
BOOKSHELF 

From Nuclear Transmutat ion to Nuclear 
Fission, 1932-1939 by Per F Dahl, I0P 
Publishing, ISBN 0750308656, £55 
($75/€75) . 

Per Dahl continues to be a careful and 
conscientious compiler of physics history. 
After Flash of the Cathode Rays: A History of 

J J Thomson's Electron (1997) and Heavy 

Water and the Wartime Race for Nuclear 

Energy (1999), his latest volume completes a 
trilogy published under the Institute of Physics 
imprint. The Heavy Water saga was compelling 
reading, but NuclearTransmutation reverts to 
the solid scientific style of Flash of the 
Cathode Rays. 

NuclearTransmutation focuses on the 
competition between experimental teams in 
Europe and the US to furnish and exploit high-
energy beams of subatomic particles in the 
quest to understand more about the atomic 
nucleus. Dahl, as in his other books, takes 
pains to place this central theme in a much 
broader context. 

The period covered by the book links the 
twilight of the career of one physics giant 
named Ernest - Rutherford - with the emer­
gence of another - Lawrence. The two main 
contenders in the competition were the 
Rutherford-inspired team of Cockcroft and 
Walton at Cambridge, and the group led by 
Lawrence at Berkeley.Their achievements and 
the subsequent award of the Nobel prize 
assured them a place in science history. Also 
prominent were the teams with MerleTuve and 
Gregory Breit at the Carnegie Institution of 
Washington DC; Charles Lauritsen at Caltech; 
and Robert Van de Graaff at Princeton. 

In the 1920s, the interior of the atomic 
nucleus was a complete mystery, but there 
was a widespread feeling that systematic 
studies using high-energy projectiles could 
reveal more about the nucleus. Each group 
developed its own technique to produce the 
necessary high voltages to accelerate projec­
tile particles. 

Many of Rutherford's physics achievements 
came before he arrived at Cambridge in 1919. 
The road ahead was to be more difficult, 
demanding inspired teamwork, Rutherford's 
dogged perseverance in his belief in the neu­
tron, and the development and mastery of 
new techniques. However, Rutherford knew 
more than most about two complementary 
aspects of nuclear transformations: radioac­
tive decay and reactions induced by 
radioactively emitted particles. 

Rutherford's era in Cambridge also coin­
cided with the development of modern 
quantum mechanics. While the majority of 
quantum mechanics applications focused on 
atomic physics, a deeper implication was 
seen by George Gamow. Radioactive particles 
tunnel, rather than leap, out of the nucleus. 
Gamow soon realized that if this were the 
case, energetic particles could also tunnel 
their way in. 

At Cambridge, Gamow's new ideas immedi­
ately raised the research temperature.The 
payoff came in 1932 when Cockcroft and 
Walton "split the atom".This, along with 
Chadwick's discovery of the neutron the same 
year, was the high-water mark for Cambridge 
research, and soon the tide there began to ebb. 

Dahl recounts how another tide rose in the 
US. In the mid-1920s, the young Lawrence 
had been dabbling in nondescript research. 
He and Tuve were both born in 1901 in the 
same small South Dakota town.Tuve, working 
under the astute Gregory Breit, wisely urged 
Lawrence to concentrate instead on digging 
deep in a potentially rich new physics vein -
beams of subnuclear particles. Lawrence took 
the idea and ran with it, going on to invent the 
cyclotron. Dahl explains how Lawrence, 
obsessed with cyclotron performance, initially 
missed out on several major physics discover­
ies in the early 1930s. However, Lawrence's 
powerful and versatile machines quickly over­
hauled the rest of the field, and he received 

the Nobel accolade in 1939, while recognition 
for Cockcroft and Walton's pioneering achieve­
ment did not come until 1951.The lesson 
from Lawrence was that the development of 
big physics machines is not an end in itself, 
and must be complemented from the outset 
by physics insight and the provision of ade­
quate detectors. 

The history of accelerating subatomic parti­
cles has a curious Norwegian tradition. Both 
Lawrence and Tuve had Norwegian roots, as 
didTuve's collaborators Lawrence Hafstad and 
Odd Dahl (who in the early 1950s initially led 
the team that developed CERN's first large 
accelerator). In Europe, accelerator pioneer 
Rolf Widerôe (whose work greatly influenced 
Lawrence) was also Norwegian. As Odd Dahl's 
son, Per Dahl is well qualified to document 
this story. 

Towards the end of the 1930s, the physics 
spotlight turned away from artificially induced 
reactions to nuclear fission, again a trans­
atlantic affair and with many of the earlier 
figures continuing to play key roles. Fission, a 
different kind of physics, is a closing paren­
thesis in the book. 

Dahl contends that the early history of 
experimental nuclear physics was a race. It 
was surely more complicated than that.The 
history of science and technology is full of 
examples of different approaches to a com­
mon goal, where success and failure is not a 
simple binary outcome. In the quest to study 
the deep structure of matter using precisely 
controlled conditions, the Cambridge 
researchers got off to a flying start because of 
their unrivalled expertise in studying radioac­
tive decays and nuclear transmutations. 
However, it was Lawrence who went on to set 
the industrial standard. 
Gordon Fraser, CERN. 

T h e Particle Odyssey by Frank Close, 
Michael Marten and Christine Sutton, Oxford 
University Press (2002), ISBN 0198504861, 
£29.95 (€48) . 

Fifteen years ago saw the publication of the 
most visually stunning, most accessible 
popular picture book on high-energy physics, 
The Particle Explosion. It resulted from a 
collaboration between theoretical physicist 
Frank Close, physicist and journalist Christine 
Sutton, and founder of the Science Photo 
Library Michael Marten.Theirs has proved a 
perfect partnership, bringing together clear 
explanation and story-telling; scientific t> 
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rigour and journalistic flair; and visual impact. 
The Particle Odyssey is not simply the same 

book under a new name. Some 250 of the 
pictures are entirely new, as are great swathes 
of text. Clearly, a lot has happened in the past 
15 years, not least the complete operational 
lifetime of LER the discovery of the top quark 
at Fermilab, and the first signs of neutrino 
oscillations. It is also interesting to note how 
book design has changed. After leafing 
through Odyssey, Explosion seems strangely 
dated.The new edition has whiter, glossier 
paper and crisper illustrations, some of them 
bled off the pages. Every page is eye-catching, 
and I suspect that considerably more text has 
been squeezed into the same 240 pages, 
mostly by greater column width. 

The change of title is perhaps revealing too. 
Back in the 1980s, just after the discovery of 
the W and Z bosons, it seemed that there had 
been an explosion of particles, almost more 
than theory could accommodate. Since then, I 
suspect, to those patiently wading through the 
terabytes of data, it has been more like an 

odyssey to try and catch the last remaining 
particles within experimental range. It has 
been interesting to watch high-energy physics 
as a journalist for the past 15 years. It is not 

easy to find a news peg in an incremental 
advance. A few thousand more data points do 
not make a story; a surprise or a race between 
laboratories does. As a result, I think I 
reported the discovery of the top quark three 
or possibly four times before its final confir­
mation! On the other hand, it is frustrating 
when a laboratory won't issue a public 
announcement even when you know the data 
are accumulating.This book recounts most of 
the trials and tribulations from the physicists' 
point of view, and, by telling many of the sto­
ries in their historical sequence, it gives us 
some very readable tales. 

I recommend this book to everyone, 
whether they have read The Particle Explosion 
already or not; and whether they are complete 
novices or professional physicists. If you don't 
know the stories, it's a new adventure. If you 
do, it's a model of story-telling. And whoever 
said picture books were only for children? My 
only hope is that there will be enough new 
physics for another version in 15 years'time. 
Martin Redfern, BBC Radio Science Unit. 

H.C. Starck 
The H.C.Starck Fabricated Products Group specialises in the 

precision machining and fabrication of refractory metals 
including tungsten, molybdenum, tantalum, niobium, zirconium 

and high density tungsten alloys to exacting customer 
specifications using the latest techniques including 

wire erosion and waterjet cutting. 
An example of a molybdenum support ring, machined in 

3-dimensions, is shown in the picture. An extensive service 
centre can supply these materials in rod and sheet form cut to 

customer requirements. 

For further information please contact our sales office: 
H . C . S t a r c k L t d , H o r n d o n B u s i n e s s P a r k , W e s t H o r n d o n 
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E m a i l h c s t a r c k . u k @ b a y e r . c o . u k 

Access to the global optical communications 
market is just a click away 

L o o k no further 
all your industry needs 

within one comprehensive website 
1 Up- to -da te industry 
news and analysis 

1 W e e k l y F R E E news alert 

• C o m p r e h e n s i v e Buyer 's 
G u i d e 

• Fu l l y searchable 
news archives 

• Product news 

• Indust ry wh i t e papers 

Visit us today at fibers.org 

f lbCrS«OI"£[ The optical communications souro 
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S U P P L I E R I N F O R M A T I O N 
Janis Research 
Janis Research offers a special product line of 
custom He-3 refrigerators including: optical 
application; NMR application; UHV environment for 
SPM application; compact cryostat with ports for 
detector cooling; compact insert for helium storage 
dewar; top-loading features; and installation of 
wires, coaxial cables, fiber optical cables, sample 
rotator and more. Call today for details. 

Janis Research Company Inc 
2 Jewel Drive, PO Box 696 
Wilmington, MA 01887-0696 USA 
Tel.+1 978 657 8750 
Fax+1978 658 0349 
Email sales@janis.com  
Webwww.janis.com 

McLennan Servo Supplies 
We manufacture and distribute a wide range of motors, drives 
and controllers for high-precision servo and stepper motor 
positioning systems. We also supply associated equipment, 
such as gearheads, encoders and other feedback components. 
Over 15 years experience with manipulation systems for 
Monochromators, Diffractometers, Slits, Multi Pole Wigglers, 
Goniometers and Optical Benches in leading worldwide 
establishments, including: Daresbury, Rutherford Appleton, 
National Physical Laboratory, ESRFJrieste, Argonne National 
Laboratory, Berkeley, Illinois Institute ofTechnology 

McLennan Servo Supplies Ltd 
22 Doman Road,Yorktown Industrial Estate, 
Camberley, Surrey GU15 3DF 
Tel. +44 (0)8707 700 700 Fax +44 (0)8707 700 699 
Email sales@mclennan.co.uk Web www.mclennan.co.uk 

Physical Electronics 
The Ultra High Vacuum Technologies Group offers ion pumps 
and other ultrahigh vacuum (UHV) pumping products. We 
design and manufacture our own UHV products based on 
the special considerations UHV applications require. Our 
applications need stable and reliable UHV; so do yours. Ion 
pumping technologies continue to be the most dependable 
and economical methods for creating UHV environments in 
high-energy physics, instrumentation and processing 
applications. Entrust your UHV system to the UHV experts. 

Physical Electronics, UHVTechnologies Group 
6509 Flying Cloud Drive, Eden Prairie MN 55344, USA 
Toll free 800 237 3603 
Tel. +1 952 828 6100 Fax +1 952 828 6322 
Emailvacuum@phi.com 
Web www.phi.com 

Spir icon Inc 
Beam Analysis 
Spiricon manufactures instruments for spatial 
beam analysis. Light emitted from targets in the 
beam path is imaged onto CCD or pyroelectric 
cameras for analysis, viewing in 2D and 3D, width 
measurements and directional stability. Spiricon's 
camera Ultracal enables the most accurate spatial 
measurements possible.The Pyrocam III 
pyroelectric camera covers wavelength ranges 
from lOOnm to lOOO^im. 

Spiricon Inc 
2600 N. Main, Logan, UT 84341 USA 
Tel. 435 753 3729 Fax 435 753 5231 
Email sales@spiricon.com 
Web www.spiricon.com 

V A T Vacuum Valves 2004 Catalogue 
Now Available - from the World's Largest 
Supplier of Vacuum Valves 
The new VAT Vacuum Valves 2004 Catalogue is 
packed full of hundreds of products. From gate 
valves, to control valves, from angle valves to 
wafer-transfer slit valves, VAT has the valve solution 
for your process. Call or email today to request 
your free copy! 

VATVacuum Products Ltd. 
Edmund House, Rugby Road 
Leamington Spa, Warwickshire CV32 6EL, UK 
Tel. +44 1926 452753 
Fax +44 1926 452758 
Email uk@vatvalve.com 

Physics Wor ld 
Every month Physics World offers a lively mixture 
of articles on the latest breakthroughs in all areas 
of physics. In addition, timely news and analysis, 
book reviews, interviews, careers advice and 
company profiles make every issue of Physics 
World a must-read for physicists in research, 
industry and education. 

Subscription to Physics World also entitles you to 
affiliate membership of the Institute of Physics. 

Tel.+44 (0)117 929 7481 
Fax +44 (0)117 930 1178 
Email pwld@iop.org 

S U P P L I E R I N F O R M A T I O N 
• Do you want to promote your latest catalogue? 

• Have you recently upgraded your company website or do you just want to increase the traffic? 
• Have you had a new product launch that you want to continue to promote? 

if you have answered YES to one or more of these question then you should reserve your space on the Supplier Information page. 

FOR ONLY £575.00 Y O U CAN HAVE 50 W O R D S OF TEXT AND AN IMAGE O F Y O U R HOMEPAGE, LATEST CATALOGUE 

OR N E W PRODUCT ON DECEMBER'S SUPPLIER INFORMATION PAGE. 

Call Chris Thomas or Jayne Purdy on +44 (0)117 930 1031 or +44 (0)117 930 1027 to be included. 
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