put through a column to yield thulium, ytterbium, and 
Hicks described his chemical procedure. 

Covey, who is taking inventory, requested information from the 
fellows on the location of our ionium and the 2 mg radium sources. 

Perlman returned to the subject of bringing the deuteron beam through 
the shielding and said it would be interesting to know the lethal dose 
for such deuterons; he referred to a comment by R. R. Wilson in a "Letter 
to the Editor" of The Physical Review, which stated the lethal dose is 
arrived at in a matter of a second or so. 

Conway reported that the silicone grease used on the rotary condenser 
of the l84-inch cyclotron is about 30% organic, which may be lithium 
stearate. In addition, he reported he is beginning to look at the sharp 
optical absorption bands of solid rare earth crystals, preparatory to 
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working on actinide crystals. 

Ballou, who has been doing sodium amalgam extractions of samarium 
from buffered acetic acid solutions, tried separating americium from 
curium by this method; he observed an enrichment of americium in the 
precipitate. It does not give an americium-curium separation, but it 
does separate them to a useful extent from element 61. Ballou plans to 
try amalgams of metals of smaller reducing potentials in an effort to 
extract americium away from curium, and I noted that Stan Thompson has 
tried this. Stan added he did a few experiments with mixtures of 
americium and curium and sodium amalgam, in which the ratio of the 
americium to curium activity was increased by a factor of nearly two in 
the samarium precipitate that was formed. He had thought of doing the 
reduction from a hydrochloric acid solution and precipitating barium 
chloride, but he never did the experiment. 

* * * * * 
At 10:10 a.m. I gave the Chem 123 lecture and then returned to the 

hill after checking in with Miss Kittredge and various colleagues. 

Cliff Garner sent me a few minor typographical changes to the paper 
about 94 239 in carnotite, which I received today. Cliff also said that 
he told Hindman and Katz that he will report on this paper at the spring 
ACS symposium, provided that it is cleared in time. He also mentioned 
that he has been unsuccessful in getting clearance on any of his Los 
Alamos results and therefore does not plan to try to discuss any dry 
chemistry. I immediately replied that I agree he should speak on the 
natural occurrence of plutonium rather than try to get his Los Alamos 
results cleared. I suggested that he send his title to Hindman and Katz 
immediately and the abstract, similar to the 'summary in our paper, within 
a few days. 

I also prepared a recommendation for our undergraduate student, David 
D. Cudaback, to be used for applying for an undergraduate scholarship. I 
said I believe Cudaback gives good evidence that he will become a good 
research scientist. 

Friday, December 5, 1947 

Recently Professor Arthur Lamb, as Editor of the Journal of the 
American Chemical Society, asked me for comments on IIA Periodic 
Arrangement of the Atomic Nuclei" by H. L. Johnston. I gave the paper to 
Dave Templeton to read and give me his opinion. We talked it over, and 
today I wrote Professor Lamb, saying that I do not believe the paper 
should be published. I said that his 1931 paper was a definite 
contribution, but Professor Johnston does not seem to be cognizant of 
recent progress and literature. I then went on to point out numerous 
specific errors in the paper. 

I also wrote to George Boyd and thanked him for his suggestions for 
my Sigma Xi lecture; I asked for a photostat of the Takvorian article. I 
also asked if the later article by Perey [J. Chim. Phys. 43, 262 (1946)] 
used the symbol Fr in it, for it is better to use the journal reference 
rather than a private communication. Finally, I said that I assume that 
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my reference 17 should be Ketelle and Boyd, private communication, for 
the isolation of both technetium and element 61. 

Another note went to David Lilienthal, thanking him for the copy of 
his speech before the American Society of Mechanical Engineers; I said 
that I believe his discussion of secrecy and security was well done and 
should be a great help in clarifying this issue for the American people. 

I read two interesting documents that arrived from Chicago 
yesterday: "Isolation of Actinium (Ac 227 )" by French Hagemann and "The 
Preparation of Actinium Compqunds" by Sherman Fried and French Hagemann. 
These are write-ups of work I learned about on my recent visit to 
Chicago. I routed the reports to Ir, Burris, and Dave Templeton~ 

I looked over a memo from W. H. Zachariasen to A. J. Dempster 
entitled, "Crystal Structure Studies of Actinium Compounds 
(ANL-FWHZ-142)." These studies were done on compounds prepared by 
Sherman Fried and French Hagemann. I routed the report to Perlman, 
Cunningham, and Templeton. 

My copy of the Extension of Retainer Agreement arrived from E. E. 
Chambers (Executive Engineer of General Electric Company, Schenectady) 
today. 

I spent considerable time talking with the men about their research. 

Saturday, December 6, 1947 

Again, I spent the day at the lab--reading reports and journals and 
talking with the men about their research. 

My sister Jeanette was married to Eino Karpinen by a Congregational 
minister, Charles S. Mandell, in Los Angeles today_ Her long-time 
friend, Inez Wyman Sicola, and a friend of Inez', Tom E. Prusik, were 
witnesses. 

Sunday, December 7, 1947 

I drafted a two-paragraph non-technical abstract of my Sigma Xi 
lecture and then worked for a while on my revisions to Volume 14A of the 
Plutonium Project Record. 

Later I spent some time with Pete; I have plans for making him a star 
footba 11 player. 

Monday, DeCember 8, 1947 

At the office this morning I gave the abstract I prepared yesterday 
(liThe Eight New Synthetic Elements") to Mary to have typed. This 
abstract, which includes some description of the background and 
significance of the paper, is to be used for press releases. Later I 
proofed the typing and had it mailed to the American Association for the 
Advancement of Science (AAAS) office in Washington, D. C. (1515 
Massachusetts Avenue, N.W.). 
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Although there had previously been only three new elements discovered 
since the turn of the century, there have in addition been eight new 
elements discovered during the last ten years. These elements are 
all radioactive and all except one of them do not exist in . 
appreciable amount on the face of the earth and can be made only by 
artificial means and may be designated as "synthetic" elements. Four 
of these elements are the famous "transuranium" elements which are 
heavier than the heaviest element on earth, uranium, which has the 
atomic number 92. The names of these four, with the corresponding 
atomic numbers, are neptunium (93), plutonium (94), americium (95), 
and curium (95). The other four elements have smaller atomic weights 
and fill in the four previously existing "holes" in the periodic 
classification of the elements. The names of these four with their 
corresponding atomic numbers are technetium (43), promethium (61), 
astatine (85), and francium (87). Francium is the only one which 
exists in easily detectable amount on earth. (However, plutonium 
exists naturally in extremely small amounts.) 

For the first time all of the elements up to uranium are known and 
thus, together with the four transuranium elements, a total of 96 
elements are now known. The only possibility which now remains for 
the discovery of new elements is to discover elements which are 
higher on the scale than the number 96. Of these eight recently 
discovered elements plutonium (number 94) is of transcendent 
importance because this is the element which, together with the 
famous isotope, U235, forms the basic substance for the atomic energy 
development .. Thus, this substance is important not only because it 
is an explosive ingredient for atomic bombs, but also because it 
constitutes a "f~e1" substance for the future industrial applications 
of atomic power. 

A note arrived from John C. Bai1ar, Jr. (Division of Physical and 
Inorganic Chemistry, ACS), who said that Katz and Hindman had visited him 
and discussed the symposium on the transuranium elements scheduled for 
the Chicago ACS meeting. Bailar said the arrangements have been well 
handled and that he thinks the symposium should be an outstanding one. 

Emilio Segre returned the copy of my Sigma Xi talk that I sent him 
about a week ago with a few pencilled-in remarks. He asked for a copy of 
the talk. 

Tuesday, December 9, 1947 

I spent the morning on campus and gave the Chem 123 lecture at 10:10 
a.m. Later back on the hill I wrote a letter to Joe Katz, giving him the 
status of our various PPR papers and asking him for a copy of Paper No. 
22.7 ("Preparation and Radioactive. Properties of Am 242 " by Manning and 
Asprey) for my use. 

In the ·afternoon I returned to campus again to attend the meeting of 
the Connick-Seaborg groups. Then, I attended the Chemistry Department's 
Research Conference after dinner. 
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Wednesday, December 10, 1947 

Much of my day was spent talking with the graduate students about 
their research and working on various writing projects. Preparation of 
the papers for the Plutonium Project Record is an enormous job. 

Stan Thompson took his prelims at 2:30 this afternoon in Room 102, 
Gilman Hall. His committee consisted of William F. GiauQue, Melvin 
Calvin, Joel H. Hildebrand. L. H. Duschak. Joseph G. Hamilton. and Bruno 
H. Zimm; and the propositions he discussed were "The Age of the Earth" 
(physical chemistry). "Energy Relations in Carbohydrate Metabolism" 
(organic chemistry. and "The Electronic Structures of Uranium and 
Tungsten" (inorganic chemistry). He reported later that he passed the 
examination, which pleased me very much since Stan and I have been 
friends since our freshman year (1925) at David Starr Jordan High School 
in Watts (Los Angeles). 

Helen went to the monthly tea for the wives of the Chemistry 
Department professors. Today the tea was held at Frances (Mrs. T. Dale) 
Stewart's home (506 Arlington Avenue) in Berkeley. 

Thursday. December 11. 1947 

In attendance at this morning's group meeting were Ballou, Barton. 
Chubbuck, Conway. Covey, Garden. Glenn, Goeckermann; Howland, Huffman. 
James, King, La Chapelle, Lindner, Magnusson, Meinke, Miller, Neumann, 
Newton, Perlman, Robinson, Seaborg, Stewart, Street, Templeton, Thompson, 
Wilkinson, and Wolfe. Conway began the meeting by telling about his 
plans to study the absorption spectra of crystals of lanthanide and 
actinide salts in order to compare the similarities of atomic structure 
for the two series. He said the salts of the lanthanides are known to 
give sharp absorption bands of discrete structure just as their solutions, 
do. and solids are usually studied in the form 'of single crystals at low 
temperatures although it is now known that several moderate-sized 
crystals show more absorption lines than a single large crystal. Conway 
went on to say that he has difficulties preparing large crystals. I 
pointed out that this work is especially important because we do not have 
directly comparable spectra. In response to a Question from Newton about 
what kind of transitions give sharp lines in solids and solutions, I said 
that it is the rearrangement of 4f electrons to give different atomic 

~ terms, different L values, same total Quantum number (i.e., 4). 

Wilkinson reported more results from their tantalum + 400 Mev helium 
ion bombardment: the rare earth fractions above erbium are decaying with 
a curved line with a slope of several days, each segment different. The 
lighter rare earths have decayed out, and the heavier fractions are being 
put through the Nalcite column again for further purification. There 
then followed a discussion about the last batch of resin from Clinton 
Laboratories that is giving poorer results. Wilkinson said that he and 
Hicks had no difficulty getting adequate separation in their work. He 
then went on and said that he has worked up a tantalum foil that was used 
to cover targets bombarded with 40 Mev helium ions. He found the 
previously known140-day W181 and a new 64-hour rhenium, probably 
Re 182 , which has about 0.2 Mev conversion electrons and a 1.6 Mev gamma 
ray, in addition to K and L x-rays. Templeton commented that David 
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Karraker and Harold Lohr, two of our as yet uncleared new graduate 
students who are working in Gilman Hall, have also seen this rhenium in a 
similar bombardment. 

Howland described his capillary assemblies that should be suitable 
for his proposed magnetic susceptibility studies of the actinide 
elements. He plans to run NiC1 2 to calibrate the magnet first. I said 
he should decide what actinides he will want soon so someone can supply 
them and that uranium and neptunium will be the least hazardous. I also 
told Howland to have Nels Garden approve the procedure for use with 
plutonium and americium. Howland said he will need 50 to 500 micrograms 
of element in less than 0.5 ml of solution. 

Neumann reported that he has bombarded titanium with 40 Mev helium 
ions in the 60-inch cyclotron for three hours and found the 43-minute 
Cr49 . Chromium was separated several days later and gave a decay curve 
that was flat for several days and then decayed with a l6-day slope. I 
suggested that this looks like the V48 daughter, but that there must be 
two d~cay chains going on to give the peculiar shape at the beginning of 
the decay curve. 

Meinke talked about his bombardment of gold with 40 Mev helium ions. 
He separated gold, thallium, and mercury and found, in the thallium 
fraction, periods of 2 hours, 7.5 hours, and 27 hours. Five days after 
the bombardment he milked mercury from the thallium and found a trace of 
what probably was Hg197. Perlman commented that he heard that Don Orth, 
another new but as yet uncleared graduate student working in Gilman Hall, 
found a new mercury isotope also, but Templeton said that it is not a 
long-lived mercury. Meinke reported that the 2-hour thallium has soft 
electrons, but he did not separate the mercury early enough to see the 
43-minute mercury; he cannot estimate the yields. 

Wolfe said that he is going to study the yields of osmium, iridium, 
and platinum as spallation products of uranium plus 200 Mev deuterons; he 
described the chemical separations he plans to use. 

Chubbuck reported a new 36-hour cerium activity, probably Ce 137 , 
found in a bombardment of lanthanum with 40 Mev deuterons on the l84-inch 
cyclotron; the aluminum absorption curve showed conversion electrons of 
about 200 kev while the lead absorption curve showed a gamma ray of about 
0.2 Mev. 

James talked about his bombardment of PU 239 with 40 Mev helium ions. 
The solution containing the curium and americium transmutation products 
as put through a Nalcite column with citrate elution. The curium from 
that elution was then run through Nalcite with fluosilicate elution to 
separate it from rare earth elements. He has thus established the 55-day 
peiger activity as curium, probably Cm241 (x-rays, electrons, no gamma 
ray). The americium plus element 61 fraction from the citrate elution 
was also put through a Nalcite column with fluosilicate elution to 
separate the americium from element 61. He did not find the 50-hour 
activity found in similar bombardments. I added this means that Am240 
has a long half-life and is an orbital electron capture isotope. James 
said that Cm 239 also must have a very short half-life. 

* * * * * 
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After the meeting I gave the Chem 123 lecture and then went to my 
office on the hill. 

I dictated a note to Kenneth Priestley to give him the names of the 
Berkeley people who will want to attend the American Chemical Society 
meeting in Chicago on April 19 to 24, 1948, in order to present papers at 
our symposium on the "Chemistry of the Transuranium Elements": L. 
Brewer, M. Calvin, R. E. Connick, B. B. Cunningham, L. B. Magnusson, E. 
F. Orlemann, I. Perlmarr~ C. H. Prescott, G. T. Seaborg, and S. G. 
Thompson. In addition, I gave Priestley a tentative list of those who 
may attend the Brookhaven Information Meeting on April 26, 27, and 28: 
M. Calvin, R. E. Connick, B. B. Cunningham, G. T. Seaborg, and S. G. 
Thompson. 

A prompt reply from George Boyd arrived in today's mail, who said he 
is sending me the photostat copy of the Takvorian article, with a more 
correct listing for the names in my reference 17. He said that Mlle. 
Perey used the name "francium" with symbol "Fa" in her articles. 
However, I shall use the symbol "Fr" since this is what Mlle. Perey 
suggested in her recent letter to me. 

A December 8 letter arrived from Edgar Westrum, congratulating me on 
the Nichols Medal Award, saying that Hoylande Young expects confirmation 
on his appointment as Responsible Reviewer, and noting that he can spend 
eleven days in Berkeley during the holidays--he is feeling especially 
ambitious! I promptly dictated a telegraphic reply: "VERY MUCH HOPED 
YOU COULD COME AND DELIGHTED TO HEAR YOU PLAN DECEMBER 26 ARRIVAL." 

Two copies of the July-October 1947 issue of the Record of Chemical 
Progress arrived from Neil Gordon. This contains "Chemistry of 
Transuranium Elements," the write-up of the talk that I gave at Wayne 
University in March. Gordon apologized for the delay in publication and 
said the issue will have a circulation of 5,000 copies. 

Another note arrived from W. Y. Chang at Princeton, asking for our 
decision about the admission of T. C. Chu and Chien-Chang Woo to the 
University of California. 

Friday, December 12, 1947 

I made my usual rounds of the labs to check on the research. In 
today's mail I received a response from Truman Kohman to my Sigma Xi 
manuscript. Kohman said it seems factually accurate and that his 
comments, of which there were several, were of only a minor nature and 
aimed at perfectionism. 

I try to read--reports and journals--daily; it is a rather awesome 
task to keep up with the literature. 

Saturday, December 13, 1947 

The first thing I did this morning at the office was to handle some 
of my correspondence: 

On November 6 Neil Gordon wrote to ask names of other men trained 
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here to develop work in inorganic chemistry and atomic energy at Wayne 
University. Gordon said they were impressed with Paul O'Connor, whom I 
recommended last year, and were sorry that he chose the University of 
Minnesota. In my response today I explained that I delayed answering 
since it is not yet clear which of our men will complete their doctorate 
next summer. I said that the group will not be large; however, I can 
mention one outstanding man--Manfred Lindner--and another capable person 
who completed his doctorate about five years ago with me and who wants to 
go into academic work--Dr. Gerhart Friedlander at General Electric 
Company in Schenectady. 

I answered a December 5 letter from L. L. Tully (Educators 
Association, Inc.), who asked for a 500- to 1000-word article for their 
encyclopedia about the history and the developers of the atomic bomb 
(geared to high school students). In my reply I first gave the names, 
symbols, and valences of elements 95 and 96, as a follow-up of my 
original letter. I then explained that I do not feel I have time to 
prepare the article they need, but I have talked with Dr. D. H. 
Templeton, one of my able colleagues, who is willing to prepare such an 
article. Finally, I said I agree with him that such articles should be 
accurate and that authorities in the field should take the time to 
prepare them. 

A master's student, Carl F. Miller, asked me to write in his behalf 
to Professor Frank H. Spedding at Iowa State College, where Miller wants 
to continue his graduate studies. Today I wrote Spedding, explaining 
that Miller has been encouraged to apply to Iowa State by Professor 
Latimer, that his record here is quite good, and that he seems to have a 
nice personality. 

As a follow-up to my wire, I wrote a note to Ed Westrum to tell him 
that we are happy that he will be able to spend some time with us over 
the holiday, but I will be away on trips to Los Angeles and Chicago. 
This should not affect his program, I said, and he should contact Eyring 
or Cunningham abo·ut any preliminary work that should be done before his 
visit. 

Sunday. December 14. 1947 

Today I worked on my Sigma Xi lecture a bit, incorporating the 
changes and new information my friends have sent me. 

The kids, Peter in particular, provided me with some entertainment. 

Monday. December 15. 1947 

I recently received two manuscripts entitled "Exchange Reaction 
between Tha11ium(I) and Tha11ium(III) Ions in Perch10ric and Nitric Acid 
Solutions" by Prestwood and Wahl and "The Exchange Reaction between 
Valence States of Thallium in Perch10ric Acid Solutions" by Harbottle and 
Dodson from Arthur Lamb~ who asked for my opinion about their merits and 
suitability for publication as "Communications to the Editor" in Journal 
of the American Chemical Society. Today I wrote Lamb, said that I have 
read the manuscripts carefully and consider them suitable for publication 
without change. 
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Today's mail brought a thank-you note from Harper W. Frantz (Pasadena 
City Schools) for my sending him the symbol (Fr) for francium. Frantz 
also mentioned that he will correct the symbol for francium in another 
edition of his freshman chemistry laboratory manual, which he and a 
co-author are preparing, but he will not use my version of the periodic 
table after all because their manual will accompany Pauling's General 
Chemistry; therefore they will use Pauling's form of the periodic table. 

A lengthy letter arrived on December 8 from W. H Sullivan, updating 
the work of the Committee on Nuclear Constants and suggesting that each 
individual compiler circulate his data/table to the other members of the 
committee. Sullivan also asked for preferences for the date 'of the next 
meetin~ in Washington. I thought that I would talk to Sullivan about the 
points he made in his letter when he visited here, but I have learned 
that he cancelled his trip. So today I wrote and told him that the only 
date he listed for the next meeting that is acceptable to me is February 
9 and even that my conflict with Or. L. F. Curtiss' meeting. I also 
asked that, since he has a photostatic copy of our "Table," he arrange to 
have it circulated to the other members if he thinks it is necessary. 

I received a nice letter, dated December 9, from Charlie Price, 
thanking me for my Nieuwland Lectures and saying they were excellent, 
profitable, and enjoyable to all. Price added he may see me at the AAAS 
meeting in Chicago and that they will always be glad to see me at Notre 
Dame. 

Also, a December 8 letter arrived from Ralph E. Himstead (General 
Secretary of the American Association of University Professors), noting 
that my nomination for membership has been received and presented to the 
Convnittee on Admission of Members. Upon approval my membership will 
become effective as of January 1, 1948. 

Tuesday. December 16. 1947 

I took care of some of my correspondence and administrative matters 
before going to campus to give the Chem 123 lecture. 

On December 3 Donald McPherson (John Wiley) wrote me about the book 
Joe Katz and Clark Hindman are planning to write entitled Comparative 
Inorganic Chemistry of Period VII Elements. McPherson sent me their 
outline and their statement of objectives and asked for my personal 
opinion of their qualifications and for suggestions about the book. I 
replied today that I believe they are good prospects for the authorship 
of such a book; I made a few rather trivial comments about their outline 
and then said that I shall be in Chicago at the end ~f the month when I 
am scheduled to give the AAAS Sigma Xi lecture and would like to talk 
with him further about this matter. 

A note went .to Or. Hyp J. Dauben (Bill Dauben's brother) at the 
University of Washington in Seattle, to tell him that Manfred Lindner, 
one of our better graduate students, will finish his doctorate next 
sunvner and would be a good bet for a staff position in the Department of 
Chemistry there. 

Another note went to Wayne Wilmarth (University of Southern 
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California), who recently called me to say that he was unable to obtain 
Rose Bowl tickets for me legitimately and that scalpers' tickets are 
going for as much as $15 a piece. I told Wayne that I doubt I want to go 
as high as $15, but I hope he will keep trying. I also gave him my 
parents' phone number, explaining that we shall be spending the holidays 
in the Los Angeles area beginning next Monday. 

I answered the lengthy December 10 letter from Bob Campbell about the 
periodic chart he wants to publish. I pointed out that as scientists we 
do not consider the chart representative of periodic tables as a whole 
and perhaps he should include a picture of a representative chart such as 
the 1947 Welch version. I made a few other corrections and suggestions 
and then said I shall be in Chicago at the end of the month but not in 
New York until around the 10th of February. 

In the late afternoon I went down to campus for the joint meeting of 
the Connick-Seaborg groups and after dinner went to the Research 
Conference. 

Wednesday. December 17. 1947 

As usual I dictated some letters when I first came into the office .. 
I wrote to Sigfred Peterson at the University of Louisville, enclosing a 
copy of my Sigma Xi lecture and asking him to look over the references. 
In particular, I asked him whether I should refer also to Professor 
Perlman in regard to the matter of the production of actinium from 
radium, explaining that I believe I first heard of this idea from him. 

I then wrote to Joe Katz to give him a couple of corrections to paper 
22.3 ("The Neptunium (4n + 1) Radioactive Family") of Volume 14B of the 
PPR. I also made a slight change in Chapter 1 (Introduction) of Volume 
14A. . 

In response to a December 12 letter from Henry Allen Moe of the 
Guggenheim Foundation, I wrote a letter of recommendation for Robert E. 
Connick. After covering points such as I made in a recent letter for 
promotion that I wrote for him, I said, "Dr. Connick has a fine 
personality and presence. He is a real scientific scholar, very careful 
in all of his work. He is a good teacher and has been particularly 
successful in the training of graduate students, turning out a number of 
well-trained Ph.D. men in the field of inorganic chemistry. Since Dr. 
Connick has done all of his work here at the University of California, I 
think that he would profit greatly if given the opportunity to pursue his 
investigations at some other centers of research in inorganic chemistry." 

Later in the afternoon I heard Emilio Segre and Bob Leininger talk 
about their recent work with astatine at the regular weekly research 
seminar in Le Conte Hall. Segre described the production and properties 
of 0.4-second At212, via the reaction·Bi209(a,n)At212, and 8.3-hour 
At210, via the reaction Bi209(a,3n)At210. Leininger described his 
tracer work on the chemical properties of astatine. He found that 
astatine is not as metallic-like as originally surmised but is more 
halogen-like. He postulates several, possibly three, higher than zero 
oxidation states. 
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Thursday. December 18. 1947 

Present at this morning's meeting were Asprey, Ballou, Barton, 
Conway, Eyring, Garden, Glenn, Hicks, Hopkins, Hyde (who is visiting from 
Argonne), James, La Chapelle, Lindner, Meinke, Miller, Moore, Neumann, 
Newton, Perlman, Robinson, Seaborg, Street, Templeton, Thompson, Voyer, 
Werner, and Wolfe. La Chapelle reported on some attempts to prepare 
NpCl s from pentavalent neptunium compounds. The attempts have been 
rather unsuccessful although he has made what is probably 
NpOC1 3-xH 20 and Np02Cl-xH20 and, in one early attempt, produced a re~ 
sUblimate whose x-ray diffraction pattern looked like NpCl s ' which has 
not been duplicated. La Chapelle said that he is making CbCl s ' 
Ta02Cl, and TaOC1 3 for comparison with neptunium compounds. 

Templeton talked about his experiment on the reaction Bi 209 + 
deuterons to produce At211 in order to determine whether the reaction is 
due to secondary alpha particles or to negative mesotron emission. If 
its production is due to secondary alpha particles, the cross section 
should be a function of the thickness of the bismuth target. Astatine 
was separated with tellurium carrier, and polonium was plated out on 
silver. Clean astatine fractions free of polonfum have been obtained 
and, if enough deflected deutero~ beam can be obtained at the 184-inch 
cyclotron, they will pursue the experiment. 

Ballou talked about his proposed experiments on the possibility of 
element 61 occurring in nature. He thinks 61 14s may be long~lived. He 
talked about his experiments that prove the natural alpha particles 
ascribed to samarium are actually due to samarium and not element 61. He 
also reported on the procedure that he and Wolfe are developing to· 
isolate the platinum metals from uranium bombarded with 400 M~v helium 
ions. At this point I mentioned the reported 6- activity in natural 
neodymium, and I reported that Takvorian has also proved that the alpha 
activity ascribed to samarium is actually due to samarium and not element 
61. Takvorian identified some "alpha particles" in the 61 fraction as 
very soft activities. I described the early work of Libby, who reported 
very soft beta activity in neodymium with no apparent hard beta particles 
from an element 61 daughter. 

Hyde discussed a proposed experiment to make new isotopes of 
protactinium and actinium by bombardment of ionium with deuterons. He 
also said that Studier plans to look for U240 by irradiation of U238 
in the Hanford pile. 

James, Perlman, and I talked about the possible production of Th231 
from a deuteron bombardment of PU 239 . Perlman said that, if a metastable 
excited state exists, the. alpha half-life might be shortened to the pOint 
where it would compete with gamma-emission--citing as an example the 
decay of ThC'. 

Newton told of his plans for the further study of the fission of 
thorium with 40 Mev helium ions, mentioning the isotopes he plans to 
examine, and saying that he plans to do the chemistry as rapidly as 
possible. 

Eyring reported on his results in reducing rare earth fluorides with 
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1ithium--with NdF 3 he obtained a pellet of metal, which is grey, 
malleable, and softer than barium metal. He obtained no reduction to 
metal with EuF

3 
and no pellet with samarium. I mentioned, at this point, 

that Westrum will be here from December 26 to January 5 to help with 
metal production. I also said that if americium cannot be reduced to 
metal, it will be evidence for a +2 state. 

Finally, Hicks reported on his bombardment of lutecium with 40 Mev 
helium ions--he found a 7.S-hour tantalum activity, decaying by K 
capture--probably Ta 176 --with a 2-3 Mev gamma ray, in addition to two 
conversion electrons. This experiment was performed to aid in the 
identification of the hafnium and tantalum isotopes formed in the 
spallation reactions of tantalum. I then announced that the next meeting 
will be on Tuesday, December 30. 

* * * * * 
After the meeting I gave the Chem 123 lecture. I then made a brief 

stop at my office on the hill before going home for lunch with Helen and 
a honeymooning couple, Ed M. "Monk" and Margaret Mulligan. Margaret is 
the former Margaret Smith, attractive sister of Edrey Smith Albaugh, my 
former secretary at the Met Lab. Helen and I often saw Margaret at her 
parents' home in Chicago and once attended a Chicago Bears-Green Bay 
Packers football game with her during our wartime stay in Chicago. 

Later, after a routine chest x-ray by Dr. E. Schulze Heald (2560 
Bancroft), I went back to my office and wrote to George Boyd to return 
his photostat of the Takvorian article. I said that I found the article 
interesting although I have not studied it enough to determine whether 
Takvorian would have been able to detect Libby's reported low-energy 
neodymium beta particles. I commented that the presence of actinium and 
its daughters reduces his sensitivity in his search for possible . 
radioactivity in element 61. Finally, I mentioned the work of Nate 
Ballou, who is interested in possible radioactive isotopes of element 61 
(and technetium) that might exist in nature. Some of his ideas, I said, 
appear in the notes of our group meeting of October 9, of which Ray 
Stoughton has a copy. 

W. A. Hamor (Editor of the ACS Chemical Monographs) wrote on December 
9 to ask me to prepare a treatise on transuranium elements for the 
series. In my reply today I explained that it would be unrealistic of me 
to take on the job of writing a book on the transuranium elements because 
of my heavy schedule. I then pointed out that my colleagues are critical 
of the high cost of the Monographs and that the sale price per page is 
considerably higher than works published by independent concerns such as 
John Wiley. 

A congratulatory note arrived today from A. N. Stevens (Editor of 
Research Today) about my being awarded the Nichols Medal for 1948. 

Late in the afternoon Larry Magnusson came in and told me that he 
passed his prelims today. His committee was composed of George E. 
Gibson, Robert E. Connick, T. Dale Stewart, Earl R. Parker, Derrick H. 
Lehmer, and Bruno H. Zimm. 
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Friday. December 19. 1947 

At the office this morning I took care of more pending correspondence: 

On December 15 Professor Arthur Lamb asked for my comments on a 
manuscript called "Electronic Exchange between Ferric and Ferrous Ions in 
Perchloric Acid Using a Diffusion Separation Method" by Van Alten and 
Rice. I read the paper and today wrote to Professor Lamb, saying that I 
find the results reporting a rate of exchange slow enough to be 
measurable, astonishing and difficult to believe. However, I can not 
find anything wrong from the description of their experimental technique 
and there seems to be no reason why the paper should not be published. 
In fact, the paper may stimulate investigation in this field. 

I wrote to Professor W. Y. Chang (Princeton University) to tell him 
that letters have been sent to both T. C. Chu and Chien-Chang Woo to tell 
them that we shall be glad to have them come work with us. I noted that 
copies of these letters were sent to him and that he probably has 
received them by now. 

A letter went to Harry Althouse to say that we have looked over the 
book entitled Physikalische Chemie in Medizin and Biologie by W. 
Bladergroen, which Althouse sent us. We believe, I said, that the book 
is better than any other book in English covering this area and that it 
is worth translating into English. 

Today's mail brought a December 18 memorandum from M. A. Stewart 
(Acting Dean of the Graduate Division), stating that G. T. Seaborg, W. M. 
Latimer, and E. M. McMillan have been appointed as the thesis committee 
for Stanley Gerald Thompson. 

A note arrived from Joseph E. Mayer, notifying me that I have been 
appointed an Associate Editor for the Journal of Chemical Physics for the 
term beginning January 1, 1948 and ending on December 31, 1950. 

I then made the rounds of the labs to make sure that the graduate 
students had formulated plans for their research during the vacation 
period--the Christmas holiday for the University begins on Monday. 

I left the lab earlier than usual to make certain that Helen had 
everything ready for our trip to los Angeles, where we plan to spend the 
holidays. Herman Robinson drove us to the railroad station. The 
children, Pete at least, were intrigued by the new experience of train 
travel in a bedroom and behaved quite well, and Helen made an attractive 
picture in her new red suit. The Oakland Lark left at B:43 p.m. 

Saturday. December 20. 1947 

Helen, Pete, Lynne, and I arrived at the Los Angeles railroad station 
about 9 a.m. Jeanette and Eino met us and drove us to South Gate. My 
parents were pleased to meet Lynne, their three and one-half month old 
granddaughter. Pete seemed happy to be here although, of course, he 
didn't remember his first visit here at Christmas last year. 
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Sunday. December 21. 1947 

In South Gate. Clayton Sheldon and I went to Rio Hondo for a game of 
golf: CES-115, GTS-114. [I keep an ample supply of old golf clubs here 
in South Gate to fill my needs.] 

My mother prepared her usual splendid Sunday afternoon dinner for 
Jeanette, Eino, and the rest of us. 

Monday, December 22, 1947 

In South Gate. Helen and I left the children with their grandparents 
and went Christmas shopping for family gifts, especially to provide Santa 
Claus with presents for Pete and Lynne. 

Tuesday, December 23. 1947 

In South Gate. Helen and I again went Christmas shopping. 

Wednesday. December 24, 1947 

1n South Gate. I played golf this morning with Wayne Bartholomew at 
Rio Hondo (WB-113, GTS-100). [Wayne, who works for the Department of 
Parks in South Gate, is the husband of an old friend of Helen's, Violet 
lohnson--Violet was a secretary at Santa Ana Junior College, while Helen 
was a student there (1935-37).] 

Saul and Sylvia Winstein stopped over to visit with us, and later my 
cousin Elmer Johnson and hi~ wife Lillian came by to see us. 

Mother prepared the usual Swedish Christmas Eve supper of saffron 
bread, lutfisk, sill, rice pudding, etc.; then we had our regular 
exchange of family gifts. 

Thursday, December 25, 1947 (Christmas Day) 

In South Gate. Mother prepared a traditional dinner of turkey and 
its trimmings. Jeanette and Eino, along with Bob and Ruth Engstrom, 
joined us for dinner. Lynne was so frightened by Ruth's shrill voice and 
laughter that we had to take turns taking her out to the backyard to get 
beyond the range of Ruth's voice. 

Friday. December26,1947 

In Sout~ Gate. Wayne Bartholomew, Clayton Sheldon, and I went out 
for a round of golf at Rio Hondo this morning: WB-10a, CS-113, GTS-99. 
Clayton, Rita, and their two sons, Ronnie and Gayle~ spent some. time with 
us after the game. 

I put in a call to my office in Berkeley to check on my mail, and 
Mary told me that I received a letter from our new graduate student, Jack 
Hollander, who would like to meet me while I am in Chicago. I told her 
to send him my schedule. 

Later Nathalie and Harlan Baumbach and young' Robert stopped by to 
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visit. Helen and I had dinn er wi t h Jean ette and [ino at their trailer 
home . 

Saturday, December 27, 1947 

In South Gate . 
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Glenn with Pete, 
Helen with Lynne in the 
backyard of 9237 San 
Antonio Avenue, South Gate, 
December 1947 

Selma Seab~rg holding Lynne, 
Ted Seaborg holding Peter, 
South Gate, December 1947. 



Sunday, December 28, 1947 

I left Los Angeles at 9 a.m. via TWA Flight 94 and arrived in Chicago 
at about 5 p.m. There I took a taxi from the airport to the Hotel 
Windermere, where I checked in and then had dinner. 

[In South Gate, several people stopped by to visit with Helen and see 
the children: Georgia and Allyne Snyder (sisters who were childhood 
friends of Helen's in Santa Ana), Mary Klever and her daughter Barbara 
(Mary's husband, Floyd is a cousin of Helen's), Peggy and George Kaspar 
(Peggy is a daughter of Mary Klever and a sister of Barbara), and Clarence 
and Libby (Seaborg) Jaedecki (Libby is my father's first cousin).] 

In Chicago. I took a cab to the New Chem Building on the University 
of Chicago campus for a special meeting of the GAC at 9:55 a.m., attended 
by all of the GAC members except Rowe; that is, Robert Oppenheimer, James 
Conant, Lee DuBridge, Enrico Fermi, Cyril Smith, Hood Worthington, Isidor 
Rabi, and I, in addition to Secretary John Manley. Oppenheimer suggested 
five items for the agenda: (1) a trip through Argonne National 
Laboratory, which we tentatively decided to forego because of time 
considerations; (2) the problem of Clinton Laboratories; (3) the Los 
Alamos weapons test program; (4) a report from the Subcommittee on 
Material Flow; (5) the report of the GAC through the Chairman to President 
Truman. Item (3), we decided will be considered in Executive Session from 
8:30 to 10 a.m. tomorrow, to be followed by a discussion on the same topic 
with the members of the Military Liaison Committee and the Atomic Energy 
Commission. Worthington said that his Subcommittee on Material Flow 
(agenda 4) has not found anything urgent to report so the matter can be 
held over. 

At 10:05 a.m. the GAC was joined by Commissioner Robert Bacher and 
Director of Research James Fisk. Bacher told us that, since a number of 
candidates have refused to take the position of Director of Clinton 
Laboratories, the Commission has decided to remove reactor development 
from there. DuBridge asked what would be left at Clinton, and Bacher 
replied, "both stable and radioactive isotope production, the Oak Ridge 
Institute, a strong chemical development based on facilities that exist 
there and nowhere else, and biological research." Fermi expressed some 
concern about this move, indicating that some of the people engaged in 
reactor work at Clinton Laboratories might not want to move to the Argonne 
Laboratory. We agreed that, among the key people, the great unknown as to 
whether they would be willing to transfer, would be Alvin Weinberg and 
Gale Young. The consensus was that there was a lack of unity of direction 
of effort at Clinton and that, in spite of urgings by the AEC, the 
laboratory has actually avoided taking responsibility for a vigorous 
program of reactor development. We concluded that, even though the 
proposal to centralize at Argonne may lead to loss of men, it appears that 
we may be left with an inadequate reactor program if the transfer to 
Argonne is not made. 

At 10:55 a.m. we were joined by Walter Zinn, Director of Argonne 
National Laboratory, and William B. Harrell, Business Manager of the 
University of Chicago that operates the Argonne Laboratory under 
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contract. Zinn had some doubts about the feasibility of transferring the 
reactor work from Clinton to Argonne, including worries about transferring 
the work from a place with strong capabilities to one with relatively 
weaker capabilities. Oppenheimer replied that it is not useful to compare 
what can be done at Argonne with what one hoped for at Clinton. Zinn also 
pointed out that Eugene Wigner is strongly opposed to the move. Since 
many of the key people at Clinton have a great deal of confidence in him, 
it could be difficult to secure their support. Zinn said he is also 
worried about the effect the influx of a sizeable number of people from 
Clinton will have on the spirit at Argonne, but DuBridge stated the 
personnel at Argonne would be stimulated by the news that Argonne was to 
have the primary responsibility for the development of reactors; this will 
help personnel from Clinton. Rabi stressed the point that the permanent 
long-range aspects of the proposal should be an added attraction to 
personnel. Zinn also stated that, in his opinion, the DuPage site would 
be adequate for development work but not for pilot plan construction. 

Harrell, in order to clarify his impression of the discussion, gave 
the following summary: (1) the AEC and GAC concur that reactor 
development should be largely centralized; (2) Clinton Laboratories is not 
a realistic location for the centralization; (3) Argonne Laboratory is the 
most desirable place. Zinn said he agrees with (1), but he still has 
grave doubts about (2) and (3). Fermi said he shares the same doubts 
although he is disappointed that Cli'nton Laboratories has not develop~d as 
had been hoped. Since the AEC has already made the decision about the 
move. the GAC took no formal action. 

We then approved Oppenheimer's draft of the report on atomic energy 
activities for 1947 to President Truman with the addition of a couple of 
editorial changes and adjourned at 1:15 p.m. 

Later I met with Katz and Hindman to discuss the status of the 
symposium papers--we set approximately January 5 as a deadline for the 
abstracts. They also talked about the book they are planning to write, 
Comparative Inorganic Chemistry of Period VII Elements. and we discussed 
their outline--they said they plan to dedicate it to me. Joe told me that 
he will write Chapter XIX of Volume 14A soon. 

Clyde A. Hutchison (University of Chicago's Institute for Nuclear 
Studies) spoke with me at length about his magnetic susceptibility work. 
To my satisfaction he has found that crystalline compounds of Nd(III) at 
low temperatures behave very much like U(IV) compounds, indicating 
analogous f2 structure. in agreement with my actinide concept. 

Darrell Osborne and I discussed, among other things, personnel 
matters. I told him that George Manov, an old UC friend, is interested in 
changing fields and might be a good candidate for Argonne. 

1 also saw our new graduate student Jack Hollander and told him about 
our setup. He has an offer from the University of Chicago for $1,500 
(minus $500 tuition). Hollander said he wants his chemist-fiancee to work 
and I said we can arrange something. He will write to me if he is not 
cleared by February 15. 

Tony Turkevich (Institute for Nuclear Studies) tQld me that he has 
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devised a method for measuring the power level of the Soviet plutonium 
production-reactor complex by measuring the level of 10-year KrBS in the 
atmosphere. The Soviet production of KrBS released to the atmosphere 
will add to that produced by the U. S. He has estimated the U. S. 
production as follows--three times the level produced at our Hanford 
Works will give 40 disintegrations per minute of KrBS per liter of 
atmospheric krypton per year. To monitor production we can periodically 
measure the KrBS content of the krypton produced by the Linde Company. 

Cyril Smith gave a cocktail party for members of the GAC from 5 until 
7 p.m. at his home (5735 Kenwood). 

Tuesday, December 30, 1947 

In Chicago. I again took a taxi to the University of Chicago campus 
and met at 8:50 a.m. with the same members of the GAC as yesterday, in 
addition to Or. Norris E. Bradbury (Director of the Los Alamos 
Laboratory), who was present to present the plan of shots for the test of 
nuclear weapons, the Sandstone series, scheduled for the Eniwetok Atoll 
in the Pacific next spring. At the beginning of the discussion, I raised 
the additional question about continuous monotoring of the accumulation 
of atmospheric radioactivity, particularly radiokrypton gas, resulting 
from pile operation, as a method of measuring the level of plutonium 
production; we agreed to make this an item for discussion at our next 
meeting~ After Bradbury's presentation, DuBridge moved that we support 
the Los Alamos plan for nuclear weapons testing; the motion was seconded 
by Conant and carried unanimously. This motion signifies our approval of 
the types of weapons and order of their testing but leaves open some 
details of the design and the precise criterions for determining whether 
a weapon is good or bad. This executive session adjourned at 10:05 a.m. 

We were joined at 10:15 a.m. by General Lewis H. Brereton (Chairman 
of the Military Liaison Committee), Rear Admiral William S. Parsons, Rear 
Admiral Thorvald Solberg, Commissioner Bacher, General James McCormack 
(Director of Military Application), Captain James S. Russell (McCormack's 
deputy). Oppenheimer summarized the previous discussion and said that 
the GAC approved the Los Alamos plan for nuclear weapons tests. There 
was then a discussion of the laboratory techniques used for the 
investigation of the assembly behavior of the nuclear weapons and of the 
measurements to be made in the tests. We talked about the possibility of 
subsequent operations at Eniwetok Atoll and whether there should be two 
or three tests in the Sandstone series, on the basis that the GAC had 
presented evidence of the need for three shots. Finally, it was agreed 
that- the test plan would be considered for final action by the Research 
and Development Board, the Military Liaison Committee, and the AEC after 
it has been carefully outlined for consideration by these three bodies. 
We adjourned at 11:30 a.m. 

At noon I recorded a 13-minute synopsis of this evening's talk at the 
NBC radio station here in Chicago. 

I had dinner at the College Inn in the Hotel Sherman with Carl 
Anderson, Harlow Shapley, George A. Baitsell, Forrest R. Moulton, and 
George B. Pegram. (I also saw John A. Madigan of St. Thomas College, who 
sent his greetings to Ed Orlemann.) 
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Then at 8:15 p.m. I delivered my Sigma Xi lecture, "The Eight New 
Synthetic Elements," in the Ball Room of the Hotel Sherman. I began by 
saying: 

The history of the discovery of the chemical elements is a 
fascinating story which begins with prehistoric times and extends 
through the ages to the present time. These building blocks of 
nature, which now total ninety-six in number, have been patiently 
sought out, one by one, in careful researches carried out by 
investigators in many lands. In the great majority of the cases 
recorded history has passed on to us the name of the discoverers and 
the circumstances under which the discoveries were made. 

I concluded with: 

Any future elements which might be discovered must have atomic 
numbers greater than 96, that is, must lie in the "transcurium" 
region. It seem~ quite likely that it will be possible to produce 
and identify new elements in this region, but the major difficulty 
here is one of starting materials. It seems likely that the most 
stable, that is, the longest-lived. isotopes of the elements with 
atomic numbers 97 and 98 will be those with mass numbers perhaps as 
high as 247 and 248 and higher. Thus, it can be seen that the 
problem here is one of starting materials since the heaviest isotope 
now known is the Cm242. The rather detailed understanding of the 
transition series which exists in this region makes it possible to 
make some good guesses about the chemical properties of such new 
elements, a fact which will be of considerable help in such a program. 

The talk was very well received. 

Hoy1ande Young came up to me after the meeting, and I promised to 
call Harold Fidler about Westrum, Or1emann, and Tom Jones being 
responsible reviewers. She will also call Stoughton about being a 
responsible reviewer for the "Table of Isotopes" and the Chart of 
Isotopes. 

[In Berkeley, Perlman conducted the group meeting, which was attended 
by Ballou, Barton, Conway, Covey, Cunningham, Goeckermann, Hopkins, 
Howland, James, La Chape11e, Lindner, Magnusson, Miller, Neumann, Newton, 
Perlman, Street, Templeton, Thompson, Werner, Westrum, and Wilkinson. 

Cunningham reported on some of the results he and Ghiorso obtained 
from their fission measurements using the heavy water pile in Chicago. 
Their experiments were hindered because they were unable to obtain a very 
low background of fission counts. Clinton curium (Cm242) has a fission 
cross section of about 60 barns as previously found. Curium from 51NB 
(14-months bombardment at Hanford of Am241) has about the same cross 
section as Clinton curium. The alpha to fission count ratio for 
americium samples is for pure Am241 , 10; americium from 51NA, 6; 
americium from 51NB, 4. The ratio for 51NA is higher than found before 
(pure Am241 has a slow neutron fission cross section of about 2.8 
barns). The column runs on the neutron-bombarded curium from 51NB for 
finding elements above curium did separate some fission activity from 
alpha activity, but the fission background was too high to get good 
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measurements and the column runs were not the best. The americium and 
curium that James separated from a bombardment of PU 239 with 40 Mev 
helium ions were put through a column and the fission activity was eluted 
where plutonium should have come out. The results on 51NB curium do not 
seem to fit with Werner's determination of its specific activity. 
Perlman interjected to point out that James' more recent value of the 
half-life of Cm242 (162 days by direct decay) brings Werner's value 
closer toward indicating pure Cm242 , but Werner said the specific 
activity is still 15% too low. 

Goeckermann reported that he has been isolating fission products from 
a long bombardment of bismuth with 200 Mev deuterons. He found 4-day 
positron-emitting 1124 and 19-day negative beta-emitting Rb 86 (in this 
case he also saw long-live positrons, possibly indicating branching of 
Rb 86 ). In the tellurium fraction he found a hard positron that may be 
the 3-minute positron-emitting antimony daughter of 6-day Te 118 (K 
capture). Te 121 (17-day, K capture) was also probably present. 

Westrum described their determinations of the heat of disintegration 
of Cm242 calorimetrically. For 340 micrograms (weighed by We~ner) the 
grand average value is 4.65 x 10-2 ca1/min, and this should be good to 
± 0.5%. This leads to a value of 151 days for the half-life using a 
value of 6.18 Mev for the distintegration energy. There followed a 
discussion of why Westrum found a higher specific activity 
calorimetrically than Werner did by alpha counting. Westrum also said 
that he and Eyring are now preparing to make pure americium metal. 

Wilkinson told about his bombardment of holmium with 40 Mev helium 
ions, in which he found two thulium activities: (1) an 8.4-hour activity 
that probably is Tm166 or Tm168 with 100 kev e-, K and Lx-rays, 1.8 
Mev gamma ray, positrons with mean energy of 0.6 Mev and maximum energy 
of 2.1 Mev, negative beta particles of apparent range about 4.6 
Mev--since the latter is unreasonable, he believes this is two negative 
beta particles. (2) He found a long-lived (about 9 days) activity 
tentatively called Tm167 with conversion electrons of about 100 kev. 
There was a discussion about the assignment of the 8.4-hour activity in 
which Ballou suggested that the a+ and a- activities were two different 
isotopes, but Wilkinson said that it is not necessary to make that 
assumption and that the isotope could be 94% K, about 2% a+ and about 4% 
a-. 

Templeton then mentioned an interesting energy level calculation that 
can be made for Bi 207 , assuming that the At211 radiations have been 
correctly interpreted. At211 decays to Bi 207 by emitting a 5.94-Mev 
alpha particle and also decays to P0211 by orbital electron capture. Let 
x be the energy change for the latter decay. P0211 decays to Pb 207 by 
the emission of a 7.43 Mev alpha particle. Then, by closing the cycle, 
Bi 207 is unstable with respect to Pb 207 by (1.49 + x) Mev. This is a 
sizeable energy difference but they have never observed any activity for 
B;207 and have experimental evidence that its half-life ;s very long. 

Lindner reported on the results of a bombardment of antimony with 40 Mev 
deuterons, the basis for the mass assignments of the tellurium activities 
mentioned by Goeckermann. The two tellurium activities in question are 
4.5-day and 6.0-day activities, both K capture, produced from Sb121 . 

-411-



With 200 Mev deuterons the 6.0-day was always found in much higher yield 
relative to the 4.5-day activity, but in the 40 Mev deuteron bombardment 
the 4.5-day activity was produced in higher yield than the 6.0-day 
activity. Therefore the 4.5-day tellurium and its antimony daughter (K, 
40 hour) have been assigned to mass 119, and the 6.0-day tellurium and 
its antimony daughter (6+, 3.3-minute) to mass 118. Lindner also said 
that 200 Mev bombardments of antimony produced Sb124 , from Sb123 , and it 
will be interesting to get the yield for this. He also plans to get the 
relative yields for Ba 13S (p,2c)I131 and Ba13S(n,2c)Te131 in a 
200 Mev deuteron bombardment where the deuteron is known to act like 
separate proton and neutron. Perlman said that it will be necessary to 
run two experiments since two factors are operative: 1. Do proton and 
neutron stick with the same yield and 2. Does emission of multiples of 
alphas predominate over the emission of the equivalent number of 
protons. Thus it will also be necessary to determine the yields of 
1131 and Te 131 with La 139 as the target. Perlman said that the people 
working on high energy bombardments should study the paper by Serber and 
the one by McMillan on the multiple particle ejection reactions. 

Ballou talked about his a5 ~ah bomba~dment of yttrium with 20 Mev 
deuterons: he found a large amount of ZrS9 (6+, 80 hours), and the decay 
curve has now tailed into a long period. Because of theoretical 
considerations he looked for alpha activity in Zrss , but that which was 
found was probably due to an isotope of thorium formed from impurities in 
the yttrium. An absorption curve of the long-lived activity indicated a 
beta energy of about 0.6 Mev. Ballou plans a longer bombardment; he said 
that "his long-lived activity is not necessarily Zrss but may be produced 
from impurities in the yttrium target.] 

Wednesday, December 31, 1947 

In Chicago. Donald McPherson (John Wiley) and I had breakfast 
together and discussed the proposed Katz-Hindman book on Comparative 
Inorganic Chemistry of Period VII Elements that John Wiley Co. is 
considering publishing. I again gave them a good recommendation. 

Earl Hyde came by to see me at the hotel and told me that he found 
about 106 clm of P0210 in his ionium plus 20 Mev proton bombardment. 
He saw x-rays, which are due to Pa 229 or Pa 232 . In the actinium fraction 
he found only AC 225 and no evidence for a Ac 229 or Ac 230 (two days after 
the bombardment). The energy of the Pa 229 alpha particles = 5.68 Mev 
(4.24 cm range in air) instead of previous 5.4 Mev (by pulse analysis). 

Later I took a taxi from my hotel to the Chicago Airport 
special TWA Constellation at 7:30 p.m. to Los Angeles, where 
about midnight. There I was met by Ed Westrum who had flown 
Angeles from Berkeley in order to attend the Rose Bowl game. 
provided me with a ticket to the game. 
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