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INTRODUCTION

Through the medium of its Continuing Bibliography Program, NASA regularly
publishes and distributes bibliographic summaries. Each of these bibliographies contains
a compilation that represents the results of a thorough review of the current literature on

a particular subject. The subject of each bibliography is selected on the basis of its direct

relationship to recent developments in the space program, and in response to a clearly
established interest on the part of aerospace specialists.

NASA SP-7017, titled "Planetary Atmospheres", has been published and is dis-

tributed as a part of this program. It presents a selection of annotated references to unclas-
sified reports and journal articles announced in Technical Publications Announcements

(TPA, Vol. 2), and Scientific and Technical Aerospace Reports (STAR), and in International

Aerospace Abstracts (IAA). The majority of the references pertain to studies, measurements

and discussions concerning the atmospheres of Mars, Venus and Jupiter, but a limited
number of references to the atmospheres of Mercury and Saturn are also included. The

scope of coverage was defined to permit inclusion of references to such specific topics as

the theory of planetary origins, extraterrestrial environment, planetary exploration and
spacecraft reentry, and the physical properties of the planets. Pertinent references to the

techniques of planetary observation and measurement, e.g., those involving photography,
photometry, spectroscopy, astronomy, and meteorology are also to be found in this
bibliography.

Each entry in the bibliography consists of a citation and abstract. The listing of
entries is arranged in two major groups. All report literature references appear in the first

group and are subdivided according to their date of announcement in TPA or STAR. The

second group contains published literature references subdivided according to their date of
announcement in IAA.I_dl reports and articles cited were introduced into the NASA Infor-

mation System during the period January, 1962-February, 1965JSupplements to this bib-
liography will be issued if user response is sufficient and future references accumulate to
an acceptable level.

A subject index and a personal author index are included.



AVAILABILITY OF DOCUMENTS

TPA Series (N62) and STAR Series (N63, N64, N65)

NASA documents listed are available without charge to:

1. NASA Offices, Centers, contractors, subcontractors, grantees, and consultants.

2. Other U. S. Government agencies and their contractors.

3. Libraries that maintain depositories of NASA documents for public reference.

4. Other organizations having a need for NASA documents in work related to the

aerospace program.

5. Foreign organizations that exchange publications with NASA or that maintain

depositories of NASA documents for public use.

Non-NASA documents listed are provided by NASA without charge only to NASA
Offices, Centers, contractors, subcontractors, grantees, and consultants.

Organizations and individuals not falling into one of these categories may purchase
the documents listed from either of two sales

in the abstract section:

Clearinghouse for Federal Scientific

and Technical Information (CFSTI),

Springfield, Virginia, 22151

agencies, as specifically identified

Superintendent of Documents (G PO)

U.S. Government Printing Office

Washington,D.C. 20402

Information on the availability of this publication and other reports covering

NASA scientific and technical information may be obtained by writing to:

Scientific and Technical Information Division

National Aeronautics and Space Administration
Code ATSS-AD

Washington, D.C. 20546

Collections of NASA documents are currently on file in the organizations listed on

the inside of the back cover.

IAA Series (A63, A64, A65)

All articles listed are available from the American Institute of Aeronautics and Astro-

nautics, Technical Information Service. Individual and Corporate AIAA Members in the
United States and Canada may borrow publications without charge, lnterlibrary loan

privileges are extended to the libraries of government agencies and of academic non-

profit institutions in the United States and Canada. Loan requests may be made by mail,

telephone, telegram, or in person. Additional information about lending, photocopying, and

reference service will be furnished on request. Address all inquiries to:

Technical Information Service

American Institute of Aeronautics and Astronautics, Inc.

750 Third Avenue, New York 17, New York

For further details please consult the Introductions to STAR and IAA, respectively.
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N62-10031 National Aeronautics and Space Administration. God-

dord Space Flight Center, Greenbelt, Md.

THE PROBLEM OF NITROGEN PEROXIDE IN THE AT_ OF

PLANETS.

Su-Shu Huang. Jan. 1962, 8 p. 6 refs. (NASA TN !)-1125) OTS,
$(3.50

It has been theorized that the atmospheres of Jupiter, Venus, and

Mars contain nitrogen peroxide, a mixture of NO= and N2 04. It would

seem that if the mixture does exist in these atmospheres, it could con-

tinue to exist there; but it is not known how the nitrogen peroxide came

to be there. There would appear to be two possible explanations: a

thermal process in the earJy history of the planet or a special activa-

tion mechanism operating under present conditions. But there are

arguments against both of these explanations. At the present time,

therefore, the field is completely open to discussion and doubt.

N62-I0045 Armour Research Foundation, Chicago.

LIFE IN EXTRA1ERRESTRIAL ENVIRONMENTS.

Kenneth B. Basa and Ervin J. Hawrylewicz. Feb. 1962, 29 p. 63 refs.

(Report ARF 3194-4) (ARF Project C 194; NASA Contract NASr-22)

Martian environment was simulated to study the survlva_ of ter-

restrial life. Types of organisms tested were: lkxteria, Algae, Lichen

and Bryophytes. aostridium tatcmi and E_d_richm coil clecreosed

rapidly in number, but tetanus toxin remained active during the 127-

day experiment; Bacillus subfilis increased in number; Tl_llcmxia

erici survived for two weeks; Lichen survival results were incomplete.

Of the Bryophytes tested, only one unidentified moss survived. Color

changes on Martian surface are explained partially by color changes

in surface vegetation resulting from moisture content.

N62-10119 Yerkes Observatory, Williams Bay, Wis.

UPPL_ ATMOSPHERES OF TlelE FILA_.

Joseph W. Chamberlain. 119611 27 [41 p. 24 refs. (NASA

Grant NsG 118.61) To be published in Astrophys. J. Available from

OTS: ph $3.60, mi $1.13.

Knowledge of the earlfl's upper atmosphere is obtained by ex-

periment or remote observations that permit fairly direct inMrpratation.

For the other planets, induding Mars, indirect and theoretical procedures

are necessary to construct n_dels of their atmospheres. Desluctive models

can be obtained by applying kmsic physical processes that govern the

structure of a planetary high c_ _ when o_ly the chemical

composition and temperature of the lower atmosphere and the incident

solar flux are specified. A comparison of _ earth's atmosphere with

Mars is obtained by deriving theoretically a model of the Martian

atmosphere. This comparison shows that CO in the upper atmosphere

o1 Mars serves as a thermostat and keeps the temperature at 1he escape

level (1500 kin)from exceeding 1100"K. This is cool enough for Mars

to retain atomic o._een. The r_q_e is deten._ned by CO= radia-

tion. Near the mesoponse CO: becomes dissociated and the free O

atoms form o thin layer of 0J ; this effect has no analogy on earth. The

ionosphere has considerably smaller densities of ionization than com-

parable regions in the earth's atmosphere. The E region is split into

two distinct portions, with X-rays forming the higher one (El) and

ultraviolet light ionizing 02 near the mesopause (E_). There is no

Martian analog to the terrestrial h region, and _ entire ionosphere

is depleted at night.

N62-10156 Space Sciences Lab., U. of Calif., Berkeley.

BIOCHEMICAL ACTIVITIES OF TERRESTRIAL MICROORGANISMS

IN SIMULATED PLANETARY ENVIRONMENTS.

Project # i09 Report, Set. 3, Issue 1.

1961. [44]p. refs. (NASA Grant NsG 126-61) Available

from OTS: ph $4.60, mi $ 1.52.

CONTENTS:

THE EXPERIMENTAL MICROBIOLOGY PROGRAM. Stanley Scher.

2p.

EVIDENCE FOR CYTOPLASMIC DNA IN EUGLENA GRACILIS.

Lynn Sagan and Stanely Scher. 2 p. Presented at the meeting

of the Sac. of Protozoology, Denver, Colo., Dec. 1961.

INTERSTELLAR PANSPERMIA. Carl Sagan. 6 p. Presented at the

Symposium on Extraterrestrial Biochemistry and Biology, American

Association for the Advancement of Science, Denver, Cola., Dec.

1961.

STRUCTURE OF THE LOWER ATMOSPHERE OF VENUS. Carl

Sagan. 6 p. To be published in Icarus.

MICROWAVE RADIATIVE TRANSFER IN THE ATMOSPHERE AND

CLOUDS OF VENUS. Carl Sagan and Lawrence Giver. 16 p.

27 refs. Abbreviated version presented at the Symposium on

Radio Emission and Thermal Structure of the Venus Atmosphere,

American Geophysical Union , UCLA, Dec. 27, 1961.

N62-10330 Wisconsin U., Madison,

STUDIES OF THE THREE-DIMENSIONAL STRUCTURE OF THE PLANE-

TARY BOUNDARY LAYER.

[First] Annual Report [Covering Period 1 July 1959 through 30 June

1961.]

Heinz H. Lettou, etal. Aug. 1961. viii, 1701o. refs. Supported

by U.S. Army Electronic Proving Ground, Ft. Huachuca, Ariz. (USA-

EPG Technical Program DS Project 3A99-27-005; Contract DA-36-039-

SC-80282)



N62-10404

1. GENERAL INTRODUCTION. Heinz H. Lettau. p.1-3. 2. EXPERI-

MENTAL INVESTIGATION OF THE THERMAL RESPONSE OF THE AIR-

SOIL SYSTEM TO CONTROLLED RADIATION PULSES. James H. Lienesch.

p.5-26. 3. DERIVATION OF ROUGHNESS PARAMETERS FROM WIND
PROFILE DATA ABOVE TALL VEGETATION. Ernest Kung. p. 27-35.

4, AERODYNAMIC DRAG IN TALL VEGETATION. Robert H. Burgy.

p.37-43. 5. REGIONAL AND MERIDIONAL DISTRIBUTIONS OF CON-

TINENTAL VEGETATION COVER AND AERODYNAMIC ROUGHNESS

PARAMETERS. Ernest C. Kung and Heinz H. Lettau. p.45-61, 6. A

METHOD FOR MACHINE COMPUTATION OF WIND PROFILE

PARAMETERS. Stephen M. Robinson. p.63-70. 7. INVESTIGATIONS

OF THE MODIFICATION OF WIND PROFILES BY ARTIFICIALLY CON-

TROLLED SURFACE ROUGHNESS. John E. Kutzbach. p.71-113. 8. A

GENERALIZED MATHEMATICAL MODEL OF THE MEAN-VELOCITY

DISTRIBUTION IN FULLY TURBULENT DUCT FLOW. Heinz H. Lettau.

p.115-142. 9. THEORETICAL WIND SPIRALS IN THE BOUNDARY

LAYER OF A BAROTROPIC ATMOSPHERE. Heinz H. Lettau. p.143-170.

N62-10404 Rand Corp., Santa Monica, Calif.

STUDIES OF THE PHYSICAL PROPERTIES OF THE MOON AND

PLANETS.

Quarterly Technical Progress Report (6).

Camp. by M. H. Davis. Dec. 1961. 12 p.

(RM-3022-JPL) (Contract N-33561 (NASw-6)

Company research is proceeding in the following fields: (1) Light

scattering and radiative transfer. The Chandrasekhar X and Y functions

are being computedfor optical thicknesses greater than unity in order to

provide results for dense or extensive atmospheres; a mathematical

investigation of the radiative-transfer problem has shown that certain

properties which had formerly been assumed for the X and Y functions

do not, in fact, hold. Elsasser-band models have been found that fit

laboratory measurements of the infrared-absorption spectrum of carbon

dioxide to within about 10 percent. (2) Planetary atmospheres. A

paper has been completed which summarizes variations of pressure,

temperature, ond density with altitude for the Martian otmosphere;

also, theoretical analysis of the seasonal atmospheric circulation of

Mars hos been completed. (3) Planetary experiments. An entirely dif-

ferent concept is being considered for moving the exploring instruments

about the surface of the planets in unmanned planetary explorations: it

is believed that a balloon could be used for measurements of planetary

atmospheres or for transporting suitable instruments from the Jandlng

point to other areas. (4) Lunar and planetary geology and magnetism.

Papers completed and in progress discuss the optical ellipticity and

internal structure of Mars, the age of the Earth-Moon system, and the

magnetic fields of Mars and Venus. A harmonic analysis of lunar typog-

raphy is under way.

N62-10421 Space Science Board, National Academy of Sciences,

Washington, D.C.

THE ATMOSPHERES OF MARS AND VENUS.

A report by the Ad Hoc Panel of Planetary Atmospheres.

William Kellogg (Rand Corp.) and Carl Sogan (Calif. U.). 1961.

vi, 151 p. refs.

(NAS NRC-944) (The work of Drs. Kellogg and Sagan was sup-

ported by a NASA grant.)

Available from the National Academy of Sciences/ National Research

Council, Washington 2.5, D.C., at $5.00 a copy.

APPENDIXES: 1. DIRECT PHOTOGRAPHY IN THE EXPLORATION OF

PLANETARY ATMOSPHERES. A.G. Wilson (Rand Corp.). p. 61-71. 2.

VISUAL AND PHOTOGRAPHIC OBSERVATIONS OF VENUS AND MARS.

Clyde W. Tombaugh IN. Mex. State U.). p. 72-75. 3. RAD{O FRE-

QUENCY RADIOMETRY OF THE PLANETS. Bernard K. Burke (Carnegie

institution of Wash., D. C.). p. 76-79.4. POTENTIALITIES OF RADAR FOR

THE STUDY OF PLANETARY ATMOSPHERES. Van R. Eshleman (Stanford

U.). p. 80-84. 5. OBSERVATIONS WITH SATELLITE-SUBSTITUTE VEHI-

CLES. John Strong (Johns Hopkins U.). p. 85-99.7 refs. 6. SPACECRAFT

t

¢

EXPERIMENTS ON PLANETARY ATMOSPHERES. Richard W. Davies,

A.R. Hibbs, Gory Neugebauer, and Ray L. Newburn (Jet Propulsion

Lab.). p. 100-104. 7. INTERPRETATION OF PLANETARY PROBE MEA-

SUREMENTS. Lewis D. Kaplan (Mass. Inst. of Tech.). p. 105-106. 5 refs.

8. THE GENERAL CIRCULATION OF PLANETARY ATMOSPHERES. Yale

Mintz (U. of Calif.). p. 107-146. 18 refs. 9. THE INTERPRETATION OF

ULTRAVIOLET SPECTRA OF PLANETARY ATMOSPHERES AND THE

NEAR-INFRARED CO2 BANDS OF VENUS. Joseph W. Chamberlain

(Yerkes Obs.). p. 147-151.6 refs. (NASA Grant NsG 118-61).

N62-10641 Laboratory of Astrophysics and Physical Meteorology,

Johns Hopkins U., Baltimore.

ASTRONOMICAL OBSERVATIONS USING THE ONR STRATa-LAB.

John Strong and Associates. 1961. 102 p. refs.

(Contract Nonr 248 (52); NSF Grants G-4880 and G-9262)

To make astronomical observations, high altitude ba}{oons are

used to carry observing instruments above the curtaining infrared

absorption of the earth's atmosphere. At high altitudes, infrared

absorption of the earth's atmosphere is almost completely eliminated.

The telescopes used in the high altitude balloons are free of inter-

ference from water vapor, carbon dioxide and oxygen from the earth's

atmosphere. Venus and Mars were studied to ascertain the composiffon

of their atmospheres. A photomultiplier detected the water vapor present

in Mars' atmosphere. The balloon's gondola-contained spectrometer was

used to study Venus' atmosphere. The presence of water vapor in the

atmosphere of Venus was detected but the amount present is uncertain

due to lock of knowledge of the pressure of the reflecting cloud layer

in Venus' atmosphere. (Author Abstract)

N62-10675 Jet Propulsion Lab., Calif. Inst. of Tech., Pasadena.

OBJECTIVES OF THE MARINER VENUS MICROWAVE RADIOM-

ETER EXPERIMENT.

A. H. Barrett (Moss. Inst. of Tech.), J. Copeland (Army Rocket and

Guided Missile Agency), D. E. Jones (JPL), and A. E. Lilley (Harvard

U.) Aug. 22, 1961. vii, 27 p. 32 refs.

(JPL-TR-32-156) (NASA Contract NASw-6)

At present, there are several models involving the surface, atmos-

phere (and ionosphere), and cloud conditions of the planet Venus

which attempt to account for the observed high brightness temperature

of 600 ° K in the microwave temperature region. None of these models

can be definitely accepted or rejected on the basis of presently available

data, and it is the goal of the microwave radiometer experiment

planne d for the Mariner Venus mission to determine which of the pro-

posed models most nearly approximates Venusian conditions. The disc of

the p{onet wil{ be scanned at 4 wavelengths--4, 8, 13.5 and 19 ram--to

meosure rthe temperature distribution across the planet. Measurement

accuracy is expected to be to within 2%. In addition to the study of

gross thermal characteristics of surface and atmosphere (or iono-

sphere), some information regarding the fine-scale thermal variations

will be obtained. (Author Abstract)

N62-10772 Institute of Aerophysics, U. of Toronto

THE ENTRY OF MANNED MANOEUVREABLE SPACECRAFT INTO

PLANETARY ATMOSPHERES.

8. Etkin. Oct. 1961 13120] p. (UTIA-Rev.-20; AFOSR-1963)

(UTIA-Rev.-20; AFOSR-1963) (Contract No. AF 491638)-761)

Written version of lecture given by author at Symposium on Inter-

planetary Explorations, U. of Toronto, Oct. 26--27, 1961.

(Author Abstract /
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N62-11279 Maryland U., College Pork

THE ATMOSPHERE AND HAZE OF MARS.

E. J. C)pik (Armagh Observatory). [19627. ] 15 p. 17 refs.

(NASA Grant NsG 58-60)

OTS: ph $1.60, mi $0.80.

The optical properties of the Martian atmosphere and some aspeds

9f its chemical composition are analyzed. The low reflecting power

of the Martian atmosphere and its complete opacity in the shorter wove-

lengths lead to the optical interpretation of extinction by true absorption

with little scattering. The "blue haze" is considered to be a general

absorbing veil of smoke, dark in reflection and red in transmission,whose

coefficient of transmission decreases with decreasing wavelength. The

transmission is critical in the blue wavelength, where small fluctuations

in the relative opacity may cause large variations in the marginal

visibility of Martian surface detail. The "limb darkening" of Mars is also

considered to be the result of absorption by the smoke. The blackout in

the blue-vlolet appears as the result of o general continuous trend

affecting the whole spectrum and not as an isolated phenomenon of

"blue haze". The blue clearing is explained by the variation of the over-

all concentration of the absorbing particles due to surface winds or

particle settling.

Dollfus' polarimetric estimate, corrected for self-absorption, cor-

responds to a Martian atmospheric pressure of 87 mm Hg. The photo-

chemical breakup of CO_ and the escape of O_ must lead to consider-

able concentrations of carbon monoxide in the Martian atmosphere.

Carbon dioxide must be replenished from volcanic sources. (M.P.G.)

thorough analysis, it has been concluded that the mean temperature of

the air near the Mars surface is somewhat lower than had been gener-

ally suspected, being about -25_C day and night at 1 km above the

Mars equatorial surface. (8) The published values of the surface gravity

on Mars are discussed, and words of caution are given on how they

should be used. (9) Despite the consistency of investigation results on the

surface pressure of Mars, the likelihood of systematic errors could lead to

a 50 percent error in reported values. (V.D.S.)

N62-11286 Rand Corp., Santa Monica, Calif.

STUDIES OF THE PHYSICAL PROPERTIES OF THE MOON AND

PLANETS.

Quarterly Technical Progress Report No. 5, July 1-Sept. 30, 1961.

C0mp. and ed. by M. H. Davis and S. M. Greenfield. Sept. 1961.

56 p. 14 refs.

(Memo. RM-2900-JPL) (JPL Contract N-33561; NASA Contract

NASw-6)

OTS: ph $5.60, mi $2.00.

Basic research studies on the properties of the moon and the planets

deal with: (1) possibilHy of the Martian blue haze being produced by

solar protons; (2) radiative temperature distribution in a planetary

atmosphere; (3) study of planetary atmospheres by stellar occultations;

(4) general circulation of planetary atmospheres, (5) use of a parachute

in the Mars atmosphere; (6) age of the earth-moon systems; and (7) opti-

cal elliptlclty and internal structure of Mars. (J.R.C.)

N62-11284 Rand Corp., Santa Monica, Calif.

STUDIES OF THE PHYSICAL PROPERTIES OF THE MOON AND

PLANETS.

Quarterly Technical Progress Report (3).

Camp. and ed. by M. H. Davis. Apr. 28, 1961. 97 p. refs.

(RM-2769-JPL) (JPL Contract N-33561 (NASw-6))

OTS: ph $8.60, mi $3.11.

The following basic studies are included in a summary reporting

research conducted on the properties of the moon and planets: (1) Some

of the methods of modern abstract operator theory have been applied

(Mullikin) to the theory of radiation transfer, and important simplifica-

tions have been made in the theoretical development. (2) Discrepancies

between optical and dynamical analyses of the shc_es of the earth,

moon and Mars may be accounted for by a theory proposing that phase

changes in the minerals of the rock mantle cause density variations

which possibly contribute to gravitational fields of the planets while

permitting isostatic equilibrium. (3) Owing to the greater resolution of

radlation measurements from planetary probes, infrared measurements

from the Mars capsule should make it possible to determine whether the

Sinton bands are due to gaseous absorption or to the surface's refledive

properties. The CO2 concentration in the Venus atmosphere can be

determined with precision from measurements of scattered solar radia-

tion in the ultraviolet. (4) Preliminary estimates of air densities in the

earth's exosphere have been based on the orbit of Echo I. A new method

of analysis is presented which includes the effects of radiation pressure.

(5) In evaluating the future role of surface, balloon, and satellite obser-

vatories, and planetary probes, it is shown that much would be gained

by an intensive coordinated program of observation from ground obser-

vatories, from platforms outside earth's atmosphere, and from probe

vehicles. (6) Strong evidence is presented (Kaplan) against a recently

published interpretation (Kiess, Karrer, and Kiess) that certain spectra

indicate the presence of nitrogen oxides in the Mars atmosphere. It is

shown in contradiction to this interpretation that no more than trace

amounts of nitrogen peroxide can exist on Mars or Venus. (7) A method

has been suggested by which the mean molecular weight of the gases in

the Mars atmosphere might be determined from measurements of pres-

sure and velocity made on the Mariner B capsule during its free-fall

descent. It has been speculated that the Mars atmosphere may be like

the atmosphere of Earth above the 10-kin level. Also, on the basis of a

N62-11298 Yerkes Observatory, Williams Bay, Wis.

FLUORESCENT SCATTERING IN PLANETARY ATMOSPHERES.

I. 8ASIC THEORETICAL CONSIDERATIONS.

Joseph W. Chamberlain and Yousef Sobouti. {1962} 31 i3l p.

11 refs.

(NASA Grant NsG 118-61)

OTS: ph $3.60, mi $1.28.

To be published in Astrophys. J. See N62-11299 05-28 for Part Ih

Coupling Among Transitions.

Resonance scattering, fluorescence, and pure absorption ore con-

sidered as mechanisms governing the daytime ultrDviolet spectrum of a

planet observed from above. It is assumed throughout that continuous

absorption prevents any sunlight from being reflected by the ground

(or cloud surf,ace) and that the scattered continuum is wbak compared

with scattering in spectral lines. These considerations ore appropriate

to the ultraviolet, when ozone (or some other substance) is strongly

absorbing in the high atmosphere. Such a spectrum is qualitatively dif-

ferent from a reflected Fraunhofer spectrum; this scattered light consti-

tutes a daytime airglow of emission lines. To aid interpretation of such

spectra, in terms of atomic and molecular relative abundances, several

alternative models of line formation are investigated. (Author Abstract)

N62-11299 Yerkes Observatory, Williams Bay, Wis.

FLUORESCENT SCATTERING IN PLANETARY ATMOSPHERES.

II. COUPLING AMONG TRANSITIONS.

Y0usef SoboutL 1962. 42 {3] p. 8 refs.

(NASA Grant NsG 118-61)

OTS: ph $4.60, mi $1.61.

To be published in Astrophys. J. See N62-11298 05-28 for Part I:

Basic Theoretical Considerations.

The ground energy level of an atmospheric constituent absorbs the

solar radiation in those frequeTncies which arise from this level. Re-

emission may take place to the original level (resonant transition) or

some other levels (fluorescent transitions). When more than one lower

level is populated, on upper level may become populated through any

one of several absorption transitions. Scattered radiation in one line



N62-11301

may be absorbed again and then reemitted in another line. The

radiative-transfer equation for each line must therefore involve oll

transitions capable of populating the same upper level; the intensities

of different emissions having a common upper level will be "coupled"

to one another.

The coupled transfer equations appropriate to a planetary atmos-

phere are developed and solved for diffusely reflected and transmitted

radiations. In both optically finite and semi-infinite atmospheres, the

zeroth and first iterates of the integral equations have been obtained

in terms of Chandrasekhar's X-, Y-, and H-functions. These iterates are

sufficient _or analytic solutions in the case of nearly symmetric coupling

between every pair of transitions. The problem of coupling is treated

when continuous absorption exists across the line profiles. The principle

of reciprocity is extended to the problem of coupled fluorescent scat-

tering. (Author Abstract)

N62-11301 Yerkes Observatory, Williams Bay, Wis.

THE INTERPRETATION OF ULTRAVIOLET SPECTRA OF PLANETARY

ATMOSPHERES ANO THE NEAR-INFRARED CO: BANDS OF VENUS.

Joseph W. Chamberlain. [1961?]

(NASA Grant NsG 118-61) •

OTS: ph $1.60, mi $0.80.

Since the ultraviolet spectra of the atmospheres of the various

planets, including the Earth, will probably soon be obtained from out-

side those planetary atmospheres, an attempt is made to summarize the

interpretational problems that will almost certainly arise in the ultra-

violet. To illustrate these problems, an analogy is drawn to the near-

infrared COz absorption bands of Venus which are evidently formed

in an optically thick scattering atmosphere as is the planetary atmos:

phere in some of the emissions observed. The optically thick scattering

atmosphere imposes the necessity of having good angular resolution, i.e.,

spectra taken over different parts of the planetary disk for a proper

interpretation of spectra in the ultraviolet. When an atmosphere is

optically thin, or if negligible secondary scattering occurs, it is possible

to derive absolute abundances, but in the cases where multiple scatter-

ing is important, only relative abundances can be obtained. The only

way of determining whether the Venus problem involves multiple scat-

tering, with CO2 mixed with the scattering substance, or whether it

involves a CO2 atmosphere lying above a sharp cloud deck, depends on

measurements as o function of phase angle or on measurements over the

surface of the disk with high angular resolution. To determine the

absolute abundance of the CO2 it is necessary to hove some idea of the

scattering coefficient and distribution with height of the particles pro-

ducing the continuous opacity. Without sufficient information to be able

to derive the ratio of the desired abundances, a model most appropriate

for the particular atmosphere cannot be ascertained. (J.RC.)

N62-11353 Space Sciences Lab., General Electric Co., Philadelphia

AN ANNOTATED BIBLIO_IRAPHY OF ARTICLES ON THE

ATMOSPHERES OF VENUS AND MARS.

L. Hobbs. Nov. 1961. 57 p. 103 refs.

(R61SD175) (Contract AF 04(647)-476)

N62-11375 Maryland U., College Park

THE AEOLOSPHERE AND ATMOSPHERE OF VENUS.

E(rnst) J. (_pik. [1961] 30 p. 28 refs.

(NASA Grant NsG-58-60)

Presented at the F0rty-Second Annual Meeting, Sessions on Planetary

Science, American Geophysical Union, Wash., D.C., April. 18-21, 1961.

OTS: ph $2.60, mi $1.10.

A self-consistent model of the Venus atmosphere which satisfies the

multitude of existing observational data is proposed,. Its main properties

and the line of reasoning are described as follows.

The radiative greenhouse effect cannot account for a surface tem-

perature of 570 ° K. The blanketing must be due to dust and the main

source of energy wind friction at the surface.

The term "aeolosphere" is proposed for the region between the

surface and the clouds of Venus, where wind is responsible for grinding

and raising the dust, as wetl as for the heating. Self-consistency requires

the opacity to be so high as to impose on adiabatic vertical lapse rate.

The potential temperature in the aeolosphere must be nearly constant.

Horizontal pressure gradients driving the wind are caused by eli-marie

differences near the top of the dust clouds. The dust may consist of cal-

cium and magnesium carbonates with impurities. Pressure estinCates

from CO2 bands and optical scattering point to the presence of two

distinct reflecting layers, the visible cloud level at about 0.6 atm. and

340 ° K and an upper haze level at 0.08 atm. and 234 ° K. In the visual

and near infrared the upper haze is virtually transparent, owing to

forward scattering. In the ultraviolet, and in the infrared beyond 1.4

micron it is opaque.

Vertical cross sections of the Venus atmosphere are constructed for

80, 40, and 20 percent CO2. For 80 per cent CO2 the results are some-

what more consistent, yielding a pressure of 4.3 otto. at 570 ° K at the

surface, 22 km below the visible cloud level.

Despite uncertainties in the H_O content, its amount is so smalt as to

be nowhere condensable. (Author Abstract)

N62-11446 Yerkes Observatory, Williams Bay, Wis.

THE INTERPRETATION OF ULTRAVIOLET SPECTRA OF PLANETARY

ATMOSPHERES AND THE NEAR-INFRARED CO 2 BANDS OF VENUS.

Joseph W. Chamberlain. Repr. from the Atmospheres of Mars and

Venus. Washington, Natienal Academy of Sciences--National Research

Council, 1961. Appendix 9, p. 147-151. (see N62-10421 02-28)
6 refs.

(Research Paper No. 3) (NASA Grant NsG-118-61)

/_or abstract see N62-11301 05-28.

N62-11460 Air Force Cambridge Research Labs., Geophysics

Research Directorate, Bedford, Mass.

SPACE AND PLANETARY ENVIRONMENTS.

Shea L. Valley, ed. Jan. 1962. 220 p. 288 refs.

(Air Force Surveys in Geophysics-139; AFCRL-62-270)
CONTENTS:

1. INTERPLANETARY GAS AND MAGNETIC FIELDS. Marvin

L. White and A. A. Wyller. Aug. 1961. p. 1-13. 32 refs.

2. THE TERRESTRIAL MAGNETIC FIELD. Paul Fougere.

June 1961. p. 15-31. 30 refs.

3. THE EXTERNAL TERRESTRIAL GRAVITY FIELD. Bela Szabo.

June 1961. p. 33-39. 29 refs.

4. CORPUSCULAR RADIATION IN THE VICINITY OF EARTH.

Shea L. Valley. Oct. 1961. p. 41-62. 22 refs.

5. SOLAR ELECTROMAGNETIC RADIATION. H. E. Hinter-

egger. June 1961. p. 63-90. 10 refs.

6. THE LUNAR ENVIRONMENT. John W. Salisbury. July

1961. p. 91-126. 62 refs.

7. PLANETARY ENVIRONMENTS. John W. Salisbury. July
1961. p. 127-161. 40 refs.

8. SPACE ENVIRONMENT OF THE SOLAR SYSTEM. Gordon

W. Wares. Nov. 1961. p. 163-220. 63 refs.

N62-11496 Jet Propulsion Lab., Calif. Inst. of Tech., Pasadena

OBSERVATIONS OF MARS MADE IN 1961 AT THE PIC DU MIDI

OBSERVATORY.



J. H. Focas (Athens Observatory). Jan. 30, 1962. 11 p. 5 refs.

(JPL-TR-32-151) (NASA Contract NAS7-100; JPL Contract 1-

109412/013550)

Results are presented of observations of Mars made in 1961

through the 24-in. refractor of the Pic du Midi Observatory. The follow-

ing measurements were included in the observation program: polari-

metric measurements of the proportion of polarized light coming from

various regions of the planet; photometric measurements, using photo-

graphic negatives, of the contrast between selected areas; and photo-

graphic and visual observat,ons of the upper atmosphere of Mars

(in ultraviolet and blue light) end of the fine surface markings of the

planet. (Author Abstract)

N62-11561 Rand Corp., Santo Monica, Calif.

RADIATIVE TEMPERATURE DISTRIBUTION IN A PLANETARY

ATMOSPHERE.

Neil Divine. Apr. 1962. vii, 44 p. 16 refs

(Memo. RM-2958-JPL) (JPL subcontract N-335611NAS7-1J0_

OTS: ph $4.60. m_ S1.67.

Equations ore derived Jar the time-dependent ten_e, oture di,

tribution of a planetary atmosphere above a thermally conducting

ground. The Elsasser-band model is used to describe the infrorea molec-

ular band spectra governing radiative transfer in the atmosphere.

Methods are suggested for machine handling of the resulting ,ntegro-

differential equations. (Author _,bstroctj

N62-11709 Maryland U., College Park.

ATMOSII_IERE AND SURFACE _ OF MARS ANO VENUS.

Ernst J. _ik. Repr. from Progress in the Astronautical Sciences,

S. F. Singer, ed. Amsterdam, North-Holland Publ. Co., 1962. v. 1,

p. 263-342. 95 refs.

(NASA Grant NsG-58-60)

OTS: ph $8.60, mi 53.05.

From a critical study of the available evidence, conclusions are

drawn regarding the surface properties of the two nearest planets.

Particular attention is given to controversial problems which have

been weighed with due consideration for all existing data.

N62-12688

haze is virtually transparent, owing to forward scattering. In the ultra-

violet and in the infrared beyond 1.4 microns, it is opaque. Vertical

cross sections of the Venus atmosphere ore constructed for 80, 40, and

20 percent CO 2. For 80 percent CO2, the results are somewhat more

consistent, yielding a pressure of 4.3 ate at 570°K at the surface,

22 km below the visible cloud level. Despite uncertainties in the H20

content, its amount is so small as to be nowhere condensable.

(Author Abstract)

N62-11777 National Aeronautics and Space Administration. Ames

Research Center, Moffett Field, Calif.

FREE-FUGHT MEASUREMENTS OF THE STATIC AND DYNAMIC

STABIUTY AND DRAG OF A 10 ° BLUNTED CONE AT MACH NUM-

BIERS 3.5 and 8.5.

Peter F. Intrieri. Washington, NASA, May 1962. 36 p. 11 refs.

(NASA TN D- 1299)

OTS: $1.00.

Static and dynamic stability and drag were measured in a pres-

surized ballistic range at nominal Math numbers of 3.5 and 8.5 and at a

nominal Reynolds number of 0.15 x 106. The experimental static-

stability data were found to fit a cubic pitching-moment curve. The

measured dynamic-stability resuffs were used to calculate the oscillatory

behavior of the configuration flying an example entry trajectory through

a model of the Martian atmosphere. (Author Abstract)

N62-12106 National Aeronautics and Space Administration. Ames

Research Center, Moffett Field, Calif.

MOTIONS OF A SHORT 10" BLUNTED CONE ENTERING A

MARTIAN ATMOSPHERE AT ARBITRARY ANGLES OF ATTACK AND

ARBITRARY PITCHING RATES.

Victor L. Peterson. Washington, NASA, May 1962. 41 p. 9 refs.

(NASA TN I)-1326)

OTS: 51.00

Dynamic behavior of two vehldes, one with and one without

an afterbody, was obtained from machine-calculated solutions of the

six-degree-of-freedom rlgld-body equations of motion. Experimental

static and dynamic aerodynamic characteristics were used in the

calculations. The investigation included consideration of a 10-rpm

vehicle spin rate and model atmospheres encompassing the probable

extremes for the planet. (Author Abstract)

N62-11766 Maryland U., College Park.

THE AEOLOSPtfERE AND ATMOSPHERE OF VENUS.

E. J. C)pik. Repr. from J. Geophys. Research, v. 66, No. 9, Sept.

1961. p. 2807-2819. 33 refs.

(NASA Grant NsG-58-60)

Previously published in report form, see N62-11375 05-28.

A self-consistent model of the Venus atmosphere that satisfies the

multitude of existing observational data is proposed. Its main prop-

ertles and the line of reasoning are described as follows. The radiative

greenhouse effect cannot account for a surface temperature of 570 ° K.

The blanketing must be due to dust; and the main source of energy,

wind friction at the surface. The term 'aeolosphere' is proposed for the

region between the surface and the clouds of Venus, where wind is re-

sponsible for grinding and raising the dust, as well as for the heating.

Self-conslstency requires the opacity to be so high as to impose an

adiabatic vertical lapse rate. The potential temperature in the aeolo-

sphere must be nearly constant. Horizontal pressure gradients driving

the wind are caused by climatic differences near the top of the dust

clouds. The dust may consist of calcium and magnesium carbonates

with impurities. Pressure estimates from CO 2 bands and optical scatter-

ing point to the presence,_af two _ d_stinct reflecting layers, the visible

cloud level at.,abbdt 10'.6 atm and 340 ° K, and an upper haze level at

0.08 ate and 234 °K. In the visual and near infrared, the upper

N62-12107 National Aeronautics and Space Administration. Ames

Research Center, Moffett Field, Calif.

STATIC AERODYNAMIC CHARACTERISTICS OF SHORT BLUNT

CONES WITH VARIOUS NOSE AND BASE CONE ANGLES .IT MACH

NUMBERS FROM 0.6 TO 5.5 AND ANGLES OF ATTACK TO 180".

Stuart L Treon. Washington, NASA, May 1962. 36 p. 4 refs.

(NASA TN D-1327)

OTS: 51.00.

Short blunt cones having nose haft-angles of 10 ° and 20 ° were

investigated. The model with the 10 ° nose haft-angle was tested with a

flat base and with base cones of 50 ° and 70 ° half-angle. The 20 ° nose

cone half-angle model had a 50 ° haft-angle base cone. Reynolds num-

ber ranged from 0.6 to 1.8 million based on the model maximum diam-

eter. Estimates of the aerodynamic coefficients were made by means

of a modified Newtonian theory. (Author Abstract)

N62-12688 Geophysics Corp. of America, Bedford, Mass.

PLANETARY AERONOMY h ABSORPTION AND PHOTOIONIZA-

TION COEFFICIENTS OF PROPYLENE AND BUTENE-1 IN THE

VACUUM ULTRAVIOLET.



N62-12776

J.A.R. Samson, F. F. Marmo, and K. Watanabe. Apr. 1962 18 p.
16 refs.

(NASA Contract NASw-395)

(GCA Technical Report No. 62-4-N) OTS: $1.60 ph, $0.80 mr.

The total absorption coefficient of propylene and butene-1 vapors

in the region from 1500 to 2000 A and the photoionization coefficient

in the region 1050 A to the onset of ionization were measured by

photoelectric methods. Pressures ranging from 0.04 to 0.2 mm Hg were

used for the total absorption coefficient determination_ and three pres-

sures from 0.05 to 2 mm Hg were used for the photoionization absorp-

tion coefficient determination. For propylene, the absorption spectrum
between 1500-2000 ,_ exhibited a broad band with a maximum at

1720 ._; below 1300 ,_ the absorption spectrum was essentially continu-

ous; but between 1300-1500 ,_ two probable Rydberg series were

identified along with some vibrational structure. For butene-1, the

absorption spectrum between 1500-2000 ,_ was more diffuse than that

of propylene, with a maximum at 1760 ,_; below 1300 ,_ the spectrum

was essentially continuous; and between 1300-1500 A some absorption

bands were observed which were too diffuse and unresolved to identify

any Rydberg series. Ionization potentials obtained directly for the two

vapors agreed with previously published data. (M.P.G.)

N62-12776 National Aeronautics and Space Administration.

Goddard Space Flight Center, Greenbelt, Md.

RESULTS OF EXPERIMENTS IN SPACE.

Robert Jastrow. [1961] 27 p. For presentation as the 25th

Wright Brothers Lecture, Inst. for Aeronautical Sciences, Wash., D.C.,

Dec. 18, 1961.

OTS: $2.60 ph; $1.01 inf.

This review is confined to the major lines of scientific inquiry in the

space program, which include: (1) the structure of the stars and the

galaxies: stellar evolution, nucleosynthesis, and the cosmic abundances

of the elements; (2) the origin and evolution of the solar system: the

formation of the sun, and the early histories and present structures of

the planets; and (3) solar control over the earth's atmosphere: the

causes of weather activity in the lower atmosphere and the structure

of the upper atmosphere. (M.P.G.)

N62-12797 North American Aviation, Inc., Downey, Calif.

PROCEEDINGS OF THE [ELEVENTH] LUNAR AND PLANETARY EX-

PLORATION COLLOQUIUM, BURBANK, CALIF., NOV. 28-29, 1961.

VOL. III, NO. 1.

E. M. Fallone, ed. May 15, 1962. 89 p. refs.
CONTENTS:

1. PLANETARY ATMOSPHERES. p. 1-21. refs.

2. SOLAR PHENOMENA. p. 23-49. refs.

3. THE ATMOSPHERE OF THE MOON. p. 51-68. refs.

4. PROBLEMS OF LUNAR AND PLANETARY EXPLORATION.

p. 69-79. refs.

N62-12820 Jet Propulsion Lab., Calif. Inst. of Tech., Pasadena.

RESEARCH SUMMARY NO. 36-14 FOR THE PERIOD FEB. 1, 1962

TO APRIL 1, 1962.

May 1., 1962. 160 p. refs.

(NASA Contract NAS7-100)

(JPL-RS-36-14)

Research in the fields of space sciences, space systems, guidance

and control, telecommunications, chemistry, gas dynamics, physics, engi-

neering, and propulsion is summarized. Areas of interest include

microbiology, planetary spectra analysis, trajectories, orbits, thin films,

computers, superconductors, coding (telecommunications), radio signals,

low noise amplifiers, molecular structure and synthesis, boundary layer

4

flow, shock wave structure, plasma oscillation, photon dispersions, solid

state research, plasma sources, combustion and injection, polyoxyalkyl-

enes, polymer degradation, and elastomers. (M.P.G.)

N62-13170 Space Sciences Lab., General Electric Co., Philadelphia,
Pa.

THE DENSITY STRUCTURE OF THE UPPER ATMOSPHERE OF MARS.

D. N. Vachon. May 1962. 44 p. 11 refs.

(R62SD58)

A model atmosphere has been developed for the planet Mars which

is more realistic than the presently available isothermal model at high

altitudes. Results of the parametric study conducted in the evaluation of

the effect of various layers on the upper level density structure ore

included. (Author Abstract)

N62-133S I North American Aviation, Inc., Downey, Calif.

SOME AEROTHERMODYNAMIC CONSIDERATIONS FOR MARTIAN

ENTRY AND HEAT SHIELD DESIGN.

M. G. Boobar and R. M. Foster (Aeronutronic). N.Y., Inst. of the

Aerospace Sciences [ 1962]. 12 p. 17 refs. Presented at the IAS

National Summer Meeting, Los Angeles, June 19-22, 1962.

llAS'Paper 62-1631 IAS: $0.50 members, S1.00 nonmembers.

A study has been made of some of the aerothermodynamic

considerations associated with entry into the Martian atmosphere and

the heat shield requirements for such entries. Previous investigators

have concentrated on the determination of convective heat transfer

rates. However, real gas effects, including their influence on radiant

heat transfer and the characteristics of the plasma sheath, generally

have been ignored. This investigation shows that radiation can con-

tribute significantly to the total heating at the stagnation point for

high angle, high velocity entry trajectories because of the CN which

may be formed in the shock layer. A Mollier diagram and equilibrium

concentrations of CN for an N2-CO 2 system, which typifies the re-

ported Martian atmosphere, are presented. Convective and radiant

heating rates for different entry velocities and angles are compared.

Stagnation point electron densities and collision frequency values for

the plasma sheath are also indicated. After an analysis of the effects

of uncertainties in the atmospheric properties (e.g., density gradients,

composition, etc.)on entry heating, the requirements and criteria for

the selection of a heat protection system are discussed.

(Author Abstract)

N62-13374 Jet Propulsion Lab., Calif. Inst. of Tech., Pasadena.
EFFECTS OF MARS ATMOSPHERIC UNCERTAINTIES ON ENTRY

VEHICLE DESIGN.

Joseph M. Spiegel. N.Y., Inst. of the Aerospace Sciences, 1962.

16 p. 6 refs. Presented at the IAS National Summer Meeting,

Los Angeles, Calif., June 19-22, 1962.

(IAS Paper 62-96) IAS: $0.50 members, $1.00 nonmembers.

The effects of uncertainties in the knowledge of the Martian at-

mosphere are examined in relation to the design of unmanned ballis-

tic entry vehicles. Expressions are utilized for ablation, insulation,

and structural weights as a function of vehicle and atmospheric

parameters. A range of possible model atmospheres for Mars is pre-

sented, and a specific example is given to show the variation in

payload weight with these uncertainties. (Author Abstract)

N62-13493 Missile and Space Systems Div., Douglas Aircraft Co.,

Inc., Santa Monica, Calif.

MANNED ENTRY MISSIONS TO MARS AND VENUS. Engineering

Paper No. 1223.



Robert I. Lowe and Robert L. Gervais. N.Y., American Rocket

Society, Oct. 1961. 63 p. 27 refs. American Rocket Society

Space Flight Report to the Nation, New York Coliseum, Oct. 9-1,5,
1961.

(ARS Paper 2158-61) ARS: $0.50 members, $1.00 nonmembers.

The objective is to establish the aerothermodynamic criteria of

manned entry into Mars and Venus. Since the vehicle chosen for this

analysis is not an entry vehicle per se, a system interplay between siz-

ing, configuration, and materials is pointed out for a nuclear powered

spacecraft system that must be capable of planetary entry. Environ-

mental restrictions are established and imposed throughout various

phases of the mission. The ecological and cryogenic fuel requirements

of the interplanetary transfee phase, as well as the entry phase, are

discussed. An aerothermodynamic analysis of the planetary entry

phase is also performed. Particular attention is given to the cryogenic

fuel containment problems associated with interplanetary transfer,

atmospheric braking, and planetary surface storage during surface ex-

ploration. The interplay and limitations of these criteria are then

shown to affect the total mlsssion in terms of mission requirements

and total vehicle capability. ConclusJons show that through proper

choice of flight mechanics, insulating structure, and materials, a

three man payload with its sustenance material, shielding and equip-

ment is capable of voyages to the near planets where direct entry

onto these planets is accomplished by the spacecraft itself.

(Author Abstract)

N62-13515 Rand Corp., Santa Monk:a, Calif.
VENUS: A CHAPTER FROM ISSLEIDOVANIYE FIZla4EsKIH

USLOVII NA LUNYE I PLAJNIETAJICH (INVESTIGATIONS OF THE
PHYSICAL CONDITIONS OF THE MOON AND PLANETS). KHAR-

KOV, 1952.
N. P. Barobashev. June 1962. 37 p. 23 refs. Transl. by

Douglas Scott and Dolores Mohr.

(JPL Contract N-33561(NAS7-1(30))
(Memo RM-3194-JPL) OTS: S3.60 ph, S1.31 inf.

Important observational data about Venus are summarized, par-
ticularly the brightness distTibution, albedo, color index and ind;catrix

of scattering as obtained by Schoenberg, MiJIler, Donjon, King,
Baraboshev, and others. (Author Abstract)

N62-13633 Rand Corp., Santa Monica, Calif.

STUDIES Of THE PHYSICAL PROPERTIES OF THE MOON AND

PLANETS. Quarterly Technical Progress Report (4).

June 30, 1961. 91 p. 24 refs.

(JPL Contract N-33561(NASw-6))

(RM-2817-JPL) OTS: $8.60 ph, $2.93 mr.

The report contains factual and conjectural data of the physical

properties of the moon and the planets. Included in the report are studies

pertaining to a survey of the Moon's magnetic field, acceleration of

plasma part;ties, the Martian atmosphere, the gravity field and interno_

structure of Mars, a suggestion for determination of wind vectors on

Mars_ a parametric comparison of model atmospheres of the Forth and

Mars, and a survey of observational methods for observing planetary

atmospheres. (P.F.E)

N62-13791 High Altitude Observatory, Boulder, Colo.

THE DIRECTOR'S REPORT, 1 JULY THROUGH 31 DECEMBER
1961.

John W. Firor. [1962] 18 p. 23 refs.

N62-15035

Activities have included the following: solar eclipse expedition

to New Guinea; IGY solar maps; chromospheric research; coronal

research; studies of the planet Jupiter; studies of the Earth's

atmosphere; and astrogeophysics. (J.R.C.)

N62-14059 Rand Corp., Santa Monica, Calif.

THE ENERGY BUDGET AND ATMOSPHERIC CIRCULATION ON

A SYNCHRONOUSLY ROTATING PLANET

Yale Mintz (UCLA). July 1962. 10 p. 7 refs. Submitted as a
Letter to the Editor to Icarus.

(JPL Subcontract N-33561(NAS7-100))

IMemo RM-3243-JPL) OTS:_$1.10 ph, $0.80 mr.

The wind speed is derived for a two-layer-model atmosphere on

a planet that keeps the same face toward the sun. Some implications

for Venus are shown, (Author Abstract)

N62-1471S Institute of Aerophysics, U. of Toronto (Canada).

STAIgLITY OF RIGHT PATHS OF LIFTING VEHICLES DUllING
ENTRY INTO FI.AINgETARY ATMOSlqfrdIIES.

J. H. Fine. July 1961. 54 p. 10 refs.
(UTIA-TN-48; AFOSR-1488)

Small pitching oscillations in a manned lifting vehicle about its
trim angle of attack were analyzed for their ability to deflect

vehicle from its trim trajectory. Several planetary atmospheres along

with both circular and hyperbolic velocities were considered. The

results of this investigation were conclusive. Except for those cases

when the static margin of the vehicle was so small as to be imprac-

tical, i.e. less than 10-3 , the pitching oscillations were unable to cause
an appreciable deviation from the reference path. (Author Abstract)

N62-15035 Armour Research Foundation, Chicago, III.

RADIATIVE ENERGY TRANSFER ON ENTRY INTO MARS AND

VENUS. Quarterly Report No. I.

William O. Davies. Mar. 1, 1962. 46 p. 17 refs.
_NASA Contract NASr-65(01))

(ARF-1200-1) OTS: $4.60 ph, $1.58 mr.

The experimental program for the determination of radiative

energy transfer to probes traveling at high speed in the Martian and

Venusian atmospheres has been initiated with observations of hot
carbon dioxide infrared emission. A plane shock wave was passed

through mixtures of carbon dioxide and argon to heat and compress

the test gas to the desired temperature and pressure. The argon

served as a heat bath and permitted variations of CO3 partial pres-

sures for constant total gas pressure. Emission was monitored with an
InSb rapid response detector and displayed on an oscilloscope. Abso-

lute intensities were obtained by a comparison of the emission signals

of a known volume of hot gas with those from a known area of a
globar lamp. The emissivity of the globar was obtained from the

literature and the temperature was measured pyrometrically. The
emission intensity for CO2 at a temperature of 2000 ° K and a total

gas pressure of one atmosphere was determined for optical densities

from 0.04 atm-cm to 4.00 atm-cm and wavelengths from 4.40, to

5.00,. The maximum intensities, obtained for the highest optical
densities at the shorlest wavelengths, were approximately 10-'

watts/cm 3 -ster-p.. Although the data were obtained for a passband
of .046/1, it was experimentally shown that the intensity per unit

wavelength is independent of the passband from 0.02_ to 0.08_.

(Author Abstract)



N62-15036

N62-15036 Armour Research Foundation, Chicago, III.

RADIATIVE ENERGY TRANSFER ON ENTRY INTO MARS AND

VENUS. Quarterly Report No. 2.
William O. Davies. June 1962. 82 p. 23 refs.

(NASA Contract NASr-65(01))
(ARF- 1200-2) OTS: $8.10 ph, $2.66 mr.

The results of research for the determination of radiative heating

of probes to Mars and Venus, and the determination of composition

of these planet's atmospheres is reported. A shock tube is used to
heat and compress the test gas. Emission is monitored with an InSb

detector and displayed on on oscilloscope. Intensities are obtained
by comparing the hot gas signals with the emission signal from a

globar. The emission from CO2 at temperatures of 1500 ° K to

3000 ° K and a total pressure of one atm has been measured for

wavelengths from 4.40p to 5.30p and optical densities up to 4.0

atm-cm. The intensities for an optical density of 2 atm-cm at a
wavelength of 4.40p are 0.14, 0.20, 0.35 and 0.46 wotts/cm 3-ster-p

at temperatures of 1500 ° K, 2000 ° K, 2500 ° K and 3000 ° K, respec-

tively. The intensities are reduced to less than 10 percent of these
values at a wavelength of 5.0p. A comparison of measured emissiv-

ities with those calculated from strong and weak line approximations

show better agreement with the weak line theory. (Author Abstract)

N62-15054 National Aeronautics and Space Administration. Lewis
Research Center, Cleveland, Ohio.

THREE-DIMENSIONAL TRAJECTORY ANALYSIS FOR ROUND-

TRIP MISSIONS TO VENUS.

Charles L. Zola and Gerald Knip, Jr. Washington, NASA, Aug.

1962. 106 p. 6 refs.

(NASA TN D-1319) OTS: $2.50.

For orbit-to-orbit round-trip missions to Venus, the dependence

of mission velocity-increment requirements on mission time, wait time,

atmospheric braking, and synodic period of departure was investi-

gated. The analysis is characterized by noncoplanar, elliptical plane-
tary orbits, successive two-body approximations, and impulsive

velocity increments. Round trips from 100 to 780 days and wait

times from 40 to 510 days were studied for departure dates in 1979

and 1980. (Author Abstract)

N62-15143 Space Sciences Lab., General Electric Co., Philadel-

phia, Pa.

MOLECULAR OPTICAL THICKNESS OF THE ATMOSPHERES OF

MARS AND VENUS.

K. L. Coulson and M. Lotman. July 1962. 60 p. 17 refs.

(R62SD71 )
The volume-scatterlng coefficient and optical thickness for

molecular scattering of sunlight in several different models of the

atmospheres of Mars and Venus are presented. The computations are

based on Rayleigh's well-known scattering law. Data are given for
eight different wavelengths from 2500A to 10,000A, as a function of

altitude above the planetary surface. Fractional transmission of

direct solar radiation is then computed for selected cases. Compari-
son of results with similar data for Earth's atmosphere shows that

light-scattering techniques are applicable up to higher altitudes in

the atmospheres of both Mars and Venus than in Earth's atmosphere.
Under the assumption that a normal optical thickness of 0.001 repre-

sents a lower limit for practical application, it is found that light.

scattering techniques can yield useful results up to altitudes of 90 km
to 100 km on both Mars and Venus. The corresponding altitude for

Earth's atmosphere is lessthan 60 kin. (Author Abstract)

N62-15183 Committee on Space Research (COSPAR), The Hague

(Netherlands).

HIGH ATMOSPHERE AND OUTER SPACE. 1. ROCKET INVESTI-

GATIONS. National Report of the USSR Academy of Sciences

on the Investigations of Outer Space Carried Out in the Soviet
Union in 1961.

A. A. Blagonravov (Acad. of Sci., USSR). [1962] 14 p. Presented

at Third International Space Science Symposium and Fifth COSPAR

Plenary Meeting, Washington, Apr. 30 to May 9, 1962. Meeting
cosponsored by NASA.

Soviet accomplishments in outer space for 1961 are reviewed.

The review includes the following: Atmosphere and outer space

rocket investigations; the Venus probe; the first manned flights into

space; satellite optical tracking; and plans for future scientific

investigations. (J.R.C.)

'N62-15229 Committee on Space Research (COSPAR), The Hague

(Netherlands).

NEW DETAILS IN THE INFRARED SPECTRUM OF VENUS (1-25p)

V. I. Moroz. [1962] 4 p. Presented at Third International Space

Science Symposium and Fifth COSPAR Plenary Meeting, Washington,

Apr. 30 to May 9, 1962. Meeting cosponsored by NASA.

Some new details in the infrared spectrum of Venus ore detected.
Upper boundaries of N20, CO and CH, equivalent paths are esti-

mated. Some remarks are given on the nature of the cloud layer and

absorption in the 9 to 13p region. " (Author Abstract)

N62-15231 Committee on Space Research (COSPAR), The Hague

(Netherlands).

MODEL OF VENUS AND MARS IONOSPHERES.

A. D. Danilov (USSR). [19621 17 p. 20 refs. Presented at

Third International Space Science Symposium and Fifth COSPAR

Plenary Meeting, Washington, Apr. 30 to May 9, 1962. Meeting

cosponsored by NASA.
Models of the Venus and Mars ionospheres were constructed,

based on an analysis of photochemical reactions of the Earth's atmos-
phere. The Venus ionosphere was adopted to be composed mainly of

carbon dioxide; and the Mars ionosphere, of molecular nitrogen.

The CO_, CO +, and O + ions are found in the Venus ionosphere, with
maximum electron concentration of the order of 10_ electrons/cm 3
situated at an altitude of about 100 kin. The N_ and N + ions are

found in the Mars ionosphere, with maximum electron concentration
of the order of 10 s electrons/cm 3 at an altitude of about 300 kin.

(Author Abstract)

N62-15240 Committee on Space Research (COSPAR), The Hague

(Netherlands).

ALBEDO RADIATION FROM THE MOON AND THE PLANETS.

Satio Hayakawa (Nagoya U.). [1962] 9 p. 9 refs. Presented at
Third International Space Science Symposium and Fifth COSPAR

Plenary Meeting, Washington, Apr. 30 to May 9, 1962. Meeting

cosponsored by NASA.
A study is made of the albedo radiation from the moon and

the planets. Because of the shadow effect of a planet or the moon,

the albedo radiation may be stronger than the primary radiation,
if one observes a flux of radiation near the planet with a unidirec-

tional detector. Moreover, a substantial part of the albedo radiation

consists of those components that are very weak in the primary
radiation and are of lower energies than the primary component.

The investigation is restricted to qualitative considerations, since

quantitative evaluation of the intensities of olbedo radiations will
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have to be made after one sees whether the observations of interest

are feasible or nat. A semiempirical method is used which is based on

observations of cosmic rays in the earth's atmosphere and radio-
activities in meteorites. Among various _ of cosmic rays

the N-mmpanem_ most,npamU_e for _e pmduc_onOf a"=_o
radiation due to nuclear coilisiorm. The evaporation process gives

pmtom,noutrom,and a_dmparticles.The disintegrationOfa light
nucleus results, in most cases, in the breakup into protons, neutrons,

andofpho pa_des withneo_ eq_ _ Gammarayso_
ated withtheevaparat_ proanscn mos_yof low em_rgies,their
enecgy spectrum having an exponential shape. The angular distribu-

tion Of secondary particles may be isotrol_. These approximatlam,

using the semiempiricof method, b_g about an error of o factor of
two or so in the intensity of olbedo radiations but have on advantage

in getting rid of complicated calculations. (J.R.C.)

N62-15332 Committee on Space Research (COSPAR), The Hague

(Netherlands).

EXPLORATION CIRCUMPLANL_rAIRE DES ATMOSPHI_RES.

[CIRCUMPLANETARY EXPLORATION OF ATMOSPNERES].
F. Link (Acad. Sci., Prague). [1962]. 7 p. 4 refs. in French.

Presented at Third International Space Science Symposium and Fifth
COSPAR Plenary Meeting, Washington, Apr. 30 to May 9, 1962.

Meeting cosponsored by NASA.

Photometry from a spacecraft, during occultation of stars by a

planet will permit the gathering of planetary atmospheric data when

a spacecraft makes a close pass or flyby of a planet. It is not neces-
sary for the craft to touch the planet or even penetrate the dense

regions of the planetary atmosphere. Two examples are given for the

atmospheres of Venus and Mars. (Author Abstract trans, by P.F.E.)

N62-15346 Committee on Atmospheric Sciences, National Acad-

emy of Sciences, National Research Council, Washington, D.C.

THE ATMOSPHERIC SCIENCES, 1961-1971.

1962. 262 p. refs. A Report to the Special Assistant to the
President for Science and Technology.

(NAS-NRC/Pub-946)
CONTENTS:

Vol. I. GOALS AND PLANS. Sverre Petterssen (Chicago U.)

and Marshall V. Jamison (Rand Corp.). 101 p. refs.
Vol. II. SUMMARIES OF PLANNING CONFERENCES. Sverre

Petterssen (Chicago U.) and Marshall V. Jamison (Rand

Corp.). 125 p.
Vol. III. GOALS AND PLANS FOR AERONOMY. C. Gordon

Little (National Bur. of Standards). 36 p.

N62-15738 Kyoto U. Inst. of Astrophysics (Japan).

THE GREAT YELLOW CLOUD AND THE ATMOSPHERE OF MARS.

REPORT OF VISUAL OBSERVATIONS DURING THE 1956 OPPO-
SITION.

S. Miyamoto. 1957. 43 p. 17 refs.

(Kyoto U. Inst. of Astrophys. and Kwason Obs. Contrib. no. 71,

p. 239-281)

The surface markings during the 1956 opposition before the

appearance of the great yellow cloud are described. Emergence of

the cloud, its development and its disappearance have been

described. The motion of the cloud is assumed geostrophic, and the
pressure distribution in the southern summer is derived. The south

N62-15745

polar region was occupied with the anticyclone. The thermal equator
was the belt of anticyclone. The centers of anticyclone were located

over Syrtis Major, Mare Cimmerlum and Margarltifer Sinus, and

inter-anticyclone areas between them: Soils Locus Mare Sirenum and

Sinus Sobaeus Mare Serpentis. The belt of temperature zone is identi-

fied with the cyclonic zone, and the pressure difference between anti-

cyclone and cyclone is estimated from the wind velocity as about

2 rob. The great yellow cloud turned round the south pole along the

temperate zone in the westward direction within 16 days. This sug-
gests that the wind in the lower Martian atmosphere is dominated

by the eastorlies contrary to the case of our globe. A brief comparison
is given of Mars and our planet. A characteristic feature of t_e

Martian atmosphere is the smallness of its water vapor content. Under

normal conditions, the water vapor is insufficient to warm up the air

by the absorption of long wave radiations. The emergence of the
great yellow cloud is attributed to the rapid increase of water vapor

supplied through the channel of Hellespontus from the south polar cop

at the time of spring thawing. The increase of water vapor might

have warmed up the air over the hottest region, Mare Serpenfis-

Noachis, and it subsequently gave rise to strong vertical convection
and cloud formation. A list of observational data and drawings is

included. (Author Abstract)

N62-15739 Kyato U. Inst. of Astrophysics (Japan).

REPORT OF MARS OBSERVATIONS DURING THE 1958
OPPOSITION.

S. Miyamoto and M. Matsui. J1958] 25 p. 2 refs.

(Kyoto U. Inst. of Astrophys. and Kwasan Obs. Contrib. no. 87,

p. 191-215).

General description of the surface markings and cloud obser-

vations during the 1958 opposition were given. The pattern of gen-

eral circulation of the Martian atmosphere in the equinoctial season
was derived from these data, and compared with those obtained in
1956 for southern summer and with our terrestrial case. It was found

close to our atmosphere and considerably different from the 1956

pattern, as was expected theoretically. (Author Abstract)

N62-15740 Kyato U. Inst. of Astrophysics (Japan).

ON THE GENERAL CIRCULATION OF THE MARTIAN ATMOS-
PHERE.

S. Miyamoto. 119601 7 p. 6refs.

(Kyoto U. Inst. of Astrophys. and Kwason Obs. Contrib. no. 88,
p. 216-222)

General circulation in the Martian atmosphere is studied from
the viewpoint of heat balance at each latitude. Theoretical insolation

combined with the observed long wave radiation suggests that polar

and middle latitudes have energy surplus, and the opposite hemi-

sphere the deficit in the solstitial seasons, while the equatorial belt

hasenergy surplus and bath polar regions a deficit in the equinoctial

seasons. This means that the lateral mixing is taking place between

two poles in the solstitial seasons, and between the equatorial belt
and poles in the equinoctial seasons. Such a circulatory pattern was

discussedin relation to the observed migration of moisture from pole

to pole, and to the predominance of easterlies over middle latitude
in southern summer deduced from the drift of the great yellow cloud

in 1958. (Author Abstract)

N62-15745 Kyoto U. Inst. of Astrophysics (Japan).

METEOROLOGICAL OBSERVATIONS OF MARS DURING THE
1960-61 OPPOSITION.
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N62-1 5892

S. Miyamatoand Y. Nakai. J1961] 67 p. 9 refs.

(Kyoto U. Inst. of Astrophys. and Kwosan Obs. Contrib. no. 105,

p. 84-151)

Meteorological phenomena of Martian atmosphere during the
1960-61 opposition secured by the visual and photographic observa-

tions at the Kwasan observatory are described. First two sections

are concerned with the general appearance of the surface markings

in this opposition. Three dark belts--namely, through Nodus Laoco-
antis-Sinus Garner, Nilokeras and Lunae Lacus, and Cerberus and

Propontis--connecting the northern and southern hemisphere were

remarkably developed.
The remaining parts are concerned with the records and inter-

pretations of the meteorological phenomena. On the blue filtered

photographs, it was noticed that both polar regions were almost

always covered with white haze, and that a faint white belt of haze
extended along the equator. The Martian atmosphere was very

cloudy in this season of the year. White clouds were observed almost

every night. A yellow cloud of considerable dimension emerged in
the Neith and Casius area and drifted eastward. The retreat of the

north polar cap has been traced. Evening and morning hazes and a

rapid change of the atmospheric transparency were often observed.

A peculiar behavior of the stratum of white clouds over Dioscuria

and Cydonia and a semipermanent low over Niliacus Locus suggest
the existence of mountain ranges along Dioscuria and Cydonia. Also

the afternoon brightening of white clouds hanging over Hellos sug-

gests that this desert may be a high land. (Author Abstract)

N62-15892 Armour Research Foundation, Chicago, III.

UFE IN EXTRATERRESTRIAL ENVIRONMENTS. Quarterly Status

Report No. 6, May 15 to August 15, 1962.
Charles A. Hagen and Ervin J. Hawrylewicz. [1962] 14 p. 4 refs.

(NASA Contract NASr-22; ARF Proj. C-194)

(ARF-3194-6) OTS: $1.60 ph, $0.80 mf.
The survival of a strain of Bacillus under simulated Martian

environment is studied. Experiments run with the strain of B. subtilis

var globigii indicate that this strain can survive the simulated Martian
environment. • (R.C.M.)

N62-15914 Geophysics Corp. of America, Bedford, Mass.

PLANETARY ATMOSPHERE STUDIES h THEORETICAL CONSIDER-

ATIONS OF ATOMIC AND MOLECULAR PROCESSES.

A. Dalgarno and A. M. Arthurs (Queen's U.). Dec. 1961. 85 p.
56 refs.

(NASA Contract NASw-124)

(GCA-TR-61-12-N) OTS: $8.10 ph, $2.75 mr.

A theoretical treatment is presented for the scattering of par-

ticles by molecules, particularly for the diffusion and mobility of ions

in molecular gases. It was found necessary to rigorously establish a
familiar empirical rule, known as Blanc's law, which refers to the

mobility and diffusion of a positive ion in a multicomponent gas. A

theory is formulated to explain the spin-change that gives rise to

important cooling mechanisms. This theory has been tested by appli-

cation to the collision of two hydrogen atoms. With minor modifica-

tions, the theory can be extended to the collision of two oxygen
atoms; so far, the interaction potentials have been tabulated that

correspond to the eighteen different possible molecular states formed

by the approach of two oxygen atoms. Finally, a preliminary study

has been carried out on the subject of collision frequencies in atmos-

pheres in an attempt to remove the obscurities normally surrounding

the concept. (J.R.C.)

N62-15915 Geophysics Corp. of America, Bedford, Mass.

PLANETARY ATMOSPHERE STUDIES Ih A MICROWAVE

POWERED HYDROGEN LAMP FOR VACUUM ULTRAVIOLET
PHOTOCHEMISTRY.

P. Warneck. Dec. 1961. 26 p. 15 refs.

(NASA Contract NASw-124; Contract AF 40(600)-906)

(GCA-TR-61-13-N) OTS: $2.60 ph, $0.98 mf.
An intense hydrogen light source for use in photochemistry is

described, which yields intensities of up to 10 _6 quanta/see in the

1100-1850,_ spectral region. Intensity measurements were made em-

ploying the photochemical formation of ozone in a flow of oxygen

and the photoelectric volume effect in a nickel cathode. The intensity

distribution was obtained mainly from spectrometric work. Typical
observed intensities were 3 x 10 's quanta/see in the 1400 to 1650 _,

region and 3 x 10 '5 quanta/sec for Lyman-alpha at 1216 ,_,. Under

the influence of the discharge the transmittance of LiF windows

gradually decreases; however, the percentage decrease is a well-

reproducible function of time. (Author Abstract)

N62-15916 Geophysics Corp. of America, Bedford, Mass.

PLANETARY ATMOSPHERE STUDIES II1: SUMMARY REPORT;
EXPERIMENTAL RESULTS OF VACUUM ULTRAVIOLET SPECTROS-

COPY.

J. A. R. Samson. Dec. 1961. 134 p. 77 refs.

(NASA Contract NASw-124)

(GCA-TR-61-15-N) OTS: $10.50 ph, $4.22 mr.

A critical analysis of the absorption and photoionization cross

section data is given for 02, N2, and 502. The need for data below
1000 ,_ is discussed, especially data obtained with higher spectral

resolution. The instrumentation necessary (e.g., light sources and

detectors) to extend the wavelength coverage below 1000 ,_ is out-

lined and preliminary results of light source spectra down to 500 ,_

are given. Finally, the photoionization yields of twenty-seven gases

and vapors are tabulated, including the most recently revised data

on nitric oxide. These gases and vapors are nitric oxide, propylene,

butene-1, acetylene, methyl acetylene, ethyl acetylene, ethylene oxide,

acetone, 1,3-butadiene, mesitylene, bromobutane, benzene, toluene,
methyl iodide, ethyl chloride, ethyl bromide, ethyl iodide, propyl

bromide, methyl formate, ethyl formate, ammonia, carbon disulfide,

furan, benzenethiol, o-xylene, m-xylene, and p-xylene.

(Author Abstract)

N62-15917 Geophysics Corp. of America, Bedford, Mass.

PLANETARY ATMOSPHERE STUDIES IV: PHOTOCHEMISTRY
OF CARBON-OXYGEN SYSTEMS.

P. Warneck. Dec. 1961. 58 p. 45 refs.

(NASA Contract NASw-124)

(GCA-TR-61-16-N) OTS: $5.60 ph, $1.94 mr.

Photochemical processes occurring in planetary atmopsheres

under the influence of solar radiation depend greatly upon the rela-

tive abundance of atmospheric constituents. While in the Earth's

atmosphere oxygen is the major dlssociable component, this role is

assumed'by carbon dioxide in the atmospheres of Mars and Venus.
Accordingly, a complicated pattern of photochemical reactions is

expected in this case, involving the various oxides of carbon, and
also oxygen and ozone. The results of a number of experiments con-

cern the pressure and temperature dependence of the CO quantum
yield in the ultraviolet photodecomposition of CO2 ; the pressure de-

pendence of ozone formation in the photolysis of oxygen and carbon

dioxide, respectively; the corresponding absolute ozone quantum

yields; and finally, the measurement of absorption coefficients of
carbon monoxide at the wavelengths 1216 A, 1236 A, and 1470 A.

(Author Abstract)

N62-15918 Geophysics Corp. of America, Bedford, Mass.

PLANETARY ATMOSPHERE STUDIES V: PHOTOCHEMISTRY OF
SULFUR-OXYGEN SYSTEMS.

10
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J. Sullivan, P. Warneck, and F. F. Marmo. Dec. 1961. 64 p.
39 refs.

(NASA Contract NASw- 124)

(GCA-TR-61-17-N) OTS: $6.60ph, $2.12 mr.

To investigate the photodecomposition of pure SO2 in the quartz

ultraviolet spectral region, it was necessary to obtain data on the SO2

absorption coefficients in the wavelength region 1800 to 3200 ,/_,and

to develop a new method of wet chemical soffate analysis. The SO2

absorption spectrum was found to exhibit a dissociation continuum

(overlapped by bonds) below a wavelength of 2280 A, yielding a new

upper limit value for the SO2 dissociation energy of 5.43 ev, corre-

sponcling to 125.3 kcal. In the spectral region above this wavelength,

the SO2 absorption spectrum is predominantly discrete. The only

gaseous product found in the photolysis experiments was SO_. The

production of SO3 was studied qualitatively in a dosed static system

at reduced pressures, and more quantitatively in a flow system at
atmospheric pressure. The 2537 A mercury line could be isolated

from the rest of the spectrum by employing a Baird interference filter

in combination with a Coming 7-54 filter. The results of these investi-

gations indicated that the photochemical action of the 2537 ,_ mer-

cury line is almost negligible when compared to that of the groups of

lines around 3100 A and 1850 A. The SO3 quantum yield for the
2537 A alone was found to be about 0.01, whereas that for the

3100 A and 1800/_ regions combined was found to be close to unity.

These results can be interpreted in terms of a specific reaction mech-

anism which invokes dissociation and excitation of SO2 as primary

steps. (Author Abstract)

N62-16000 Geophysics Corp. of America, Bedford, Mass.

PLANETARY ATMOSPHERE STUDIES VIII: LABORATORY AND

THEORETICAL STUDIES IN THE VACUUM ULTRAVIOLET FOR

THE INVESTIGATION Of CHEMICAL PHYSICS Of PLANETARY

ATMOSPHERES. Final Report.

F. F. Marina. Dec. 1961. 217 p. refs.

(NASA Contract NASw- 124)

(GCA-TR-61-20-N) OTS: $14.50 ph, $6.71 mr.
CONTENTS:

PART I: SUMMARIES OF WORK ACCOMPLISHED UNDER

CONTRACT NO. NASw-124 AND PREVIOUSLY PUB-

LISHED AS GCA TECHNICAL REPORTS.

A. PLANETARY ATMOSPHERE STUDIES I: THEORETI-

CAL CONSIDERATIONS OF ATOMIC AND MOLEC-

ULAR PROCESSES. (GCA TR No. 61-12-N)

A[texander] Dalgorno. p. 1-5. Extract only; for
abstract see N62-15914 15-12.

B. PLANETARY ATMOSPHERE STUDIES Ih A MICRO-

WAVE POWERED HYDROGEN LAMP FOR VACUUM

ULTRAVIOLET PHOTOCHEMISTRY. (GCA TR No.

61-13-N) P. Wameck. p. 1-16. 1 ref. To be

published in Appl. Optics. Extract only; for ab-
stract see N62-15915 15-12.

C. PLANETARY ATMOSPHERE STUDIES II1: SUM-

MARY REPORT: EXPERIMENTAL RESULTS OF

VACUUM ULTRAVIOLET SPECTROSCOPY. (GCA

TR No. 61-15-N) J. A. R. Samson. p. 1-10.
Extract only; for abstract see N62-15916 15-28.

D. PLANETARY ATMOSPHERE STUDIES IV: PHOTO-

CHEMISTRY OF CARBON-OXYGEN SYSTEMS.

(GCATR 61-16-N) P. Warneck. p. 1-20. 7 refs.
Extract only; for abstract see N62-15917 15-28.

E. PLANETARY ATMOSPHERE STUDIES V: PHOTO-

CHEMISTRY OF SULFUR-OXYGEN SYSTEMS.

(GCA TR 61-17-N) J. Sullivan, P. Warneck, and

F. F. Marmo. p. 1-21. 5 refs. Extract only; for
abstract see N62-15918 15-28.

F. PLANETARY ATMOSPHERE STUDIES VI: ELECTRON

PRODUCTION IN THE E AND F REGIONS. (GCA

N62-16023

TR 60-3-N) K. Watanabe. p. 1-23. 24 refs.
To be published in J. Geophys. Research. Extract

only.
G. PLANETARY ATMOSPHERE STUDIES VII: PHOTO-

IONIZATION OF ATOMIC OXYGEN AND NITRO-

GEN. (GCA TR 60-5-N) A[lexander} Dalgarno.

p. 1-10. 9 refs. Extract only.
PART I1: SUMMARIES OF WORK ACCOMPLISHED UNDER

CONTRACT NO. NASw-124 BUT NOT PREVIOUSLY
PUBLISHED AS GCA TECHNICAL REPORTS.

A. ABSORPTION AND IONIZATION COEFFICIENTS

OF BENZENE AND TOLUENE IN THE VACUUM

ULTRAVIOLET. D. Golomb, F. F. Marina, and

K. Watanabe. p. 1-17. 15 refs. (See N62-
16001 1&28)

B. LUNAR SURFACE STUDIES BY ULTRAVIOLET TECH-

NIQUES. F.F. Marina and J. Sullivan. p. 1-22.

7 refs. (See N62-16002 16-28)
C. ABSORPTION AND IONIZATION COEFFICIENTS

OF SULFUR DIOXIDE IN THE VACUUM ULTRA-

VIOLET. D. Golomb, K. Watanabe, and F. F.

Marmo. p. 1-12. 8 refs. (See N62-16003
16-28)

D. BRIEF NOTE ON THE DISCOVERY OF THE UN-
STABLE ELECTRONIC _E-STATE FOR NO. F.F.

Marmo. p. 1-13. 10 refs. (See N62-16004

16-28)
E. PHOTOCHEMICAL PROCESSES IN THE ATMOS-

PHERE OF MARS. F.F. Marmo and P. Warneck.

p. 1-41. 20 refs. (See N62-16005 16-28)

N62-16005 Geophysics Corp. of America, Bedford, Mass.

PHOTOCHEMICAL PROCESSES IN THE ATMOSIPHEfIE OF MARS.

F. F._Marmo and P. Warneck. In its Planetary Atmosphere Studies

VIII .... Final Report. Dec. 1961. 41 p. 20 rofs. (See N62-
16000 16-28)

(NASA Contract NASw- 124)

The atmosphere of Mars is analyzed by the adoption of a

greatly simplified model atmosphere for the investigation of the at-
mospheric absorption of solar radiation and photochemical effects. This

treatment can lead to the formulation of a number of specific problems of

which a solution is required for further studies. The height of the 90% ab-
sorption level is presented for the spectral region 1100 to 3000 A of an

atmospheric model composed of nitrogen and carbon dioxide. Particle

density distributions for CO2, O_, O3, and O are given for both two-

and three-body photochemical mechanisms. A summation of the par-
ticle densities for the three-body mechanism reveals that the total

count of photochemically produced molecular oxygen is 1 cm NTP,

whilethe total amount of ozone present is about 2 x 10 -s cm NTP.
At an altitude of 150 km, 100% of the CO2 was dissociated in the

three-body system while only 40% dissociation occurred in the two-

body system. (R.C.M.)

N62-16023 Laboratory of Astrophysics and Physical Meteorology,
Johns Hopkins U., Baltimore, Md.

INFRARED SPECTROSCOPY AND INFRARED PROPERTIES Of

ATMOSPHERIC GASES. Final Report, Feb. 1, 1951-June 30,
1961.

John Strong. May 1962. 31 p. 101 refs.
(Contract Nonr-248(01 ))

Advances in infrared spectroscopic instrumentation; instrumenta-

tion in the fields of astrophysics and physical meteorology; and the

study of infrared properties of atmospheric gases, made with the

developed instrumentation, are epitomized. The infrared properties

include measurements of the infrared absorption by components of

11



N62-16253

the atmosphere at various pressures in a 600-foot optical-path

absorption eel); and the determination of infrared line widths and
line strengths, using a large infrared spectrometer. (Author Abstract)

N62-16253 Missile and Space Systems Div., Douglas Aircraft Co.,

Inc., Santa Monica, Calif.

PHYSICAL PROPERTIES OF THE PLANET VENUS.

D.C. Evans, camp. July 1962. 66p. 93 refs.

(SM-41506)

The purpose of this report is to present o compilation of the

orbital and physical properties of the planet Venus, for use as

engineering design criteria. The main topics discussed are the orbital

elements, mass, radius, gravity, density, rotation, atmospheric

composition, atmospheric structure, atmospheric circulation, solar
constant, albedo, color, temperature distribution, eledromagnetic

and particle fields, clouds, water, and the possible surface conditions

on Venus. The latest information available in published journals was

reviewed for evaluation of these physical properties. The information
presented in this report is a compilation of existing data, and is not

a presentation of new theories or new experimental data.
(Author Abstract)

N62-16300 National Aeronautics and Space Administration. Lewis
Research Center, Cleveland, Ohio.

THREE-DIMENSIONAL TRAJECTORY ANALYSIS FOR ROUND-
TRIP MISSIONS TO MARS.

Gerald Knip, Jr., and Charles L Zola. Washington, NASA, Oct.

1962. 164p. 7refs.
(NASA TN D-1316) OTS: $3.00.

For orbit-to-orbit round-trip missions to Mars, the dependence

of mission velocity-increment requirements on mission time, wait time,

atmospheric braking, and synoidlc period of departure was in-

vestigated. The analysis is characterized by noncoplonar, elliptical

planetary orbits, successive two-body approximations, and impulsive

velocity increments. Round trips from 150 to 1000 days and wait
times from 0 to 500 days were studied for departure dates in 1970

to 1971 and 1979 to 1980. (Author Abstract)

N62-16370 Jet Propulsion Lab., Calif. Inst. of Tech., Pasadena.

SCIENTIFIC EXPERIMENTS FOR MARINER R-1 AND R-2.

R. C. Wyckoff, ed. July 15, 1962. 38 p. 42 refs.

(NASA Contract NAS7-100)

(JPL-TR-32-315) OTS: $3.60 ph, $1.34 mr.
This report is a description of the scientific experiments which

will be carried aboard the Mariner R spacecraft. The mission of the

Mariner R is to place an interplanetary probe in the close vicinity of
the planet Venus in 1962. The scientific experiments include the inves-

tigation of the radiation emission from the planet Venus, and the

magnetic fields and the charged particle and cosmic dust flux in

interplanetary space and the vicinity of Venus. (Author Abstract)

i

N62-16618 Arizona U. Lunar and Planetary Lab., Tucson.

COMMUNICATIONS OF THE LUNAR AND PLANETARY LABORA-

TORY, VOLUME I, NUMBERS 7-10.

Gerard P. Kuiper and Barbara Middlehurst, eds., et al. 1962.

32 p. 17 refs.
(NASA Grant NsG-161-61)

CONTENTS:
No. 7. ON THE SPECTRUM OF LIGHTNING IN THE ATMOS-

PHERE OF VENUS. A.B. Meinel and D. T. Hoxie.

6 p. 16 refs.
No. 8. ON THE PROBLEMS OF SELENODETIC PHOTOGRAM-

METRY. D.W.G. Arthur. Dec. 8, 1961. 4 p.

No. 9. PRELIMINARY DRAWINGS OF LUNAR LIMB AREAS, II.

Allka K. Herring. Apr. 13, 1962. 9 p.
No. 10. TOPOCENTRIC LiBRATtONS OF THE YERKES LUNAR

PHOTOGRAPHS. Jan. 16, 1962. D.W.G. Arthur

and C. S. Huzzen. 10 p.

N62-16682 Geophysics Corp. of America, Bedford, Mass.

PLANETARY AERONOMY I1: NO 2 IN THE MARTIAN ATMOS-
PHERE.

P. Warneck and F. F. Marmo. May 1962. 21 p. 10 refs.

(NASA Contract NASw-395)
(GCA-TR-62-5-N) OTS: $2.60 ph, $0.83 inf.

The transmission curve of the Martian atmosphere derived by

C)pik is compared with transmission curves of an atmosphere

containing various amounts of nitrogen dioxide. It is found that the
amount of 6x 10 TM cm2 column NO2 (or even less) given by Sinton as

an upper limit for the Martian NO2 content could adequately explain
the phenomenon of the blue haze. This finding made it worthwhile to

investigate the effect of the temperature and pressure sensitive equi-

librium 2 NO2 _ N_O4 upon the total NO2 content and the altitude-

number density distributions of NO2 and N_O4. Computations were
carried out for surface temperatures of 273 ° K, 243 ° K, 213 ° K and

183 ° K and for three different temperature distributions. The discus-

sion of the results leads to the suggestion of several important new

experiments. (Author Abstract)

N62-17382 Ludwig-Maximilians-Universit_it. Meteorologisches Inst.,

Munich (W. Germany)

NEUERE FORSCHUNGSERGEBNISSE LJBER DIE ATMOSPHAREN

DER PLANETEN MARS UND VENUS. EIN UTERATURBERICHT.

IMORE-RECENT RESULTS OF RESEARCH ON THE ATMOSPHERES

OF THE PLANETS MARS AND VENUS. A UTERATURE REPORTI

Hans-JGrgen Belle June 18, 1962 61 p 47 refs In German

It appears that the Moon, Mars and Venus will be the only

heavenly bodies that can be directly observed by space vehicles for

some time to come. This report attempts to demonstrate how the
knowledge of the atmospheres of these planets, obtained from earth

observations, may be correlated with investigations made in the infra-

red spectral domain. Infrared methods have been applied in the

study of Earth's atmosphere and have resulted in great advances.

Infrared methods will also probably be applied successfully in

investigations of other heavenly bodies. A.S.

N62-16447 Space Sciences Lab., General Electric Co., Philadel-
phia, Pa.

PLANETARY ATMOSPHERES AND RELATED INFORMATION; A

SUPPLEMENTARY BIBLIOGRAPHY TO R61SD126, Oct. 1961-
Aug. 1962.

E. Colabrese. Aug. 1962. 46 p. 110 refs.

(R62SD85)

N62-17425 Mount Wilson Observatory, Pasadena, Calif.

THE FORMATION OF THE SUN AND PLANETS

A. G. W. Cameron (Palomar Observ. and NASA. Goddard Inst.

for Space Studies) Repr. from Icarus, v. 1, no. 1, May 1962 p 13-
69 103 refs For abstract see N62-10169 02-28

!Contract AF 49(638)-21)
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Extinct radioactivities presumably were present in the interstellar

medium when it began condensing to form the solar system. The iso-

tapes from extinct radioactivities in meteorites and in the atmosphere

give a measure of the time interval between the start of the condensa-

tion and the cessation of chemical froctionation in the system in which
they are found. The products of these extinct radioactivities indicate

that a relatively short time passed between the start of the solar
system's condensation and the formation and cooling of the meteorite

parent bodies, ff the main heat source required to melt iron in

meteorites is AI _, the time interval beqween the start of condensation
and the formation and thermal insulation of the meteorite bodies is

lessthan 6 x10. years.

For the formation of the solar system it appears that an inter-

stellar cloud must be fairly dense and fairly massive before it can

undergo gravitational collapse. When the central temperature
becomes 1800" K, the protostars become rotationally unstable at

the equator and are on the verge of a dynamical instability cmso-

dated with the dissociation of hydrogen molecules and the ionization

of hydrogen and helium. In the collapse, which requires approxi-

mately 10' years, mast or all of protostar's mass goes into the forma-

tion of a nebular disk. The evolution and dissipation of this disk
probably take only a few million years at mast. The time scale for

this history appears to be consistent with the chronology deduced
from the extinct rodioactivities. V.D.S.

N62-17446 AeronutTonic, Newport Beach, Calif.

CARBON DIOXIDE ABSORPTION FOIl PATH LENGTHS AlqqJI-

CABLE TO THE ATMOSPHrdM OF VENUS Technical Report

Gilbert N. Plass and V. Robert Stall Sept. 24, 1962 26 p 3 refs
(U-18,U)

Calculations of the spectral transmiss_y of COz from 500 to

9500 cm" have been extended to pressures of 31 arm and CO2

amounts of 2.34 x 1(7 atm cm. From the tables and figures pre-

sonted here it is passible to obtain the transmissivity of the atmos-

phere of Venus for a wide range of assumed conditions. The high

surface temperature of Venus can be explained as a COa greenhouse
effect if the CO2 amount is of the order of 2 x 107 atm cm or the
surface pressure is 60 arm. ff the CO_ amount is 10. atm cm and the

surface pressure is 20 arm, the addition of 10 gm cm-2 of HK_) to the

atmosphere is sufficient to explain the surface temperature. Author

N62-17774 Research and Advanced Development Div., Avco Corp.,
Wilmington, Mass.

ENTRY OF SPACE VEHICLES INTO PLAJ_TARY ATMOSPHERES.
PART U. UFTING ENTRY Technical Memorandum

PhilipLevine May31,1962 34p 4refs

(RAD-TM-62-20(Part II))

Clasod-form expressions based on the approximations of P. LeOne

for the peak heat rate, loads, integrated heating, and corridor depth

are presented; each expression is found to be a function of only
two independent parameters. Comparison of the approximate cal-

culations with numeric results are also presented. Author

N63-10142

Atmospheres of terrestrial planets lose the hydrogen originally
presentand producedby phototysisof CH,, CH_, and fl,O. W,h
increasingly oxidizing conditions the gases may pass through a phase

during which elementary carbon and various organic compounds are

them_d_lly stal_e. Numerical calculation of the equilibrium
conamtratiom of I_, CH,, CO, CO2, and H_O as a function of total

H is difficult, but it has been carriecl oat by Amokl Bainbridge at the

La JoUa CDC-1604 computer for various temperatures, pressures, and
carbon/oxygonratios.The resultsshowthat at sufficientlylow tem-
peraturesand sufficiently high carbon/oxygen ratios a range of

total H will exist at which elementary carbon is thermodynamically
stable. It seems passib4e that _e surface rocks of Venus contain much

more carbon than those of the Earth. This would explain the presence
of large amounts of COa in the absence of oxygen on Venus. Author

N62-18034 Ohio State U. Research Foundation, Columbus

FLIGHT ENVIRONMENT DESIGN PARAMETERS FOR MARS AND

VENUS [final] Technical Documentary Report, [Part II]
R. H. Zimmerman and C. D. Jones Wright-Patterson AFB, Ohio

flight Accessories Lab., Sept. 1962 168 p 32 refs
(Contract AF 33(616)-5914)
(ASD-TDR-62-805)

The physical characteristics of the planets Mars m,d Venus are

assessed, and probable quantitative limits ore defined as minimum,

representative and maximum probable values for application to

environmental studies and equipment design. These data are applied

to Chapman's generalized analysis for bodies entering planetary
atmospheres to produce probable minimum, representative and

maximum flight environment design parameters. These planetary
paramete_ are applied with body and trajectory parameters, using

Chapman's analysis, to selected direct, multipass and graze entries.
Author

N62-71073 Goddard Space Flight Center, Greenbelt, Maryland

THE UMITING Sl71:S OF THE HABITABLE PLANETS.

Su-Shu Huong. September 1960. iii, 6p. OTS price, $0.50.

(NASA TECHNICAL NOTE D-499)

The astrabiological problem of the occurrence of life in the universe

is discussedfrom the standpoint of the size and nature of planets upon

which living organisms might arise. The conclusion is tentatively drown

that the most likely radius of a habitable planet lies between 10. cm and

and 2x 10. cm. Conditions of temperature and density also bear upon
the occurrence of life; thus the moon and Mercury, although both fall

within the range of favorable radii, are nevertheless believed uninhab-

ited by indigenous life.

1963
STAR ENTRIES

1462-17885 California U., La Jolla. School of Science and Engi-
.neering

THERMODYNAMIC DATA ON THE FORMATION OF SOLID CAR-
BON AND ORGANIC COMPOUNDS IN PRIMITIVE PLAI_TARY
ATMOSPHERES

Hans E. Suess Jan. 1962 13 p 21 refs Prepared for journal
pu_k_on
(NASA Grants NsG-97-60 and NsG-98-60)

OTS: $1.60 ph, $0.80 mf

N63-10142 Armour Research Foundation, Chicago, III.
RADIATIVE ENERGY TRANSFER ON ENTRY INTO MARS AND

VENUS Quarterly Report No. 3

William O. Davies ,Sept. 1962 53 p 13 refs
(NASA Contract NASr-65(00))

(ARF-1200-3) OTS: $5.60 ph, $1.79 mf

Emission spectra of the molecular species present in the at-

mospheres of Mars and Venus are determined to provide quontita-

tive information for evaluation of the radiative heating of probes
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N63-10225

entering these atmospheres. Values of emission intensity from car-

bon dioxide and nitrogen mixtures are given, along with spectra

for the infrared emission of carbon dioxide and ultraviolet, and

visible emission of carbon monoxide. R.C.M.

N63-10225 Lowell Observatory, Flagstaff, Ariz.

PHYSICS OF THE PLANETS

William M. Sinton In Virginia Polytechnic Inst., Blocksburg.

Physics of the Solar System, Part I. Proc. of the Conf. on

Physics of the Solar System and Reentry Dynamics, July 31 to

Aug. 11, 1961 p 126-165 (See N63-10220 01-05) VPI: $1.50

Portions of this paper appear in The Moon--Its Astronomy and

Physics. N.Y., Academic Press., 1961

Planetary physics is discussed in terms of observations made

from the earth. The methods of observing the planets ore reviewed.

The data obtained are related to planetary surfaces and atmos-

pheres. R.C.M.

N63-10245 Jet Propulsion Lab., Calif., Inst. of Tech., Pasadena

SI_-CTROSCOPIC TEMPERATURE AND PRESSURE MEASURE-

MENTS IN THE VENUS ATMOSPHERE

Hyron Spinrad Repr. from Pubh Astron. So¢. Pacific, v. 74, no. 438,

June 1962 p 187-201 15 refs

(NASA Contract NAS7-100)

(JPL-TR-32-251 )
Spectroscopic observations of the Venus carbon dioxide band

at X7820 have allowed us to probe Venus atmosphere. The mean

depth of penetration apparently varies irregularly; occasionally the

CO2 absorption originates in a region with T=440 ° K, P_5 atm.

The surface conditions must be considerably more extreme. From the

partial pressure of CO2 derived from the equivalent CO2 path needed

to give the Venus ),7820 band and the total base pressure, o CO2

abundance of about 4% has been obtained. Author

N63-10526 Joint Publications Research Service, Washington, D. C.

SOVIET-BLOC RESEARCH IN GEOPHYSICS. ASTRONOMY AND

SPACE, NO. 48, 1962

Gennodiy Vorob'yev Nov. 30, 1962 31 p 46 refs Contains

abstracts, summaries, and translations of articles from recent

publications of the Sino-Soviet Bloc countries

(JPRS-16455) OTS: Annual subscription, $16.00

This semimonthly serial publication consists of materials gathered

from recent publications of the Sino-Soviet Bloc Countries, presented

in the form of abstracts. Author

N63-11212 National Aeronautics and Space Administration,

Washington, D.C.

RESULTS OF OBSERVATIONS OF MARS IN THE USSR DURING

THE GREAT OPPOSITION OF 1956

G. A. Tikhov et ol Dec. 1962 203 p 99 refs Transl. of articles

from the book "Rezul'taty Nablyudeniy Marsa vo Vremya Velikogo

Protivostoyaniyo 1956 g. v SSSR" Moscow, USSR Acod. of Sci. Pub.

House, 1959

(NASA-TT-F-93)
CONTENTS:

1. OBSERVATIONS OF MARS IN THE USSR IN 1956 p 1-3

2. SUMMARY RESULTS OF THE OBSERVATION OF MARS BY

THE SECTOR OF ASTROBOTANY DURING THE PERIOD OF

THE GREAT OPPOSITION IN 1956 G. A. Tikhov p 4-6

3. PHOTOGRAPHIC PHOTOMETRY OF MARS WITH FILTERS

N. P. Baroboshov and I. K. Koval p 7-110 13 refs

4. PHOTOMETRIC STUDIES OF OPTICAL PROPERTIES OF THE

ATMOSPHERE OF THE PLANET MARS N.N. Sytinskaya

p 111-121 14 refs
5. THE SURFACE AND ATMOSPHERE OF MARS ACCORDING

TO PHOTOGRAPHIC, PHOTOMETRIC, AND CALORIMETRIC
OBSERVATIONS CONDUCTED IN 1956 AT TASHKENT

V. V. Sharonov p 122-154 32 refs

6. AN EXPERIMENT TO DETERMINE CONTRASTS ON THE DISC

OF MARS BY THE METHOD OF VISIBILITY V.V. Sharanov

p 155-166 12refs

7. SOME THOUGHTS ON THE STATE OF THE ATMOSPHERE

OF MARS N.N. Sytinskaya p 167-174 17 refs

8. VISUAL OBSERVATIONS OF MARS DURING THE GREAT

OPPOSITION IN 1956 V.A. Bronshten p 175-193 11 refs
9. PHOTOGRAPHIC PHOTOMETRY OF THE LIGHT REGION OF

ARGYRE ON MARS LATE IN AUGUST 1956 V.A. Bronshten

and O. V. Dluzhnevskaya p 194-201 7 refs

#

N63-11322 RAND Corp., Santa Monica, Calif.
THE STUDY OF PLANETARY ATMOSPHERES BY STELLAR OCCUL-

TATION

H. L. Weisberg Oct. 1962 47 p 11 refs

(NASA Contract NAS7-100; JPL Contract N-33561 )

(RM-3279-JPL) OTS: $4.60 ph, $1.61 mf

The vertical structure of a planetary atmosphere can be studied

by observing the intensity of light from a star as it passes behind the

atmosphere at the llmb of the planet. The theory for interpreting such

observations is reviewed. With balloon astronomy, this technique may

be very useful. A possible study of the Martian atmosphere by observ-

ing eclipses of Phobos is also discussed. Finally, use of this technique

with o flyby space probe, where it would complement other measure-

ments, is_proposed and analyzed. Author

N63-10746 Avco Corp. Research and Advanced Development

Div., Wilmington, Mass.

ENTRY OF SPACE VEHICLES INTO PLANETARY ATMOS-

PHERES. PART I. BALLISTIC ENTRY Technical Memorandum

Philip Levine Apr. 30, 1962 44 p 25 refs

(RAD-TM-62-20, Pt. I)

A literature review on planetary atmospheres is presented. The

ranges of atmospheric scale heights for Mars and Venus are noted,

and their subsequent effects and uncertainties in heating and loads

discussed. Simplified relationships are developed for laminar and

turbulent heat transfer and loads that are adequate for preliminary

investigations of ballistic vehicle entries into the atmospheres of

Venus and Mars. Comparison of the heat-transfer predictions with a

limited amount of experimental data is included. Author

N63-11407 RAND Corp., Santa Monica, Calif.

STUDIES OF THE PHYSICAL PROPERTIES OF THE MOON AND

PLANETS Quarterly Technical Progress Report (8) [April 1,

1962 to June 30, 1962]

July 1962 12 p 4 refs

(NASA Contract NAS7-100; Contract JPL N-33561 )

(AR-26-JPL) OTS." $1.60 ph, $0.80 mf

Studies of the physical properties of the moon and planets are

reported. These include the following: planetary atmospheres,

radiative transfer, atmospheric scattering, an isostatic model of the

moon, cosmogonic studies, optical tracking of deep-space probes,

and planetary orbiters. R.C.M.
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N63-11920 New Mexico State U. Research Center, University
Park

BLUE CLEARING DURING THE 1960-61 MAILS APPARITION

Bradford A. Smith Repr. from Pub. Astron. Sac. Pacific, v. 73,

no. 435, Dec. 1961 p 456-459 4refs

(NASA Grant NsG-142)
During the 1960 to 1961 Mars apparition, the New Mexico

State University Research Center conducted o photographic study of

Mars in red, blue, and ultraviolet light. Blue clearing and on extensive
network of fine and coarse lines on blue and ultraviolet plates

wererecorded.Blueplatesof sufficientlygoodqualityfor clmer-
mlaation of blue clearing wee obtained. Opposition of Mars

accurred on December 30, 1960, emd o highor porcaedage of datm of
blue clearing occurred following this date. This survey, at on effective

wavela_ of X _500,recordedmsmyblueimogeswithmmplete
obscuration, but found none _at showed complete visibility of surface

markings. The survey does indicate _ partial weak clearings ore

probably more common than is generally supposed. A.S.

N63-12040 RAND Corp., Santo Manico, Calif.
SOME ASPECTS OF THE SURVEY OF THE MAGNETIC FIELD OF

THE MOON AND THE PLANETS

E. H. Vestina Dec. 1962 23 p 38 refs

(NASA Contract NASr-21 (0S))

(RM-3140-NASA) OTS: $2.60, $0.89 nd

Studies of the magnetic fields of planets and other solar-system

bodies comprise a fundamental part of any systematic program of

space research. The author describes a cursory and preliminary plan

for magnetic surveys of other planets, discusses the magnetic instru-
mentation, and concludes that an impacting probe carrying presently

available instruments together with one or, at most, a small number

of magnetic observatories on the surface of the planet would be

adequate for most scientific purposes. Then, on the basis of several

theories of the origin of planetary magnetism, he estimates the steady-

state magnetic fields of a number of planets and satellites. The

crudely estimated planetary fields (at the surface) range from about

700 gauss for Jupiter to 0.03 gauss for Mercury; the fields estimated
for natural satellites based on rock magnetism are uniformly very

small, in the neighborhood of 0.0004 gauss. Transient planetary

magnetic fluctuations due to solar streams of charged particles, or to

solar magnetic fields transported to the planet by this solar stream,or

to atmospheric electric currents may be substantially larger than the

steady-state magnetic fields of the Moon and other bodies of the solar

system. Author

N63-12091 National Aeronautics and Space Administration,
Washington, D. C.
MARINER

Washington, G4PO, 1962 8 p
(NASA FACTS-D-62) GPO: $0.15

The Mariner spacecraft and its flight past Venus are described

in language for the layman in this NASA Educational Service Publica-

tion. The Mariner's path to Venus and the midcourse maneuver are
described and illustrated. Instruments carried are enumerated and the

purpose of each is explained. A description and artist's conception
of the Advanced Mariners for launches towards Mars and Venus in

1964 ore included. A.S.

N63-12577 California U., Berkeley. Space Sciences Lab.

MOLECULAR SPECTROSCOPY OF PLANETARY ATMOSPHERES

D. G. Rea Dordrecht, Holland, D. Reldel Pub. Co. Repr. from
SpaceSci. Revlews, v. 1, 1962 p 159-196 80refs
(NASA Grant NsG- 101-6 ! )

N63-12899

Clearly spectroscopy has already provided considerable insight
into the nature of the planetary atmospheres. _-Several molecular

constituents have been positively identified, and upper limits have

been placed on the abundances of others which ore of particular
significance in devising planetary models. But, equally clearly, the

inadequacy of the spectral data, due to low spectral and/or spatial
resolution, renders deductions of abundances, temperatures, and

pressures very uncertain. With sole exception of the Martian COz
abundance, knowledge of the concentrations of planetary atmos-

pheric constituents is unsatisfactory, and all numbers given must be

regarded as only crude estimates. This latter comment applies equally
well to the derived temperatures and pressures. What is urgently

needed is the development of a reasonably complete theory of line
formation in planetary atmospheres. This, coupled with more detailed

spectroscopicwork, should produce numerical values of atmospheric

parameters which can be used with assurance. Author

N63-12581 RAND Corp., Scrota Monlca, Calif.

SOLAR SYSTEM SCIENCE: 1961 UTERATURE SURVEY, PART III.
BOOK NOTES: A SELECTED LIST

Donna Wilson Repr. from Icarus, v. 1, no. 3, Oct. 1962 p 286-295
40 refs

(NASA Contract NASr-21 (04))

included in this survey are annotated listings of books on solar

systemscience published in 1961. I.v.L.

N63-12686 Notional Aeronautics and Space Administration. Ames
Research Center, Moffett Field, Calif.

Z-FUNCTION SOLUTIONS FOR THE MOTION AND HEATING

DURING ATMOSPHERE ENTRY FROM EQUATORIAL ORBITS

OF A ROTATING PLANET

Frederick W. Bohz Washington, NASA, Feb. 1963 195 p 15 refs

(NASA TN D-1555) OTS: $3.00
The two-dimensional equations of motion for atmosphere entry

have been transformed into a pair of flrst-order differential equations

or a single second-order differential equation in generalized coordi-
nates. The transformation is similar to that introduced by Chapman

(NASA TR R-11) and is based on the assumption of an exponential

atmosphere. However, no terms are deleted from the initial equations,
and the solutions obtained for a ballistic or a roll-modulated lifting

vehicle of arbitrary shape, size, and weight are valid for the entire
atmosphere trajectory. A number of numerical machina-computed

(IBM 704) solutions ore tabulated for entries at circular and super-

circular velocity into the atmospheres of Earth, Mars, and Venus from
ready equatorial orbits. Author

N63-12899 Jet Propulsion Lab., Calif. Inst. of Tech., Pasadena

MEASUREMENT OF PITCH DAMPING AT LARGE ANGLES OF

OSCILLATION FOR PROPOSED MARS ATMOSPHERE-ENTRY
VEHICLES

Bain Dayman, Jr., Duane A. Nelson, and Peter Joffe N.Y., Inst. of

1be Aerospace Sciencies, [1963] 20 p 14 refs Presented at the

IAS 31 st Annual ,Meeting, N. Y., Jan. 21-23, 1963
(NASA Contract NAS7-100)

(IAS Paper-63-79) IAS: $0.50 members, $1.00 nonmembers

The particular aerodynamic, weight, reliability, and packaging

requirements for a Mariner vehicle proposed for entry into the atmos-

phere of Mars suggest a high-drag body of revolution with length about
equal to the maximum diameter. Even for the case of initial rearward

entry, forward orientation with low oscillation amplitude of this

vehicle during the heating pulse and just prior to parachute deploy-

ment must be accomplished passively, that is, without the need of
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N63-131 51

any activating control devices. As six-degree-of-freedom atmosphere-

entry studies indicate the large effect of very small amounts of pitch
damping" on the envelope of the angle-of-attack oscillation at the

time of parachute deployment, it is necessary to determine accurately

the pitch damping of such a proposed vehicle up to large angles of

oscillation. The purpose of this paper is to discussthe two wind-tunnel

methods being developed to accomplish this objective, namely,
"frictionless" gas-bearing mounted models and free-flight models.

These methods complement the usual ballistic range firings and sting-
flexure mounted model approaches for obtaining pitch-damping data.

Author

oxygen is estimated at 10Q years. The mesopouse is determined by
CO2 radiation. Near the mesopause, CO2 should become dissociated

and the free O atoms form a thin layer of 02; this effect has no

analogy on Earth. The model ionosphere has considerably smaller
densities of ionization than comparable regions in the Earth's atmos-

phere. The E region is split into two distinct portions, with X-rays

forming the higher one (E2) and ultraviolet light ionizing 02 near
the mesopause (E_). The Martian analog to the terrestrial F2 region

may not develop o very high electron density, and the entire iono-
sphere should be depleted at night. Author

N63-13151 National Aeronautics and Space Administration. Wash-
ington, D.C.

MARINER II MICROWAVE AND INFRARED RADIOMETER RE-
SULTS News Release No. 63-36-1

Feb. 26, 1963 12 p

The microwave and infrared radiometer observations of Venus

by Mariner II are described and the results of a preliminary analysis
of the data and their implications are discussed. The microwave

radiometer scanned the surface of Venus at wavelengths of 13.5 and
19 mm. The data obtained from the microwave radiometer will be

compared to infrared emission data at 8.4 and 10.4 micron wave-

lengths. Preliminary results indicate a surface temperature of near

800°F, a cloud layer temperature of about -30" F, and a cold spot
in the cloud layer over the Southern Hemisphere. R.C.M.

N63-13167 Yerkes Observatory, Williams Bay, Wis.

FLUORESCENT SCATTERING IN PLANETARY ATMOSPHERES.

II. COUPLING AMONG TRANSITIONS Research Paper No. 5

Yousef Sobouti Repr. from Astrophys. J., v. 135, no. 3, 1962

p 938-9,54 8 refs Previously processed as a preprint; for abstract
see N62-11299 05-28

(NASA Grant NsG-118-61)

N63-13168 Chicago U., Ill.

UPPER ATMOSPHERES OF THE PLANETS Research Paper
No. 8

Joseph W. Chamberlain (Yerkes Observatory) Repr. from Astrophys.

J.,v. 136, no. 2, 1962 p 582-593 20 refs
(NASA Grant NsG-118-61)

Most of our knowledge of the earth's upper atmosphere is
obtained from experiments in situ or remote observations that offer

fairly direct interpretations. For the other planets, neither approach

is as yet possible; so indirect, theoretical procedures are required
to construct models of their atmospheres. Herein the wide variety

of basic physical processes governing the structure of a planetary
high atmosphere are set forth, with a view toward obtaining "deduc-

tive models"--i.e., models derived theoretically when only the

chemical composition and temperature of the lower atmosphere and

the incident solar flux are specified (in addition to various physical
and astronomical constants). The procedures are applied to Mars,

whose lower and middle atmosphere is already partially understood
from earlier work, notably that of R. Goody. The uncertainties
involved at various stages in the construction of such a model are

emphasized, as are the major differences in physical processes and
atmospheric characteristics between Mars and the Earth. The most

significant result is that the CO that must be in the upper atmos-

phere of Mars should serve as an effective thermostat, keeping the
temperature at the escape level (1500 km) from exceeding about

1100 ° K. This is cool enough for Mars to retain atomic oxygen. Were

it not for CO cooling, the upper atmosphere of Mars would be so
extensive and form such an effective thermal insulation between

the upper ionosphere and the heat sink at the mesopouse that the

temperature would exceed 2000 ° K. The lifetime for the escape of

N63-13179 Yerkes Observatory, Williams Bay, Wise.

FLUORESCENT SCATTERING IN PLANETARY ATMOSPHERES.

I. BASIC PLANETABY CONSIDERATIONS Research Paper No. 4

Joseph W. Chamberlain and Yousef Sobouti Repr. from Astrophys.

J., v. 135, no. 3, 1962 p 925-937 13 refs Previously processed
as a preprint; for abstract see N62-11298 05-28

(NASA Grant NsG-118-61)
Resonance scattering, fluorescence, and pure absorption are

considered as a mechanisms governing the daytime ultraviolet spec-

trum of a planet observed from above. It is assumed throughout
that continuous absorption prevents any sunlight from being reflected

by the ground (or cloud surface) and that the scattered continuum is

weak compared with scattering in spectral lines. These considerations

are appropriate to the ultraviolet, when ozone (or some other sub-

stance) is strongly absorbing in the high atmosphere. Such a spectrum
is qualitatively different from a reflected Fraunhofer spectrum; this

scattered light constitutes a daytime airglow of emission lines. To
aid interpretation of such spectra, in terms of atomic and mole,zular
relative abundances, several alternative models of line formation ore

investigated. Author

N63-13292 National Aeronautics and Space Administration, Wash-

ington, D.C.

OUR ORBITING OBSERVATORIES

James E. Webb Repr. from Grumman Horizons, Spring, 1962 2 p

Orbiting observatories are discussed. The Orbiting Solar Ob-

servatory is a stabilized space platform designed for continuous
observation of that giant nuclear reactor, our sun, and its atmosphere

in the X-ray, ultraviolet, and infrared regions of the spectrum. One of

the instruments provided by NASA's Goddard Space Flight Center,

for example, is an X-ray spectrometer. Sounding rocket experiments
have shown that X-rays are generated by the sun. Knowledge of the

intensity and "hardness" of this X-radiation is important in under-

standing the nature of the physical processes that take place in the

sun. That knowledge, in turn, may have its practical applications in

helping us to harness the power of hydrogen fusion for the benefit
of mankind. A special feature of this observatory is its ability to point

continuously at the center of the sun to on accuracy of two minutes of

arc, or less. Our first Astronomical Observatory is scheduled for
launching in 1965. The primary experiments for the first three Astro-

nomical Observatories will be centered on stellar astronomy in the

ultraviolet range. Instruments of later observatories will be trained

on the sun and the planets. An active life of a year or more is
desired for each observatory. All will be launched into circular orbits

500 miles above the earth. The Geophysical Observatories will be

in 1963 and 1964. They will be used to study the earth's atmosphere,

ionosphere, geomagnetic field, radiation belt, energy particles, cosmic

rays, and the transition region between the ionosphere and true

space. I.v.L.

N63-13448 Jet Propulsion Lab., Calif. Inst. of Tech., Pasadena

A PRELIMINARY MOOEL OF THE VENUS ATMOSPHERE
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L D. Kaplan Dec. 12, 1962 10p 11 reh,

(NASA Contract NAS7-100)

(JPL-TR-32-379) OTS: $I. 10 ph, $0.80 mf

"Standard" and extreme model atmospheres of the planet Venus

are calculated and presemed, wi_h temperature, density, and height

given as functions of pressure, and with'pressure, temperature, and

de_sily given as fusions of height. Unti| more recent data are imer-

preted, the models are considered preliminary. Author

N63-15217

Gerard P. Kulper /n/fs Communications of the Lunar and Planeto_,

kabo,_N_, va. I. No. IS, Oct. 26, 1962 p 93-117 1o
(s_ N63-1,_0S09_5)

Spectrographs of Venus fo_ file 1.0- to 2.S-micron region am

given and compared to the spectra of CO 2 obtained in the labora-

tory. 1he Venus observations were made with the 36-inch telescope

of the K_ Peak _ry in June 1962 and w_ the B2-inch

telescope of the McDonald Observatory in August 1962. R.C.M.

N63-13740 High Altitude--,Boulder, Cola.

THE MAGNETIC FIELD OF JUPITER Sckmtific Report No. |

James W. Warwick _. 1962 20 p Lecture before AAS, Dec.

29, 1961

(Contract AF 19(628)-224)

(AFCRL-62-721 )

The observations and interpretations of radio emissions from

Jupiter are studied to determine what bearing the emlss_ns have on

the planet's magnetic-field configuration and _. The observa-

t_ms made cor_i_ the original suggesticm of Drake that the high-

frequency source results from synchrotron emission by electrons

surrounding Jupiter in a situation closely resembling the terrestrial

Van Allen Belts. Either the low- or high-frequency observations unam-

biguously indicate the presence of Jupiter's magnetic field, which

leaves an unmistakable imprint in l_e form of the polarizatio_ phe-

nomena in the two widely separated frequency ranges. The computa-

tions made are geometric and include the oblate sphe_al surface of

Jupiter as well as a complete three-dimcmsional structure of the dipole

magnetic field. J.R.C.

N63-13843 C,eophyr_s Corp. of/kmedco, lkKIford, MmL

THE MElmOImLOGY OF MARS AND VENUS Ammd Tedmi¢=i

=q,=,l
George Ohring and Owe_ Cote' Jam1963 89p S2refs

(NASA Contract NA5_-286)

(GCA-TR-63-6-N) OTS: S8.10 ph, $2.87 mf

Tke meteorology of Mars croci Venus is studied with primary

emphasls on the thermal _re and circulation processes of these

twoplanetaryatmospheres. _or

1463-13845 Massachusetts Inst. of Tech. Research Lab. of Elec-

tr-_ics,Cambridge
MARINER -2 MICROWAVE OBSERVAllONS OF VIllUS

A. Edward _ley (Harvard CcA. Observ.) and Alan H. Barrett (1963]

9 p Submitted for Publication

(NASA Grant NsG-250.62) OTS: $1.10 ph, $0.80 mf

Preliminary analyses of _e Mariner-2 19-ram microwave obmr-

rations of Ve_;s are prescmted. During llhe 42 minullm of radio con-

t_-t v_tk Vee_, the radiomw_r wm_a scorned _ i_uWs disk

• ree times: the first scan crossed Ve, us' nigimide, c_mring an arc

of 10_ the second, in a 15" arc, crossed the terminator at o small

angle and passed very dose to the disk's c_ter; and the third, 10"

wide, crossed the sunlit side. The two scorn .ear the limb of the

planet recorded brightness 1_nperatoms slgnificantly tower than the

centTal scan. This limb clarke, lng indicates radiation originating at

the surfaco and attenuated near 1he limb bythe atmosphere. The

surface temperature of Venus, as derived from the recorded micro-

wave brightness lemperature, is arpproximately 700" K, which leads

1o a concept of Venus' surface as being extremely hot, dry, and

hostile to terrestrial forms of life. M.P.G.

N63-14678 Geophysics Corp. of America, Bedford, Mass.

A STUDY OF THE METEOROLOGY OF MARS AND VENUS

Qum'tody Progress Report No. 3, Apr. 6 tlvre July 5, 1962

G. Ohring, O. Cote, ondW. Tang 11962J 9p 2refs

(NASA Contract NASw-286)

OTS: $1.10 ph, $0.80 mf

The effect of a cloud cover in a simple radiation balance model

of the atmosphere of _/enus is investigated theoretically in order to

ascertain the credibility of Venus' 600" K surface temperature. This

surface temperature is required in both 1he greenhouse mociel and the

aelosphere model of Venus' atmosl_ere. It is in accord with micro-

wave measuremer_, but is more than twice the surface temperature

that would prevail if Venus had no atmosphere. The assumptions
mode whe, the cloud cover is introduced into the radimk_ bofance

m0clel ore: (I) the cloud isato hig_ elevation and radiates as a btock

body at a temperature of 235" K, and (2) there is no absorption of

redlation above tha clond lop. An equation is derived tm radiative

balance at the top of Ihe atmosphere, and the computotiom indicate

that the cloud cover e_ha_ces the 9_enhouse effect of tke atmos-

phere of Venus. In addition to the study of Venus, two technical

reports were published as a result of studies of rite surface and

a_ospheric temperature distributions of Mars. M.P.G.

N63-14806 National Aeronautics and Space Administratton

Ames Research Center. Moffett Field. Calif.

SOME POSSIBILITIES FOR DETERMINING THE CHARAC-

TERISTICS OF THE ATMOSPHERES OF MARS AND VENUS

FROM GAS-DYNAMIC BEHAVIOR OF A PROSE VEHICLE

Alvin Seiff Washington. NASA. Apt 1963 36 p 12 refs

(NASATN D-1770) OTS: $1.00

One of the eady obiectwes of space probes sent to Mars and

Venus will be to determine the characteristics of the atmospheres

on those planets for scientific purposes Characteristics of inte_st

include profiles of gas density, temperature, and pressure above the

planet surface, and chemical composition of the atmosphere It is

found that the density, pressure, and RT product prohies in the

atmosphere can be obtained from measurements of axial accelera-

tion and the angle-of-entry into the atmosphere For a certain class

of entry-body configurations, measurements of the static flight

stability can be used to give information on the mean ratio of spe-

cific heats of the atmospheric gases Measuring the ambient tem-

perature so as to obtain the gas constant R from its product with

temperature. RT. and hence determine the meen molecular wek3ht

of the atmospheric gases is discussed Luminosity detectors that

view the excited high-temperature gases in the probe shock layer

for evidence of composition are discussed, as well as the possibility

of determining the kind of gases from measurements of stagnation

temperatures An important characteristic of this kind of probe

experiment is that the definition of atmospheric properties begins

as high in the atmosphere as any detectable effect on the probe

occurs--in general, around 300.000-feet altitude. Author

N63-14010 Arizona U. Lunar ond Planetary Lab., Tucson

SPECTRA OF STARS AND PLANETS, h PHOTOMETRY

OF THE INFRARIm SPECTRUM OF VENUS, !-2.5 MICRONS

N63-15217 Air Force Cambridge Research Labs. Geophysics
Research Directorate. Bedford. Mass.

RADIO ASTRONOMY--A SURVEY
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N63-15506

A. W. Barber and J. P. Mullen Jan. 1963 35 p 26 refs

(AFCRL-63-224)

The subject of radio astronomy is reviewed from both the his-

torical and instrumentation viewpoints. Problem areas and fruitful

areas are noted, Author

N63-15606 California U, Berkeley Space Sciences Lab.

STRUCTURE OF THE LOWER ATMOSPHERE OF VENUS

CarISagan Repr. from Icarus. v, 1, no. 2. Sept 1962 p 151-169

44 refs

(NASA Grant NsG- 126-61 )

If the centimeter microwave emission from Venus arises from

its surface, the radar reflectivities and microwave brightness tem-

peratures give mean darkside-surface temperatures of about

640 ° K. Extrapolations of the phase data to small phase angles

indicate mean brightside-surface temperatures of about 750 ° K. If

the cloudtop pressures and temperatures are known in both hemi-

spheres, the surface pressures and darkside subadiabatic indices can

be derived. A reanalysis of the CO 2 absorption bands near 0.8 and

1.6/_ and of the Regulus occultation data indicates: (1) that the

same cloud level, at T c _ 234 ° K. is responsible for the reflection

and emission throughout the visible and infrared, and (2) that the

brightside cloudtop pressure is at least as great as the darkside

cloudtop pressure, the most probable values being 0.6 atm and

90 mb. respectively. Even with a small phase effect these cloudtop

pressures give surface pressures _-50 atm. The darkside lapse

rates are substantially subadiabatic, in contradiction to the Aeolo-

sphere Model. Failure of the Urey equilibrium on Venus results in

surface pressures of this order or greater: and similar values are

obtained from the atmospheric structure deduced from Sopinrad's

measurements of the near infrared CO 2 band at 7820 A The

altitude of the cloudtops on the dark side is then -_ 80 kin. and is

possibly even higher in the bright hemisphere. The surface pres-

sures and phase effect lead to a sidereal period of rotation which

exceeds 170 days. and is quite possibly equal to the period of

revolution. For nonsynchronous rotation, the specffTc heat capacity

of the atmosphere controls the nocturnal cooling. There is a smaller

contribution from subsurface conduction. For synchronous rotation,

the atmospheric circulation must supply the radiation emitted to

space from the dark hemisphere The effect of Rayleigh scattering

on a cloudless day on Venus is to yellow the sky and redden the

sun. The radiation scattered, back to space will also have a yellow

cast. and may explain the apparent color of Venus The color index

should therefore be a function of phase. In short visual wave-

lengths, the surface of Venus cannot be seen from space, even on a

cloudless day. The observations of permanent dark markings at

these wavelengths possibly represent clouds connected with

surface features far below: they cannot be the surface features

themselves. But near infrared photography has the promise of

detecting surface markings on Venus. The high surface tempera-

tures and pressures lead to melting and vaporization of surface

material, and to greatly enhanced infrared opacities, facilitating the

operation of the Greenhouse Effect on Venus. Direct exploration of

the surface of Venus would seem to be a very difficult engineering

problem. Author

N63-15800 General Electric Co Missile and Space Vehicle

Dept, Philadelphia

VENUS ATMOSPHERE PHYSICAL PROPERTIES

J Brown Apr 24. 1962 27 p 1 ref

(PIR-7250-26A, supersedes PIn-7250-26)

Tables 9Lvlng the vanous physical properties of the Venus

atmosphere are presented These tables supersede those given

in PIn 7250 26 JAJ

N63-16198 KyotoU Inst of Astrophysics (Japan)

THE HEAT BALANCE ON THE SURFACE OF MARS

AklraHattorl 1962 8 p 5 refs Repr from Mere Coil Sci. Univ

Kyoto. Ser A,v 30, no 2. art 2, 1962 p 125 135

(KyotoU Inst of Astrophysics and Kwasan Obs Contrib no 115)

The insolations (for T = 0, 01, 02. and 0 3) and the heat loss

on the Martian surface for various seasons have been calculated

Then, the heat balance on the surface and the effect of Martian

cloud have been discussed It is shown that the theoretical results

agree fairly Well with observations Author
/

N63-16277 Naval Research Lab. Washington, D C

THE BRIGHTNESS TEMPERATURE OF VENUS AT 1.35 CM

J E. GibsonandH H Corbett Apt 11, 1963 9p

(NRL-5937)

Measurements of the radiation of the planet Venus at 1 35-cm

wavelength are being carried out in order to investigate the spec-

trum between previous mdlimeter- and centimeter-wavelength
observations The results obtained near lower conjunction indicate

little change in brightness compared to 3-cm wavelength, and

some of the resulting implications are discussed Author

N63-16280 LiegeU Inst d'Astrophysique(Belg_um)

PHYSICS OF PLANETS. PROCEEDINGS OF THE ELEVENTH

INTERNATIONAL ASTROPHYSICAL SYMPOSIUM, LIEGE,

JULY 9-12, 1962

1963 624p refs In Enghsh and French

(ContractAF 61(052) 586)

(AFCRL-63 457)

Papers presented at the Eleventh International Astrophysical

Symposium and published in this volume cover the following

internal constructLon of the planets, planetary surfaces and atmos-

pheres, and special papers on the successwe planets Mercury.

Venus. Mars. Jupiter, and Saturn arc discussed J A J

N63-16353 General Electric Co. Missile and Space Vehicle

Dept.. Philadelphia, Pa.

THE VENUS TERRAIN

R.W. Johnson May 4. 1962 18p 20refs

(R62SD153)

This report summarizes information on the environmental

characteristics of Venus. Special emphasis is given to those charac-

teristics operating to control or modify the character of the terrain

and surface soil. The topics discussed are the atmosphere, climate.

hydrographic features, physiographic features, soils, and soil-form-

ing processes of Venus. Conclusions are made regarding the

probable type and character of the terrain on Venus, based on

analysis of known and inferred environmental data. Author

N63-1644.1 Jet Propulsion Lab., Calif Inst of Tech., Pasa-

dena

A SEARCH FOR WATER VAPOR AND TRACE CONSTITU-

TENTS IN THE VENUS ATMOSPHERE

Hyron Spinrad Oct 1. 1962 9 p 13 refs

(NASA Contract HAS7-100)

(JPLTR 32256) OTS $1 10 ph. $080 mf

An unsuccessful spectroscopic search for water vapor and

other gases in the Venus atmosphere is described The result-

ing upper limit on the Cytherean water vapor/atmosphere mix-

ing ratio down to a level of high temperature and pressure

is about 10 -5 Author
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N63-16719 Maryland U , College Park

SELECTIVE ESCAPE OF GASES

E J Opik(Armagh Obs. Northern Ireland) I1962J 34 p 14 refs

Submitted for Publication

(NASA Grant NsG 58-60)

(NASA CR-50014: Tech Rept 276) OTS $3 60 ph. $1 22 mf

Formulae for gas-kinetic escape of neutral and ionized gas

from celestial bodies are set up. free from usual simplifications

and apphcable to the h_ghest rates It is shown that the isothermal

model with a constan_ escape hfettme becomes physically meaning

less when the atmospheric mass exceeds a certain, quite modest.

limit and the exosphenc base disappears: this defines en overall

upper limit to the rate of gas-kinetic escape from a body of given

mass: the limit is rather low, by cosmic standards Absolute upper

limits to selective escape are calculated Author

N63-17152 Harvard Colt Observatory. Cambridge. Mass

THE ATMOSPHERE OF MARS

D H Menzel [1963] 4p Repr from Mere Soc Roy Sci Liege.

ser 5. v 7. special issue

iNASA Grant Ns(; R9 60)

(NASA CR 500115.!is Repr 614)

General conclusions concerning the atmosphere of Mars

are presented with particular emphasis directed to the water

vapor content it is capable of condensing out to form liquid or

crystal fogs It was concluded that the atmosphere of Mars

contains two layers of particulate matter, a thick layer of large

dust particles near the surface, and a very thin layer of fine

particles above the layer of dust It was implied that this upper

layer consists of fine ice crystals This suggestion is consistent

with the association between the thin atmospheric clouds and

the underlying polar caps. N.E.A.

N63-17168 Naval Research Lab . Washington, D C

MEASUREMENTS OF THE 4.3-MM RADIATION OF VENUS

C R Grant, H H Corbett. and J E Gibson Repr from Astro-

phys J ,v 137. no 2, Feb 15, 1963 p620-627 21 refs
Observations were made of the 43-ram radiation from

Venus over a period from 40 days before to 54 days after the

inferior conjunction of April 11, 1961 The mean brightness

temperature at this wavelength was 350 _ K. with an uncertainty

of tSO and 30 probable error The observations did not

indicate a trend toward variation with phase Author

N63-17176 General Electric Co. Space Sciences Lab,

Philadelphia, Pa

NORMAL SHOCK PARAMETERS FOR THE MARTIAN

ATMOSPHERE

F. Bosworth. C Cook, L Gilbert, and S Scala Jan. 30. 1963

47 p 28 refs

(R63SD12)

Normal shock wave and stagnation point solutions are

presented for two limiting models of the Martian atmosphere.

covering a range of flight speeds from 6,000 to 25.000 feet

per second, and a range of altitudes from zero to 500.000

feet Curves of dimensionless pressure, temperature, and

density of the shocked gas are presented as functions of flight

speed for constant altitudes Author

N63-17313

Paul Harteck. Robert R Reeves. Jr, and Barbara A Thompson

Washington. NASA. June 1963 42 p 46refs

(NASA Grant NsG-261-62)

(NASATN D 1984) OTS: $125

In an experimental investigation of the possible chemical

composition of the atmosphere of Venus, a series of conditions

which may exist'on Venus have been simulated Experimental

measurements were made of the absorption coefficients of

carbon dioxide (CO2). carbon monoxide (CO), oxygen (02). and

other gases in the region from 1850 A to longer wavelengths

The behavior of CO 2 under the impact of ionizing radiation from

pressures of 1 atmosphere down to a few hundred microns

was studied, and extrapolation made to the region of chemo-

sphere. Reaction mechanisms which may occur and be of

major importance in the Venus atmosphere are discussed. As

an alternate to the currently popular thermal origin of the ob-
served microwave radiation emitted from Venus, a chemical

source is suggested Light-emitting chemical reactions of the

type believed to occur on Venus are discussed Preliminary

results show that microwave radiation in the 3-cm wavelength

region is emitted from the CO 2 discharge Author

N63-17311 Geophysics Corp of America. Bedford. Mass
PLANETARY AERONOf/IY Vl: ELECTRON TEMPERATURES

IN THE IONOSPHERE

M B Mc Elroy, R J Moffett (Queens U ). and A Dalgarno

Nov 1962 62 p 26 refs

(NASA Contrar:t NASw-395)

_NASA CR 12 GCA-TR-62=ll-N) OTS $660 ph, $206 mf

Detailed calculations are described of the rate of heating

of the ambient electrons arising from solar ultraviolet radJahon,

and it is shown that the resulting difference between the elec

Iron temperature and the gas temperature at noon in a quiet

ionosphere may reach a maximum value lying between 800 K

and 1500 K at an altitude near 200 km but the d_ffercnce

vamshesbelow about 120 km and above about 400 km
Author

N63-17312 Geophysics Corp of America, Bedford. Mass

PLANETARYAERONOMY VII: THE SOLAR FLUX INCIDENT

AT THE TOP OF THE ATMOSPHERES OF EARTH AND

NEIGHBORING PLANETS FOR THE SPECTRAL REGION 50

A TO 3000 A

E D SchultzandA C Holland Nov 1962 36p 5refs

(NASA Contract NASw-395)

NASA CR-11) (GCA-TR-62-14-N OTS: $360ph,$1 28mf

The solar flux incident at the top of the Earth's atmosphere

has been compiled for the spectral region 50 A to 3000 A

Between 50 A and 1850A. the major emission lines were dis-

tinguished from the continuum and are presented separately

The continuum and weak lines are lumped together. The pure

experimental data are plotted in two clear and unambiguous

presentations of the tabulation to provide a convenient corn-

par=son of the contribution of maior emission lines with the
contribution of the continuum and weak lines To obtain the

flux values at the top of the atmospheres of neighboring

planets, intensity dilution factors are easily determined using an

inverse square relation based on mean radius vector magni-

tudes The tabulated data for Earth were used as a base to

generate the entire model of the solar photon flux from 50 A to

3000 A for the top of the atmosphere of Venus and Mars
NEA

N63-17208 Rensselaer Polytechnic Inst, Troy. N Y

PHOTOCHEMICAL PROBLEMS OF THE VENUS ATMOS-
PHERE

N63-17313 Geophysics Corp, of America. Bedford. Mass

PLANETARYAERONOMY VIII: A CONGERIES OF ABSORP-

TION CROSS SECTIONS FOR WAVELENGTHS LESS THAN

3000 A
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N63-17314

E D Schultz, A C Holland, andF F Marmo Nov 1962 103p

106 refs

(NASA Contract NASw-395: Contract AF 33(657)-9199)

(NASA CR-15; GCA-TR-62-15-N) OTS: $910 ph. $3 29 mf

Experimental data on the absorption of solar vacuum

ultraviolet radiation by atmospheric gases, which is of primary

importance in the study of planetary aeronomy, is compiled

Available absorption curves and tabulations, in the spectral

region from 100 A to 3000 A, of various authors were col-

lected and identified Summaries of these authors' studies are

included and the respective spectral regions studied are given

An accompanying discussion of the absorption characteristics.

together with a historical sketch of each gas considered, is

presented N E A

N63-17314 Geophysics Corp of America. Bedford. Mass

PLANETARY AERONOMY IX: THE DARK SIDE AIRGLOW

OF VENUS

Neville Jonathan and George Doherty Feb 1963 44 p 6 refs

(NASA Contract NASw-395)

(NASA CR-14; GCA-TR-63-1-N) OTS: $460 ph, $1 52 mf

The luminescence on the dark side of Venus, strong emis-

sions in the region 4400 A to 4410 A. is analyzed to determine

whether it is a product of chemical reactions The results of

several investigations of the chemiluminescence arising from

the reaction of carbon monoxide with atomic oxygen are

summarized and compared A mechanism is proposed to

explain the airglow which involves two distinct two-body

reactions resulting in the formation of both radiative and non
radiative carbon dioxide molecules A recommendation is made

to study the reactions at higher temperatures but it is noted

that, at room temperatures, the luminescence is a factor of

2000 less than that caused by the 0 + NO reaction D E R

N63-17315 Geophysics Corp of America. Bedford. Mass

PLANETARY AERONOMY X: ATOMIC POLARIZABILITIES

AND SHIELDING FACTORS

A DalgaCno Feb i963 87p 96 refs Submitted for Publication

(NASA Contract NASw 3951

(NASA CR (, GCA TR-63-2-N_ OTS $8 10 ph, $281 mf

The changesin the charge distribution of an atom interact

mg with an electric held and the various shielding effects of the

inner closed shells of electrons on the distribution of nuclear

and electron charge are discussed The definitions and quantal

formulae are explained, the approximations for the perturbation

theory are presented, and solutions via variational methods, the

Hartree Fock approximation, expansion methods, and statis-

tical methods are given Finally. numerical values for dipole and

quadrupole polarizabdities and for the quadrupole and higher

order shielding factors are presented in tabular form DE R

N63-17316 Geophysics Corp of America. Bedford, Mass
PLANETARY AERONOMY Xl: ABSOLUTE INTENSITY

MEASUREMENTS IN THE VACUUM ULTRAVIOLET

J A R Samson Mar 1963 28p 6refs

(NASA Contract NASw-395)

(NASA CR-7; GCA-TR-63-3-N) OTS: $2 60 ph. $1 04 mf

Absolute intensity measurements of vacuum ultraviolet

radiation are made using the technique of photolonizing rare

gases and assuming that their photoionization yield is umty

It was concluded that the relative photoionization yields of the

rare gases with respect to one another is umty Therefore.

absolute intensity measurements will be independent of the

rare gas that is used. provided that proper experimental care

is observed N EA

N63-17317 Geophysics Corp of Amr!rH:a Bedford Mass

PLANETARY AERONOMY Xll: THE ROLE OF INTERPLANE

TARY DEBRIS IN PLANETARY ATMOSPHERES: I. SODIUM

IN THE EARTH'S ATMOSPHERE

F F Marmoand H K Brown Mar 1963 38p 19refs

(NASA Contract NASw 395)

(NASA CR-13 GCA TR 63 4 NI OTS $360 ph $1 34 mf

InvestlHatlons of planetary atmospheres are (:on(JtJcte(-J to

explain the extraterrestrial origin of sod*Lirn Firs! sodium m

the Earths atmosphere is examined to check the vahdlty,of the

physical mathematical model boundary COn(htlOnS _IIQ pa[_

metric values employed Second with _denti(:al debris reflux

rates assumed for both Venus and Mars the distribution of

sodium in their atmospheres *s calculated All computations

are presented on a relative scale for ready comparison Results

indicate that there 1s constderable more free sodium in the

atmospheres of Venus and Mars than that which exists m the

Earths atmosphere This LS apparently dHe to the fact treat

the total oxygen contents of the atmospheres of Venus and

Mars are beheved to be about ] part m 105 of that of Earth

IvL

N63-17319 Geophysics Corp of America, Bedford. Mass

LABORATORY AND THEORETICAL STUDIES IN THE VAC-

UUM ULTRAVIOLET FinaIReport, 2 Feb. 1962 through 2 Mar.

1963

F F Marmo Apr 1963 182 p refs

(NASA Contract NASw-395)

(NASA CR-50201: GCA-TR-63-12-N) OTS: $1300 ph.

$566 mf

Laboratory and theoretical studies in the ultraviolet covered

the following phases of theoretical planetary aeronomy: NO 2

in the Martian atmosphere, atmospheric parameter determina

tion by rocket-borne mass spectrometers, electron temperature

in the ionosphere, solar flux incident to planetary atmospheres

for the spectral region from 50 A to 3000 A, absorptton cross

sections for wavelengths less than 3000 A, and atomic polariza-

bilities and shielding factors: and the following phases of experi-

mental planetaryaeronomy: the absorption and photoionization

coefficients of propylene and butene-1 in the vacuum ultra-

violet, the duoplasmatron as a vacuum ultraviolet light source,

and the dark side airglow of Venus D E R

N63-17320 Geophysics Corp of America. Bedford. Mass

PLANETARYAERONOMYXlV: ULTRAVIOLET ABSORPTION

OF SO2: DISSOCIATION ENERGIES OF SO 2 AND SO

P Warneck. F F Marmo. and J O Sullivan May 1963 25 p
17 refs

(NASA Contract NASw-701)

(NASA CR-10; GCA-TR-63-13-N) OTS: $260 ph. $095 mf

The absorption intensities of SO 2 were measured in the

wavelength region 2000 to 3100 A, employing the hydrogen

continuum as the source and at selected wavelengths utilizing

the mercury line spectrum The pressure dependence of the

absorption intensity was investigated at 1849, 2537. and 3131

•&. The existence of an absorption continuum in the spectral

region 1700 to 2300 /3, has been established, and attributed to

the dissociation of SO 2 forming SO and a ground state oxygen

atom The onset of the continuum prowdesan upper limit value

tO the dissociation energy of SO 2 The Implicat_ons upon the

SO 2 and SO dissociatton energies are discussed Author

2O
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N63-17664 RAND Corp. Santa Monica, Calif

RADIATIVE TRANSFER IN A PLANETARY ATMOSPHERE

WITH IMPERFECT SCAT[ERING

ZdenekSekera June 1963 76p 15refs

(AF49(638)-700: Proi RAND)

(R-143-PR)

The problem of radiative transfer in a plane-parallel medium

that exhibits scattering and absorption is solved, It can be

used to compute the intensity and polarization of radiation

emerging from an absorbing atmosphere The solution was

obtained for the so-called inhomogeneous case in which the

absorption coefficient varies within the medium. Hence. this

theoretical model represents an atmosphere in which the

absorbing power is changed by temperature dependence or

pressure broadening of tP,e absorption lines. Tile theoretical

results can be readily applied to the radiation emerging from a

planetary atmosphere, both in the ultraviolet absorption region

of ozone and oxygen, and in the near-infrared region where the

atmospheric constituents have vibration-rotational absorption

bands. Author

N63-19338

N63-18437 Air Force Systems Command. Foreign Technol-

ogy Div, Wright-Patterson AFB, Ohio

STUDY OF INTERPLANETARY GAS

In its Soviet Satellites and Space Ships (Selected Articles)

Feb 23. t962 p73-75 (See N63-18430 17-32)

A study is made of interplanetary gas which has great

significance in explaining the processes of the exchange of gas

between an interplanetary medium and the surface layers of the

earth's atmosphere. Also. this study aids in understanding the

conditions of propagation of the sun's corpuscular radiation

On the basis of data from observations of polarization of zodia-

cal light, the study of propagation of the so-called whistling

atmospherics can be taken as the most accurate model of an

interplanetary medium. For experimental verification concern-

ing interplanetary gas in the region of the earth and far beyond

its limits, so-called proton catchers were used on cosmic ray
rockets. J.R.C.

N63-18313 National Aeronautics and Space Administration.

Washington. DC

NASA PROGRAM PLANNING IN SPACE SCIENCES

Dec 1962 465p

(NASATM X-50t38) OTS: $23.50ph.$14 15mr

The NASA program planning in space sciences is dis-

cussed. The following areas are covered: Astronomy. Solar

Physics. Planetary Atmospheres, Ionospheres and Radio Phys-

ics, Particles and Fields. Planetology. and Biosciences JA J

N63-18334 RAND Corp, Santa Monica, Calif.

STUDIES OF THE PHYSICAL PROPERTIES OF THE MOON

AND PLANETS Quarterly Technical Progress Report (2)

M.H. Davis, comp anded Dec. 31, 1960 66p 10refs

(NASA Contract NASw-6; JPL Contract N-33561)

(NASA CR-50576: RM-2711-JPL) OTS: $660 ph, $2 18 mI

Among the subjects discussed in this progress report are

the ultraviolet spectrometer for the Mariner A. general circula-

tion of the planetary atmospheres, the interpretation of radio-

metric measurements of Venus, atmospheric reentry (Mars vs

Venus). density of the very high atmosphere, and orbit deter-

minations from terminator observations. J A J

N63-18311B4 RAND Corp., Santa Monica, Calif.

FLIGHT REGIMES IN THE ATMOSPHERES OF VENUS AND
MARS

Peter P. Wegener July 1963 55 p 41 refs

(Contract AF 49(638)-700: Proj. RAND)

(RM-3388-PR)

Preliminary estimates of the flight parameters to be en-

countered on Mars and Venus are desirable Although consid-

erable qualitative information on the two planets is available.

there are few quantitative data that contribute to an under-

standing of their atmospheres From the available quantitative

data. limiting models of the two atmospheres have been con-

structed, and from these models it has been possible to esti-

mate the approximate extremes of aerodynamic parameters

likely to be encountered It is seen that the uncertainties in

aerodynamic flight conditions encompass orders of magnitude.

particularly at high altitudes. Author

N63-19020 General Electric Co Space Sciences Lab

Philadelphia Pa

PERFORMANCE OF SEVERAL ABLATION MATERIALS IN

SIMULATED PLANETARY ATMOSPHERES

R A Sheridan N S Dlacoms. and W R Warren Apt 1963
31 p 9 refs

(Contract JPL-950250)

(R63SD35)

Well known ablation materials typical of three classes of

ablators were tested in the arc-heated gas mixture represent-

at]re of Martian and Venuslan atmospheres ]-he performance

of each material in each gas mixture is evaluated and com-

pared w_th similar performance m air The results illustrate

the severity of the entry problem for Mars and Venus relat,ve to

Earth reentry for high heating rate or primarily steady-state

ablation Slt uatlons Author

N63-19314 RAND Corp, Santa Monica, Calif

ENGINEERING MODEL ATMOSPHERE OF MARS

Gerhard F Schilling Sept, 1962 18 p 8 refs For Presentation

at the AFOSR-GE Symp on Dyn of Manned Lifting Planetary
Entry. Philadelphia Oct, 29-31. 1962

(Contract AF 49(638)-700)

(P-2639)

A theoretical model of the Martian atmosphere is given.

This model atmosphere gives extreme upper and lower prob-

able limits of pressure, temperature, and density up to 150-kin

altitude over middle and low latitudes, independent of time of

dayor season. In addition, a number of parameters are tabu-

lated which are of concern for the engineering design of entry

probes. The mathematical method was based on our present

factual knowledge with a minimum of assumptions and has

therefore yielded results on a rather high confidence level. This

has been achieved in part through an extremely wide spread of
values. Nevertheless. a combination of circumstances makes it

apparent that the engineering task of atmospheric entry will be

easier for the Martian atmosphere than for the atmosphere of

any other planet in our solar system. It can safely be concluded

that Mars will be the first planet inviting manned exploration

from an engineering as well as scientific point of view Author

N63-19338 RAND Corp. Santa Monica. Calif

THE ENVIRONMENT OF THE PLANETS
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N63-19478

WilliamW. Kellogg Oct. 1962 13 p 5 refs Presented at the

Space Exploration lecture series. Calif. U. Oct 1 4. 1962 and

at Moffett Field. Anaheim. Lc, s Angeles. and San Diego

(P-2640)
This review discusses the solar system, and the limitation

of observations from earth-optical telescopes, radio telescopes.

and space probes. Also included are studies of Mals and Venus

atmospheres and surfaces and the possibilities of the existence

of life forms on these planets. N E.A.

N63-19478 North American Aviation, Inc, Downey. Calif

Space and Information Systems Div
PROCEEDINGS OF THE LUNAR AND PLANETARY EXPLORA-

TION COLLOQUIUM, VOLUME III, NUMBER 2, SANTA

MONICA, CALIFORNIA, MAY 23-24, 1962

E M Fallone. ed. May 5, 1963 174 p 130 refs

(Pub 513-W-12)

CONTENTS:

I EXOBIOLOGY

1 THE POSSIBILITY OF LIFE ON MARS S L Miller

(Cahf U) pl 7 lOrefs (SeeN63 19479 19-16)
2 EXPERIMENTAL ORGANIC COSMOCHEMISTRY

THE FORMATION OF BIOCHEMICAL COMPOUNDS J Oro

(Houston U) p9 28 23 refs (See N63 19480 19-29)

3 MARS BIOLOGICAL ANALYSIS BY GAS CHROMA-

TOGRAPHY V I. Oyama (JPL) p 29 36 29 refs (See N63-

19481 19 16)

4 RADIOISOTOPIC METABOLIC DETECTION OF POS-

SIBLE MARTIAN LIFE-FORMS A H Hemr (Resources Res.

Inc) p37 46 2refs (See N63-19482 19 16)

5 SIMPLEVIDICON MICROSCOPY G A Soften (JPL)

p 47 48 (See N63-19483 19-15)
6 STERILIZATION OF SPACECRAFT G L Hobby

(JPLI p 49 52 2 refs (See N63-19484 19-16)

II RADIATION ENVIRONMENTS IN SPACE

7 SOLAR WEATHER FORECASTING F C Jonah

(Chance Vought Corp) p 53 66 (See N63-19485 1928)

8 FREQUENCY AND MAGNITUDE OF SOLAR COS-

MIC RAY EVENTS AS MEASURED WITHIN THE GEOMAG

NETIC FIELD L S Pearce p 67 74 6 refs (See N63-19486

19-28)

9 PHYSICALPROPERTIESOFTHERAOIATION BELTS

S F Singer (Weather Bureau) p 75 86 9 refs (See N63-

19487 19 28)

10 THEIMPORTANCE OF MANNED LUNAR EXPLORA-

TION A R Hibbs (JPL) p 87 98 (See N63 19488 19-29)

III BIOLOGICAL EFFECTS OF RADIATION

11 THE DERIVATIONS OF A NEW DISTRIBUTION

FUNCTION IN RADIOBIOLOGY A Bierman (Lockheed Cali-

fornia Co) p 99 105 2 refs (See N63 19489 19 16)

12 A NEW ANALYTICAL METHOD FOR DETERMINING

DOSE RATES IN ABSORBER SYSTEMS EXPOSED TO

SPACE RADIATION J E Corry and D E Stogryn (Lockheed

Califorma Co) p 107 116 10 refs (See N63-19490 19-28)

13 SOME RADIOBIOLOGICAL ASPECTS OF EARLY

MANNED SPACE FLIGHT W H Langham (Los Alamos Sci-

entific Lab) p 117-134 27 refs (See N63-19491 19 16)

IV ZER0-GRAVITY ENVIRONMENT

14 GRAVITY DESIGN REQUIREMENTS FOR SPACE

STATIONS C B S Evans (Douglas Aircraft Co. Inc) and

E B Konecci (NASA) p 135 140 5 refs (See N63 19492

19-16)
15 OPERATIONAL ASPECTS OF WEIGHTLESSNESS

S J Gerathewohl (NASA. Ames Res Center) p 141 145

(See N63-19493 19-16)

16 PLAGIOGEOTROPISM IN XANTHIUM PENNSYLVAN-

ICUM Preliminary Report J C Finn, Jr and O D Brown

p 147 151 5 refs (See N63-19494 19 16)

N63-19479 California U , San Diego

THE POSSIBILITY OF LIFE ON MARS

S L Miller In North American Aviation, Inc. Downey. Cahf

Proc of the Lunar and Planetary Exploration Colloq, Santa

Monica, Calif. May 23 24, 1962 p 1 7 10 refs (See N63

19478 19 16)

The pnmltive earth is beheved to have had a reducing

atmosphere which was favorable for the evolution of simple

organic life As Mars was formed from the same cosmic dust

cloud as the Earth. similar conditions might be expected to

have existed on that planet Laboratory experiments demon

strafe that certain basic orgamc compounds necessary to pro

duce"hving'" matter can be formed in such a favorable envLron

ment Although these data and the polarlzahon and infrared

measurements of the Martian surface are not conclusbve evl

dence, the exLstenceof Iifeon Mars is highly probable Author

N63-19862 National Aeronautics and Space Administration.

Washington. D C
PHYSICAL CONDITIONS ON MARS IFIZICHESKIYE USLO-

VIYA NA MARSEI

N. P Barabashov Washington, NASA, Aug 1963 13 p Transl into

ENGLISH from Vestnik Akad Nauk SSSR (Moscow), no 10.

1962 p 18 25

(NASA TT-F 165) OTS: $050

A d_scusslon is presented in an effort to clarify what is

reliably known about Mars. what Ls m the reahm of more or less

probable conlecture, and finally what is stdl completely un-

explainable Significant areas for future research toward de

termmmg the physical aspects of planets are indicated
Author

N63-19949 General Electric Co. Phdadelphia, Pa

Space Sciences Lab
THEORY OF HYPERSONIC LAMINAR STAGNATION REGION

HEAT TRANSFER IN DISSOCIATING GASES

S M Scala and L M Gilbert Apr 1963 70p 33refs

(NASA Contract NAS7-100)

(NASA CR-50882: R63SD40) OTS: $6 60ph.$2 30mf

The purpose of the present investigation was to determine

the thermochemical effects of foreign planetary atmospheres

upon hypersomc stagnation region laminar heat transfer and

skin friction, and to attempt to obtain, if possible, a simple

correlation of the results with molecular weight, over a range

of free-stream molecular weight from 2 to 44 Author

N63-19961 Jet Propulsion Lab, Calif Inst of Tech. Pasa-

dena

VENUS: A SUMMARY OF PRESENT KNOWLEDGE

MLchael H Brlggs and Gregg Mamikunian [19631 39 p

107 refs

(NASA Contract NAS7-100)

(NASACR 50873) OTS $360ph.$1 37mf
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Various characteristics and phenomena of the planet Venus

are discussed orbital elements, inferior conjunctions of Venus

*,o 1980, Venus transits linear diameter mass, color, depth

of atmosphere from occultatton, spectral features, gases in the

atmosphere, clouds, temperature estimates, and rotation

periods C LW

N63-20136 National Aeronautics and Space Administration

Ames Research Center Moffett Field Cahf

EXPERIMENTAL STUDY OF RADIATIVE TRANSPORT

FROM HOT GASES SIMULATING IN COMPOSITION THE

ATMOSPHERES OF MARS AND VENUS

Carlton S James N Y Am lost of Aeroo and Astronautics

1963i 7 p 12 refs Presented at the AIAA Conf on Physics

of Entry into Planetary Atmospheres MIT Cambridge Aug

2(_ 28 1963

I&IAA Paper 634551 AIAA S050 members $1 00 non-

members

Measurements have been made of gross spectral quality

and intensity of thermal radiations from the hotgas cap of

small polyethylene models flying through mixtures of CO 2 and

N 2 Mixture proportions and ambient pressure were varied

from pure N 2 to nearly pure CO 2. and from 0004 to 008

atmosphere, respectively Model flight velocity varied from 5

to 8 km/sec Strong radiation from CN. formed in the shock

layer, is observed for a wide range of mixture proportions

Variation of the total intensity of gas-cap radiation with am-

bient pressure, flight velocity, and mixture proportions is

defined Radiation from the mixtures is compared with radia-

tion from air The total intensity of gas-cap radiation from the

C02-N 2 mixtures is found to be several times that from air

at the same flight conditions, except when high CO 2 concen-

trations are combined with low velocities Author

N63-20576 Aerospace Medical Div. Brooks AFB Tex

School of Aerospace Medtcme

THE ECOLOGICAL PROFILE OF MARS: BIOASTRONAU-

TICAL ASPECT

Hubertus Strughold In Its Lectures m Aerospace Med. 4 8

Feb 1963 p 431 448 30 refs (See N63-20551 20-16)

The ecological profile of Mars shows (1) atmosphere

composition to be 93 8% nitrogen. 4% argon. 2 2% carbon

dtoxlde, and traces of water vapor and oxygen. (2) a barometric

"pressure at ground level of about 65 mm Hg. (3i the shield

of the Martian atmosphere should offer adequate protection

from meteorites and cosmic rays. (4) gravity on the Martian

surface is about 38% of that on Earth. and (5) there is no

liquid hydrosphere on the Martian surface P VE

N63-20654 Army Missile Command. Huntsville. Alabama

Redstone Scientific Information Center

RECENT INVESTIGATIONS OF THE ATMOSPHERE AND

SURFACE OF MARS

N N Sytinskaya Aug 5. 1963 18 p Transl by JPRS into

ENGLISH from Priroda (Moscow), v 45. no 6. 1956 p 33 41

(R SIC-44)

Investigations of the atmosphere and surface of Mars are

reviewed The rewew covers: (1) physical and chemical com-

position of the atmosphere. (2) clouds and fog. (3) temperature

of the surface, (4) polar caps, and (5) nature of the surface

AGO

N63-20816 General Electric Co, Evendale, Ohio M_ssile

and Space D_v

VENUS-MARS CAPSULE STUDY. VOLUME I (REVISED)

Mar 1. 1963 598 p refs

(NASA Contract NAS7-100: Contract JPL-950250)

(NASA CR-50956) OTS: $2600ph. $18 14mr

A study was conducted to determine the feasibility of send-

log capsules on impact trajectories to Venus and have them

transmit to the Earth information about the thermodynamic

vaNat_ons of the planet atmosphere, to investigate and estab-

hshthe primary controlling parameters as they affect the per-

formance and capability of a capsule design, and to relate

the capsule requirements and capabdities to future Venus and

Mars capsule m_ssions The results of the study indicate that

_t is feasible to design a capsule that wilt survive entry and

collect and transmit data to the Earth as to the characteristics

of the Venusian atmosphere The d_fference in the design

of capsules for Mars and Venus was also discussed It was

indicated that the heat shield for the Venus capsule may be

twice as heavy as the heat shield for the Mars capsule The

Mars capsule Wil_ require a parachute retardation system in

order to obtain adequate subsonic descent times whereas the

Venus capsule obtain roughly the same descent times with-

out the use of a retardation system These differences in the

two capsules tend to balance out on a weight basis yielding

capsules with roughly the same payload capabihty for the

same total weight C L W

N63-21063 Yale U Observatory. New Haven, Conn.

OBSERVATIONS BEARING ON THE MECHANISM OF

JOVIAN DECAMETRIC EMISSION

JamesN Douglas and Harlan J Smith Repr from Mere Soc

Roy Sci, Ser 5. v 7. (1963) p 551-562 8 refs

(NASA Grant NsG 73 60)

The mechanism of Jovian decametric emission iS discussed

with respect to the following areas rotation period and its

constancy, polarization anomalies, and power and energy asso-

ciated with decameter storms PV E

N63-21075 National Aeronautics and Space Administration.

Goddard Inst for Space Studies. New York. N Y

AN ANALYTICAL SOLUTION FOR DENSITY DISTRIBU-

TION IN A PLANETARY EXOSPHERE

C S Shen Repr. from J Atmospheric Sci. v. 20. No 2, Mar.

1963 p 69-72 2 refs

(NASA RP-15)

An analytical expression is derived for the density distri-

bution in a planetary exosphere. It is shown that according to

a strict collisionless exosphere model the particles m the

velocity space are confined in a region bounded by a hyperbola

and a quarter circle Outside this region there are no particles:

inside, they are distributed bya Maxwelliam law The physical

sigt_ificance of this difference and its effect on the escape

rate are discussed Author

N63-21355 California U. Berkeley

ON THE NATURE OF THE JOVIAN RED SPOT

Carl Sagan [1963] 12 p 13 refs Repr. from Memories

In-8 ° De La Soc R Sc De Liege, v 7. ser 5. no. 1. 1963

p 506-515

(NASA Grant NsG-126 61)
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N63-21425

The Great Red Spot lies in the South Tropical Zone of the

atmosphere of Jupiter For.the past 130 years, at least, it has

been localized at approximately the same latitude; however, it

has shown considerable drift in longitude Hypotheses have

been proposed for explaining this curious discrepancy between

the motion in latitude and the motion in longitude The

hypothesis of the floating Red Spot is generally unsatisfactory

unless a particularly favorable solid-state phase transition

should be operating The meteorological hypothesis has several

satisfactory aspects and is probably preferred at the present

time This hypothesis proposes that a topographical discon-

tinuity in the solid surface of Jupiter. which is only a few

kilometers high. but which has a transverse dimension com-

parable to those of the Red Spot. would suffice to produce a

stagnant Taylor column extending to the Jovian cloud level

If the column were fixed to a uniformly rotating solid surface,

the drift in longitude cannot be explained in the last century.
there would have been times when the plateau was in one

hemisphere and the column in the other But if the solid surface

rotated nonuniformly (only the system solid body plus atmos-

phere must conserve angular momentum), then the drift in

longitude, the absence of a drift in latitude, and several other

dynamic features of the Red Spot are readily explained The

meteorological hypothesis may also provide a natural explana-

tion for the color of the RedSpot. Iv.L

N63-21425 Brown Engineering Co, Inc. Huntsville, Ale

Scientific Research Labs

CHARACTERISTICS AND ORIGIN OF THE NONTHERMAL

RADIO EMISSION FROM JUPITER

N F Six. Jr July 1963 68p 76refs

(Tech Note R-60)

The first part of this document is an up-to-date summary of

the experimental data collected by monitoring the nonthermal

radiofrequency signals from the planet Jupiter The latter part

contains a discussion of the theories which attempt to explain

the origin of the microwave and decameter components of the

radiation, in the light of these data Author

N63-21480 Jet Propulsion Lab,, Calif. Inst. of Tech•, Pasa-

dena

THE ELECTRICAL CHARACTERISTICS OF THE ATMOS-

PHERE AND SURFACE OF VENUS FROM RADAR OBSER-

VATIONS

Duane O Muhleman (Harvard Coll. Obs) Repr from Icarus.

v•l. no 5/6, May 1963 p401-411 26refs

(NASA Contract NAS7-100)

(JPL-TR-32-423)

Radar observations of Venus were made at wavelengths of

125 cm and 68 cm during several months around the 1961

inferior conjunction These observations have been quantita-

tively compared for possible dispersion effects caused by the

atmosphere of Venus and the interplanetary medium A pos-

sible effect of the plasma has been observed at 68 cm through

correlations of the radar echo characteristics with solar activity.

On the assumption that this correlation was real, a crude model

for the ionosphere of Venus has been developed The model

yields a maximum electron density at Venus of order 107

cm-3 corresponding to a plasma frequency of about 27 mc The

absence of relative dispersion and absorption effects between

the two propagation frequencies is interpreted to indicate that

all plasma phenomena were small, however,, in particular.

the proposed ionospheric model as the source of the Venusian

radio spectrum is shown to be inconsistent with the radar ob-

servations. An analysis of the observed echo power indicates

the average dielectric constant of the Venusian surface mate-

rial to be less than 7 but greater than 3 with no large upward

variations during the observations. This low value of the

dielectric constant and the absence of measurable variations

in the echo power (and consequently, in the dielectric constant)

is interpreted to indicate that there are no large bodies of water

on the Venusian surface. Author

N63-21547 Joint Publications Research Service, Washing-

ton. D.C.

EXTRATERRESTRIAL LIFE

A.l. Oparin Transl into ENGLISH from Izv. Akad, Nauk SSSR,

Ser Biol. (Moscow), v 28. no• 1, 1963 p 3-8 In its Soviet

Studies in Space Biol. and Med,. Apr. 4. 1963 p 1-7 (See

N63-21546 22-16)

The possibility of extraterrestrial life on Mars is discussed.

This discussion begins with the conjecture that Mars once had

a hydrosphere and an atmosphere. Thus. the evolution of or-

ganic matter and origin of life on this planet may have occurred

in a similar fashion to that on earth. However, the physical

conditions on Mars gradually came to differ sharply from those

on Earth The physical conditions now prevailing on Mars

suggest that the only living organisms may be anaerobic micro-

'organisms whose metabolism functions in the absence of free

oxygen. Water vapor, which is clearly insufficient in the Mar-

tian atmosphere, may condense at night into liquid on top of

the "Martian soil" and thus createa medium in which primitive

organisms can survive. I.v.L

N63-21997 Armour Research Foundation, Chicago. III.

LIFE IN EXTRATERRESTRIAL ENVIRONMENTS Quarterly

Status Report, Feb. 1B-May 15, 1963

CharlesA. Hagen [1963] 15p 3refs

(NASA Contract NASr-22)

(NASA CR-50883; ARF 3194-9) OTS: $1.60 ph. $0.80 mf

A micrococcus, nonspore former, isolated from a California

desert soil. was placed in a simulated Martian environment and

survived with little change in total viable count for at least 28

days. Survival in the Martian environment of this microorga-

nism was enhanced when the Martian soil was replaced with

sterile desert soil from which it was isolated, The decrease in

total viable count as a result of inoculation procedure and flush-

ing with either Earth or Martian atmosphere was partially over-

come by replacing the Martian soil with the desert soil. A

partial listing of this microorganism's morphological and bio-

chemical characteristics is given; the moisture, organic, and

inorganic composition of the Martian soil and of 5 desert soils

are reported, and the moisture uptake of Martian soil and of

Martian soil with 1 and 10% dehydrated bacteriological medium

is indicated. C•LW.

N63-22157 Jet Propulsion Lab.. Calif. Inst. of Tech.. Pasa-

dena

THE INFLUENCE OF SHAPE ON AERODYNAMIC DAMPING

OF OSCILLATORY MOTION DURING MARS ATMOSPHERE

ENTRY AND MEASUREMENT OF PITCH DAMPING AT

LARGE OSCILLATION AMPLITUDES

Bain Dayman, Jr.. James M. Brayshaw. Jr.. Duane A. Nelson,

Peter Jaffe, and Terry L. Babineaux Feb. 28, 1963 39 p 17

refs

(NASA Contract NAS7-100)

(NASACR-51421;JPL-TR-32-380) OTS: $3.60 ph. $1.37 mf
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Preliminary mission requirements for first generation vehi-

cles proposed for entry into the atmosphere of Mars indicate

the use of a high-drag body of revolution with length about

equal to the maximum diameter. Even for the case of initial

rearward entry, it is desirable that forward orientation with

low amplitudes of oscillation of such vehicles during the

heating period "(and b6yond) be attained passively: that is.

without the need of any active control devices. Six-degree-

of-freedom atmosphere-entry studies indicate the significant

effects of both vehicle shape and pitch damping upon the an-

/elope of the angle-of-attack oscillation at the time of practical

,)arachute deployment. One purpose of this report is to demon-

strate the importance of the vehicle shape upon the require-

ments (accuracy and angle-of-attack amplitude) for measur-

ing pitch damping: the other purpose is to discuss the two

wind-tunnel methods being developed to measure small

amounts of pitch damping accurately at high amplitudes of

oscillation. Author

N63-23185

extensible balloons and three classes of nonextensible bal-

loons. With reasonable assumptions concerning the Martian

atmosphere and the success of certain research efforts, the

theory indicates that the tasks at which balloons can be useful

and efficient on Mars are quite varied, Author

N63-22939 Douglas Aircraft Co., Inc.. Santa Monica. Calif.

AN AIRBORNE INFRARED RADIOMETER EXPERIMENT TO

DETECT WATER VAPOR ON VENUS

D. C. Evans Apr. 1963 69 p 27 refs

Development of a system using the DC-8 as an airborne

observatory is discussed. During 1962, attempts were made

to observe Venus, The program has been delayed indefinitely

because the spectral radiometer that was used proved to be

inadequate. Author

N63-22371 Douglas Aircraft Co., Inc.. Santa Monica. Calif.

PHYSICAL PROPERTIES OF THE PLANET MARS

Aug. 1963 98p 179refs

(SM -43634)

Topics of discussion include orbital elements, satellites.

mass. diameter, shape, mean density, internal structure, surface

gravity, the axis and period of rotation, temperature, climate.

atmosphere, surface pressure, circulation, clouds, surface fea-

tures, polar caps. canals, life. and electromagnetic and particle

fields, J.E.T.

N63-22512 Geophysics Corp. of America, Bedford. Mass.

THEORETICAL ESTIMATES OF THE AVERAGE SURFACE

TEMPERATURE ON MARS Technical Report No. 1

George Ohring. Wen Wang, and Gloria De Santo Apr. 1962

27 p 10 refs

(NASA Contract NASw-286)

(NASACR-51990:GCA-TR-62-3-N) OTS: $2.60ph.$1,01 mf

Estimates of the average surface temperature on Mars are

derived from radiative equilibrium considerations, A minimum

possible surface temperature is estimated by computing the

radiative equilibrium temperature that the Martian surface

would have if the planet had no atmosphere. An estimate of

the maximum possible value of the average surface temperature

is obtained by computing the surface temperature that would

result from a maximum greenhouse model. The computations

indicate that the average surface temperature is in the range

219 ° K to 233 ° K. Comparisons of the theoretical computa-

tions with indications of surface temperature obtained from

thermal emission observations are found to be in reasonable

agreement. Author

N63-22880 RAND Corp.. Santa Monica. Calif,

THE PHYSICS OF BALLOONS AND THEIR FEASIBILITY AS

EXPLORATION VEHICLES ON MARS

S. M. Greenfield and M. H. Davis Sept. 1963 167 p 68 refs

(NASA Contract NAS7-100; and JPL Contracts N-33561

and N-950505)

(NASA CR-51782; R-421-JPL) OTS: $12.00 ph. $5.21 mf

This report presents a development of balloon theory and

an analysis of the performance of balloons as vehicles on Mars.

A general theory is developed that describes the behavior of

N63-23020 National Aeronautics and Space Administration.

Washington, DC.

THE U.S. SPACE PROGRAM PROGRESS REPORT

Hugh L. Dryden [1962] 10 p Presented at Space Sci. Com-

memorative Dinner. Cleveland, Ohio. Nov. 25. 1962

(NASATMX-50963) OTS: $1.10 ph, $0,80 mf

NASA accomplishments over the past four years are out-

lined. Much detailed information of the composition of the

Earth's "'atmosphere" has been gained. The first layer extends

to about 75 miles, and is composed chiefly of oxygen and

nitrogen; the second layer extends from about 75 miles to

about 620 miles, and is composed essentially of atomic oxygen:

the third layer which extends from about 620 miles to 1500

miles is composed chiefly of helium. Above this layer is the

hydrogen layer fading out into interplanetary space. The major

outline of the density of the atmosphere at various heights

and its variation with time of day and with solar activity have

been determined. Radio soundings of the ionosphere are being

made Measurements of protons and electrons in the region

around the Earth are being made. The main features of the

Earth's magnetic field have been determined. The moving

Earth produces a magnetic shock wave in the interplanetary

field. Behind the shock wave is a region of transition to the

Earth's field exhibiting irregular variations in magnitude and

direction. The first probe to Venus is on the way. due to reach

the neighborhood of the planet in mid-December. Tiros weather

satellites are sending meteorological data. and Echo and

Telstar are providing transoceanic communications. The devel-

opment of an advanced Saturn is underway. Project Mercury

was successful. Projects Gemini and Apollo are in the devel-

opment stages. I.v.L.

N63-23185 General Electric Co.. Valley Forge, Pa. Space
Sciences Lab.

EXPERIMENTAL HEAT TRANSFER STUDIES OF HYPER-

VELOCITY FLIGHT IN PLANETARY ATMOSPHERES

J. SGruszczynskiand W. R. Warren. Jr. N Y. Am. Inst. of Aeron.

and Astronautics [1963] 61 p 20refs Presented at the AIAA

Conf, on Phys. of Entry into Planetary Atmospheres. Cambridge.
Mass., Aug. 26-28. 1963

(Supported by NASA; JPL Contract 950297)

(AIAA Paper 63-450) AIAA: $0.50 members, $1.00 non-

members

Characteristics of aerothermodynamic conditions affecting

a vehicle entering a planetary atmosphere are explored. Results
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of flight simulation study of some of the heat transfer prob-

lems associated with the entry of a ballistic vehicte into the

atmospheres of near planets are presented The planetary at-

mospheres are assumed to be composed primarily of CO2-N 2.

and hypervelocity entry conditions are assumed. The per-

centage composition of the CO2-N 2 does not have a large

effect on the experimental convective heat transfer rates: and

the percentage composition of the test gas is relatively much

less important in the hypervelocity regime than in the earth

orbital and suborbital velocity regimes. R.T.K.

N63-23454 California U., Berkeley

LIFE BEYOND THE EARTH

Carl Sagan InUSIA Voice of Amer. Forum Ser. on Space Sci,,

Jan. 8-May 21, 1962 p 297-310 (See N63-23436 24-01)

(Lecture 20)

The interrelated questions of extraterrestrial life and the

origin of life on Earth are considered. A theory of the origin of

life in the primitive oceans is reviewed, and the laboratory re-

creation of life is regarded as a likely possibility. The primitive

environments of the other planets are expected to have been

similar to the primitive environment of the Earth. Information

on the present atmospheric and surface conditions of Venus,

Mars, the Moon, and the Jovian planets is reviewed and related

to the possibility of existence of life based on organic matter.

The existence of life based on some other kind of chemistry is

beyond comprehension at present. Speculation on extrater-

restrial life has been popular over the years, but the prospect

of actual experimentation to solve this question belongs to

this generation. The importance of sterilizing the interiors of

all space probes in order to prevent contamination of extrater-

restrial areas with terrestrial microorganisms is stressed.

M.P.G.

This report reviews theoretical studies performed with

regard to the ablation-type heat protection of vehicles travers-

ing an atmosphere. These studies rest on numerical solution

methods of the pertinent, partial differential equations repre-

senting balances of mass. momentum, and heat. Provided

sufficiently small steps are used. the numerical calculation

methods yield exact solutions for homogeneous and non-

charring materials. Author

1964
STAR ENTRIES

N64-10081 * National Aeronautics and Space Administration.

Ames Research Center, Moffett Field. Calif.

EXPERIMENTAL STUDIES OF STATIC STABILITY AND RA-

DIATIVE HEATING ASSOCIATED WITH MARS AND VENUS

ENTRY

CarltonS. James and Willard G. Smith In Am. Inst. of Aeron.

and Astronautics Proc. of the Aerospace Forum I Session

Jan. 1963 p 16-21 refs (See N64-10080 01-01) AIAA:

$4.00 members, $8.00 nonmembers

Preliminary experimental studies concerning two aspects

of vehicle entry into the atmosphere of Mars or Venus. those

of radiative heating and static stability, are discussed. The

radiative heating problem is examined by comparing gas-cap

radiation in the simulated planetary atmospheres with that

under the same ambient conditions in air. The effects of gas

composition on static stability and drag of several different

entry-body configurations are compared. Author

N63-23806 Jet Propulsion Lab.. Calif. Inst. of Tech, Pasa-

dena

MARS ATMOSPHERE ENTRY PARAMETRIC STUDY

J. M. Brayshaw Sept 15, 1963 109p refs

(NASA Contract NAS7-100)

(NASACR-52271; JPL-TR-32-458) OTS: $9.10 ph, $3.47 mf

The expected extreme model atmospheres as well as the

anticipated extremes of initial entry velocity, entry angle, and

ballistic coefficient were included in the study. As functions

of these variables, the following parameters are plotted in

graphical form: (1) flight path acceleration vs altitude;

(2) mach no. vs altitude; (3) dynamic pressure vs altitude;

(4) heating rate vs altitude; (5) flight path angle vs altitude;

(6) atmospheric velocity vs altitude: (7) altitude vs time;

(8) altitude vs planet centered angle. In addition, summary

plots of peak heating rate. peak acceleration, unretarded impact

velocity, and altitude for parachute deployment are shown as

a function of entry angle for the extremes of ballistic coefficient

and model atmosphere. Au'thor

N64-10102 ° General Electric Co.. Philadelphia, Pa. Space

Sciences Lab.

MEASUREMENTS OF HYPERVELOCITY STAGNATION POINT

HEAT TRANSFER IN SIMULATED PLANETARY ATMOS-

PHERES

J. S. Gruszczynski and W. R. Warren Mar. 1963 69 p refs

(NASA Contract NAS7-100; JPL Contract 950250; AF 49

(638)-931)

(NASA CR-52201; R63SD29) OTS: $6.60 ph, $2.27 mf

The heat transfer to the stagnation region of a hemispher-

ical body at flight velocities up to 40,000 fps in two CO2-N 2

gas mixtures corresponding to the expected atmosphere of

Venus. has been investigated experimentally in the electrically

driven hypervelocity shock tube. These results are compared

with heat-transfer data in pure CO 2 and pure N 2. Calculations

of radiative heat-transfer contribution to the total heating are

shown. Also, shock-tube performance in two gas composi-

tions as used in these experiments was computed. An attempt

was made to measure radiant heat transfer to the stagnation

region using the newly developed cavity gage. Author

N63-23818 National Aeronautics and Space Administration.

Marshall Space Flight Center. Huntsville. Ala

STUDIES ON ABLATION OF OBJECTS TRAVERSING AN

ATMOSPHERE

Ernst W. Adams, John D. Warmbrod. and Benton K. Berry

June 19. 1963 42 p refs

(NASA TM X-50999: MTP-AERO-63-47) OTS: $460 ph.

$1.46 mf

N64-10315 Avco Corp., Wilmington. Mass. Research and

Advanced Development Div.

CONVECTIVE HEATING IN PLANETARY ATMOSPHERES

W. Van Tassell Oct. 18, 1963 40 p refs

(RAD-TM-63-72)

A study of convective heating in mixtures of nitrogen and

carbon dioxide is reported. This study for four different mixture
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ratios and for a variety of flight conditions has been performed.

The results in the form of tables and design graphs are pre-

sented. Applications to planetary probe designs are given. A

comparison with available experimental data is also made, and

very g_od agreement is indicated. Author

N64-10461 ° Jet Propulsion Lab.. Calif. Inst. of Tech. Pasa-

dena

ULTRAVIOLET SPECTROSCOPY OF PLANETARY ATMOS*

PHERES

Charles A. Barth Repr. from "Dyn. of Manned Lifting Plane

tary Entry", July 1963 p 82-94

(NASA Contract NAS7-100)

(NASA CR-52461; TR-32-516)

The ultraviolet spectrum of a planetary atmosphere is pro-

duced by charged-particle bombardment and solar radiation.

The ultraviolet aurora and dayglow may be observed from a

rocket within the atmosphere, from a satellite above the at-

mosphere, and from a space probe flying by the planet The

spectrum of the ultraviolet dayglow is the result of molecu-

lar scattering, abosrption, resonance reradiation, and fluores-

cence of the incident solar radiation The composition of the

upper atmosphere may be determined from a quantitative

analysis of the dayglow spectra. The spectrum of the ultra-

violet aurora identifies many of the atoms and molecules that

are present in the atmosphere. The geographic distribution

of the aurora is believed to be the result of the interaction of

the solar plasma with the planet's magnetosphere. The de-

tails of the spectrum will provide information on the energy

and nature of the bombarding particles. Author

N64-10903" Cutler-Hammer. Deer Park. NY

STUDY OF TOPSIDE SOUNDER FOR MARS AND VENUS

IONOSPHERES FROM MARINER SPACECRAFT Final Report

T Flattauand R Donegan Oct 1963 118 p refs

(NASA Contract NASw-513)

(NASA CR_52731: Rept 1844 1) OTS: $9.60 ph. $3 74 mf

This report analyzes the problems and solutions in sound-

ing the topside of the ionospheres of Mars and Venus from

a passing spacecraft. A recommended system configuration

is described that uses a set of optimum techniques for per-

forming the soundings requiring peak RF powers that are

compatible with solid-state transmitters Transmission of an

interrupted CW (50-percent duty cycle) RF pulse train that is

small-angle phase modulated by a 150-cps tone is chosen

as the optimum modulation The distance to the reflecting

layer of the ionosphere can then be determined by measuring

the phase delay of the detected tone in the received signal.

A partial breadboard of the recommended system was con-

structed during the study to verify the suitability of the various

techniquesand their compatibility. The design specifications and

details of the system components are discussed Author

N64-10929" Massachusetts Inst. of Tech. Cambridge

RADIOMETRIC MEASUREMENTS IN RADIO ASTRONOMY

Victor K Chung In RAND Corp The Appl of Passive Micro-

wave Technol. to Satellite Meteorology: A Syrup Aug 1963

p 218-219 (See N64-10911 02-01) OTS: $17 00 ph. $8.15 mf

Plans for a program in radio astronomy, which will investi-

gate the Earth's atmosphere and the extraterrestrial sources

of radio emission, are summarized as follows: (1) A ground-

based radiometer looking skyward at various angles with re-

spect to the zenith will be used for studying the distribution

and abundance of water vapor in the atmospkere The radiom-

eter will track the Sun and the Moon (2) Rad=ometric

measurements wilt he taken of several sources, primarily

Venus, Jupiter. and some of the other stronger sources

(3) An attempt will be made to take spectra of gases at very

high pressures. (4) Measurements of the emissive properties

of some common materials will be made at frequencies planned

for the radiometers (5) An attempt will be made to transis-

torize all equipment so that it can be flown in a balloon and

perhaps even in a satellite I.vL

N64-11234" National Aeronautics and Space Administration

Goddard Space Flight Center. Greenbelt. Md.
EXPERIMENTS FROM A SMALL PROBE WHICH ENTERS

THE ATMOSPHERE OF MARS

R A Hanel. L E. Richtmyer. R. A Stampfl. and W G. Stroud

Washington. NASA Dec. 1963 23 p refs

(NASA TN D-1899) OTS: $075

This paper addresses itself to the design of a Mars capsule

capable of a safe entry and landing on Mars Quite simple

sensors of pressure, temperature, density, molecular weight, and

gross composition of the atmosphere can yield significant phys-

ical and ecological data The safe landing will permit the

execution of significant biological experiments for the detection

of life. Data transmitted ata rate of 1 bit/sec during the capsule

descent and following the landing are best handled by a direct

planet-to-Earth communication link. The significance of the

experiments and the techniques required are discussed.
Author

N64-11293" liT Research Inst, Chicago. III

LIFE IN EXTRATERRESTRIAL ENVIRONMENTS Quarterly

Status Report, 15 Sep-15 Nov. 1963

Charles A. Hagen and Regnal Jones [t963] 20 p

(NASA Contract NASr-22: IITRI Proj. C194)

(NASA CR-52841; IITRI-C194_11) OTS: $160 ph. $0.80

mf

Bacterial counts are given for soil samples collected at

Rocky Mountain National Park. Colorado and White Sand Na-

tional Monument. New Mexico. Faculative, lecithinase posi-

tive microorganisms were isolated from a variety of desert and

tundra soil samples These bacteria were able to survive the

simulated Martian environment of the experiment. Fungal

components of lichen species were isolated and were able to

survive the Martian atmosphere Apothecia germination, with

mycelial growth also occurred in the simulated Martian envi-

ronment, Some pigmentation of lichenized fungi grown in the

Martian atmosphere was noticed. R T.K

N64-11650" National Aeronautics and Space Administration.

Washington. D.C.

RADIATIVE TRANSFER IN THE ATMOSPHERES OF VENUS

AND MARS

R Jastrow and S I. Rasool [1962] 14p refs Presented at the

3rd COSPAR Space Sci Symp. Wash., DC 30 Apr-9 May
1962

An approximate theory of radiative transfer in planetary

atmospheres is developed and applied to atmospheres of Venus

and Mars. The results for Venus indicate that the atmosphere

of that planet must have an optical thickness of 60 in the in-

frared, corresponding to a transmission of t0 -26. in order to

producethe observed surface temperature of 600 ° K. The surface

temperature and tropopause height of Mars are also investigated.
Author
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N64-11903 ° National Aeronautics and Space Administration

Ames Research Center, Moffett Field. Calif.

A STUDY OF THE CONVECTIVE AND RADIATIVE HEAT-

ING OF SHAPES ENTERING THE ATMOSPHERES OE VENUS

AND MARS AT SUPERORBITAL SPEEDS

Fred A. Demele Washington, NASA. Dec 1963 31 p refs

(NASA-TN-D-2064) OTS: $075

Analysis indicates that for blunt capsule entries at speeds

somewhat greater than the Hohmann-transfer planetary ar-

rival velocities, the predominant heating mode is by radia-

tion in the case of Venus, and by convection in the case of

Mars. It is shown that sweepback of the bow shock can re-

duce the radiative input so drastically that for Venus entry the

total combined radiative and convective heat input of a coni-

cal shape will be about half that of a blunt capsule. Because

convective heating predominates in the Mars entry, little or

no reduction in total heat is afforded by conical shapes.

However. since the radiation is highly dependent on veloc-

ity, conical shapes appear attractive for Mars entry at higher

velocities (say 40,000 fps) corresponding to those for short-

ened interplanetary trip times. There is strong experimental

evidence that the intensity of radiation is significantly in-

fluenced by gas composition. Author

N64-11942 Douglas Aircraft Co., Inc. Santa Monica. Calif

Missile and Space Systems Div.

MODEL ATMOSPHERES FOR THE PLANET MARS

D C EvansandP. E. Wasko Aug 1963 61 p refs

(SM -44552)

Four model atmospheres for the planet Mars are presented

for use in engineering studies Three are for a molecular weight

of 280 with surface pressures of 85, 162. and 37 mb. They

are representative of mean, maximum, and minimum condi-

tions, respectively The fourth model is for a molecular weight

of 328 with a surface pressure of 37 mb. representing ex

trememinimum conditions These models indicate the expected

numerical range of the thermodynamic variables pressure,

temperature, and density--to be encountered in the Martian at

mosphere from 0 to 400 km (1,312.300 ft) during the 11 year

solar cycle. 1976 to 1985 The extreme atmospheric models

are not artificial envelopes of all possible combinations, but

represent physical conditions which may actually exist on Mars

Author

N64-12165 National Bureau of Standards. Boulder, ColD

BIBLIOGRAPHY ON ATMOSPHERIC ASPECTS OF RADIO

ASTRONOMY

Wilhelm Nupen 1 May 1963 453 p 1013 refs Meteorol and

Geoastrophysical abstracts prepared by Am Meteorol Soc

(NBS-TN-171) Available from GPO

This annotated bibliography contains references from the

literature published between 1900 and 1961, inclusive, but the

bulk of the literature follows the discovery by Jansky in 1932

of radiofrequency radiation from the sun, and especially the

building of radio telescopes since World War II The sublect

matter is confined to: (1) the effects of the earth's atmosphere

on radiofrequency radiation from the sun, planets, stars, the

galaxies, and intergalactic space; and (2) knowledge of atmos

pheric or ionospheric structure, composition, or physics

RTK

N64-12274 RAND Corp. Santa Monica, Calif.

PARAMETRIC LIMITS FOR THE UPPER ATMOSPHERE OF
MARS

G. F. Schilling Nov. 1963 52 p refs

(Contract AF 49(638)-700; Proj RAND)

(RM-3885-PR; AD-423922)

Probable upper and lower limits are calculated for the

distribution of atmospheric pressure and mass density in the

upper atmosphere of Mars The three self-consistent model

atmospheres (Tentative Maximum. Tentative Minimum. and

Tentative Standard) should bracket actual conditions in the

Martian atmosphere up to 600-km altitude and. above that.

plausibly represent the extreme range of probable conditions

At any specific altitude level, the true daily mean values pre-

vailing during any season over middle and low latitudes should

fall between these limits. If no specific season, time of day.

or latitude is specified, the Tentative Standard Atmosphere

will estimate, in orders of magnitude for the whole altitude

range, those pressures and densities that will probably occur

more often than not Author

N64-12890 Joint Publications Research Service, Washing-
ton, D.C,

EXPLORATIONS OF OUTER SPACE AND THE OUTER LAY-

ERS OF THE ATMOSPHERE

A.A. Blagonravov In its Outer Space Explorations 4 Dec. 1963

p 1-22 (See N64-12889 04-01)

The principal results of explorations of outer space were

carried out with the aid of: (1) the automatic interplanetary sta-

tion, "Mars-I;" (2) satellites of the "Kosmos" type intended

for study of the outer layer of the atmosphere and the outer

space which surrounds the Earth; (3) the launching of explora-

tory rockets with the purpose of recording the temperature,

density, and winds in the upper layers of the atmosphere; and

(4) radiolocation of the planets Mercury, Venus, and Mars with

the aid of ground-based means. RTK

N64-12950" Geophysics Corp. of America. Bedford, Mass.

A THEORETICAL ESTIMATE OF THE AVERAGE VERTICAL

DISTRIBUTION OF TEMPERATURE IN THE MARTIAN AT-

MOSPHERE Technical Report No. 2

GeorgeOhring Jun 1962 19p refs

(NASA Contract NASw-286)

(NASA CR-52414; GCA-TR-62-7-N) OTS: $1.60 ph, $080
mf

The average variation of temperature with height in the

Martian atmosphere is probably controlled by radiative and

convective processes. With the use of a simple theoretical

formulation in which it is assumed that convection will ex-

tend to that height above which the radiative equilibrium

lapse rate is just stable, the average temperature profile is

computed. It is assumed that the average surface tempera-

ture is 230 ° K, that there is no absorption of solar radiation

in the atmosphere, and that carbon dioxide in an amount

equal to 2% by volume is the only important radiating gas.

The radiation fluxes are computed with the aid of radiation

tables; the radiative equilibrium temperatures are calculated

using an iterative procedure The computed temperature pro-

file is characterized by an adiabatic troposphere extending to

about 9 km, above which the temperature continues to de-

crease with height to an average value of about 90°K for

the topmost 5mb layer, Author

N64-13066" Geophysics Corp. of America. Bedford, Mass

A STUDY OF THE METEOROLOGY OF MARS AND VENUS

Quarterly Progress Report No. 3, 6 Jul.-5 Oct. 1963

[1963] 35p 4refs

(NASA Contract NASw-704)

(NASA CR-55165) OTS: $3.60ph.$125mf

Several topics of importance to the meteorology of Mars

and Venus were investigated Atmospheric tides in the Martian
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atmosphere were discussed. Techniques for constructing ther-

modynamic diagrams for the Martian atmosphere were devel-

oped, and actual diagrams are under construction. Meteorolog-

ical studies of Venus focused on two problems, both of which

are related to planetary and atmospheric temperatures, The first

problem was an estimate of the amount of solar radiation ab-

sorbed by carbon dioxide in the atmosphere of Venus. The sec-

ond problem concerned the temperature variation with altitude

in the atmospheric layer between the planet's surface and the

base of the cloud layer. Techniques for computing the radiative

equilibrium distribution of temperature in this layer were de-

veloped. I.v.L.

N64*13272 ° Jet Propulsion Lab.. Calif. Inst. of Tech., Pasa-

dena

HIGH DISPERSION SPECTRA OF THE OUTER PLANETS:

I. JUPIIER IN THE VISUAL AND RED

Hyron Spinrad and Laurence M. Trafton Repr, from Icarus. v. 2

Jan. 1963 p 19-28 refs

(NASA Contract NAS7-100)

(NASA CR-53003; JPL-TR-32-437)

High dispersion spectrograms of Jupiter partially resolve
the red methane and ammonia bands and show new. weak

lines At times the Jovian ammonia and methane gases do

not co-rotate with the cloud layer as evidenced by the anom-

alous inclination of their absorption lines, The measures are

discussed in detail The Jovian CH 4 lines in the k6190 band

have been compared in detail with their laboratory and Sat-

urnian counterparts. An upper limit to the total pressure

above the Jovian cloud layer is estimated; from these data

and a new H 2 abundance of about 27 km-atm, a limit to the

H/He ratio is deduced. We find the H/C ratio for Jupiter. Sat-

urn, and Uranus to be far below the corresponding ratio in

the Sun and other stars. The locations of two new lines

tentatively ascribed to Jupiter are given; a search for some

other absorbers in this spectral region gave negative results

Author

N64-13273" Jet Propulsion Lab., Calif. Inst. of Tech., Pasa-

dena

MARS ATMOSPHERE ENTRY PARAMETRIC STUDY

J. M. Brayshaw 31 Oct 1963 109 p re[s (See N63-23806

24-29)

(NASA Contract NAS7-100)

(NASA CR-53020: JPL-TR-32-458. Rev 1) OTS: $9,10 ph.

$3.47 mf

The expected extreme model atmospheres, as well as the

anticipated extremes of initial entry velocity, entry angle, and

ballistic coefficient were included in the study, As functions

of these variables, the following parameters are plotted in

graphical form: (1) flight path acceleration vs altitude; (2) Mach

no. vs altitude; (3) dynamic pressure vs altitude. (4) heating

rate vs altitude; (5) flight path angle vs altitude; (6) atmospheric

velocity vs altitude; (7) altitude vs time; and (8) altitude vs

planet centered angle In addition, summary plots of peak heat-

ing rate. peak acceleration, unretarded impact velocity, and

altitude for parachute deployment are shown as a function of

entry angle for the extremes of ballistic coefficient and model

atm osphere Author

N64-13274 ° Jet Propulsion Lab., Calif. Inst. of Tech, Pasa-

dena

HIGH DISPERSION SPECTRA OF THE OUTER PLANETS.

II. A NEW UPPER LIMIT FOR THE WATER VAPOR CON-

TENT OF THE MARTIAN ATMOSPHERE

Hyron Spinrad and E. H. Richardson Repr. from Icarus, v. 2.

Jun. 1963 p49-53 refs

(NASA Contract NAS7-100)

(NASA CR-53004: JPL-TR-32-462)

A very high dispersion spectrogram of Mars has been

searched unsuccessfully for Martian H20 lines near X 7200.

The plate was taken on a very dry night when the Doppler

shift was sufficient to displace any Mars H20 lines 0.29 A

from their telluric counterparts. From this data. an upper limit

has been derived for the integrated Martian water vapor abun-

dance of approximately 3.5 X 10 -3 gm/cm 2 (35 /_). The prac-

tical limits for detection of Martian water vapor by Earth-

bound, balloon, and space probe techniques indicate that spec-

troscopic observations from the Earth can be refined to a point

where they are at least as sensitive as present infrared space

experiments. Author

N64-14146 Joint Publications Research Service, Washing-

ton, D.C
PLANET MARS DISCUSSED IN POPULAR SCIENCE ARTI-

CLES

M G. Mikhaylov, comp. et al 24 Jan. 1964 37 p refs Transl.

into ENGLISH of 9articles from the booklet "Mars". Moscow,

Znaniye Publishing House. 1962 p 3-22 and 47-63

(JPRS-22878; OTS-64-21375) OTS: $1.00

Russian popular science articles presented are: (1) Myster-

ies of the Planet Mars; (2) What We Know about the Planet

Mars; (3) Nature on the Mysterious Planet; (4) The Bowels of the

Planet Mars; (5) The Assault upon Space; (6) The Most Dif-

ficult Thing To Do Is To Forecast; (7) Thoughts about Mars;

and (8) Data on Our Neighbor in Space. Also. a bibliography

of Russian literature concerning Mars is presented. I.v.L.

N64-14152" California U. La Jolla, Calif.

REMARKS CONCERNING THE CHEMICAL COMPOSITION

OF THE ATMOSPHERE OF VENUS

Hans E. Suess Oct 1963 12 p refs Submitted for Publication

(NASA Grants NsG-322-63 and NsG-317-63)

(NASA CR-55367) OTS: $1 60 ph. $0.80 mf

It is still impossible to decide, on the basis of observational

facts, whether the atmosphere of Venus is oxidizing, or reduc-

ing. Also. cosmochemical considerations do not lead to a con-

clusive answer to this important question. The atmosphere of

Venus appears to be much more dense than that of the Earth.

For several reasons, it seems probable that the main constit-

uent of the dense atmosphere is neon. Author

N64-14270 ° National Bureau of Standards. Boulder. Colo

Central Radio Propagation Lab.

ATHEORETICAL STUDY OF THE MARTIAN IONOSPHERE

R 8. Norton [1963] 16 p refs Presented at the Am Astro-

nauticaISoc. Symp on the Exploration of Mars

(NASA Order R-65)

(NASA CR-55362) OTS: $160ph.$080 mf

A theoretical study, based on a neutral atmosphere com-

posed of 2% carbon dioxide and 98% molecular nitrogen, indi-

cates that the Martian ionosphere would occur higher above the

planet's surface than does the terrestrial ionosphere, but at

about the same total pressure The maximum electron density

for overhead sun is about 2 x 105 cm 3 as compared to about

106 cm 3 on earth. On Mars there may be layers that absorb

radio waves more strongly than the normal terrestrial D region

Author
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N64-14285" ArizonaU., Tucson Engineering Research Labs

DETECTION TECHNIQUES FOR TENUOUS PLANETARY

ATMOSPHERES First Semiannual Report, 1 Jun. 1963-

1 Jan. 1964

Stuart A. Hoenig and Melvin M Eisenstadt [19641 13 p refs
(NASA Grant NsG 458)

(NASA CR-55379) OTS: $1 60ph.$O8Omf

Developments in the following areas of investigation are

discussed: chemisorption detector for oxygen, thoriated tung-

sten filament for oxygen detection chemisorptioo detector

for hydrogen, molecular-beam systems, and molecular beam

detectors PV E

N64-14515 Jet PropLllsion Lab. Calif Inst of Tech, Pasa

dena Space Sch Div

THE ANOMALOUS INCLINATION OF THE JOVIAN AMMO-

NIA LINES

Hyron Spinrad Repr from the Astrophys J . v 136. no 1 Jul

1962 p 311 refs

The NH 3 lines in the ,\ 6460 band are well resolved on four

MountWdsonand Palomar coude spectrograms of Jupiter Two

of these (Ce 817 by Dunham in 1934 and Pa 6055 by MLmch

in 1961) were taken with the slit along the Jowan equator

These plates clearly show the Fraunhofer lines tdted wLth re-

spect to the comparison lines and the nearby H20 hnes How

ever, the inchnat=on of the ammonia lines is strikingly different

from the reflected solar lines: the inclination of the NH 3 hnes

was about 22 pe.rcent of the Fraunhofer line inclination O n Ce

817 and about 30 percent on Pa 6055 The errors of measure

ments are about 5 percent far too small to permit the expected

result of 50 percent of the solar-line inclination A satisfactory

explanation for the anomalous ammonia line tilt has not yet

been proposed Author

N64-14972 Pennsylvania State U, University Park

IONOSPHERIC RESEARCH Final Report, 1 Oct. 1958-31 Oct.
1963

A.H.Waynick 30 Nov 1963 52 p refs

(Contract AF 19(604)-4563)

(AFCRL 63-931: AD-428804)

The statement of work for the research to be performed

under this contract called for theoretical and experimental in-

vestigations on the physics, dynamics, and aeronomic proper-

ties of the earth's and other planetary atmospheres Also in-

volved were theoretical and experimental studies of various

relevant atomic and molecular rate coefficients These broad

objectives, along with certain related efforts underway in the

laboratory, comprised the basis for the studies outlined in this

report. An outline of each investigation undertaken =s given A

listing of the reports issued and =n preparation is presented

Author

N64-15781" Jet Propulsion Lab., Calif. Inst of Tech., Pasa-

dena

ON THE PRESENCE OF OXYGEN IN THE ATMOSPHERE

OF VENUS

V. K Prokofyev and N. N. Petrova 15 Jan, 1964 21 p refs

Transl. into ENGLISH from Izv Krymsk Astrofiz Observ. (Mos-

cow).v. 29, 1963 p3-14

(NASA Contract NAS7-100)

(NASA CR-53061; JPLAI/Trans.-33) OTS: $2.60 ph, $0.83 mf

Spectra of reflected solar light from Venus in the region of

the telluric oxygen _-band at a dispersion of 1A/mm were

obtained with an echelle spectrograph (grating spectrograph)

attached to the solar tower telescope. The photometric reduc-

tion of the plates showed an asymmetry in the lines of the

telluric oxygen _-band This asymmetry may be due to a faint

oxygen-absorption band formed in the region above the cloud

layer of the atmosphere of Venus. R.T.K

N64-16362 Air Force Systems Command. Wright-Patter-
son AFB, Ohio

VOLCANOES ON VENUS

N A. Kozyrev 29 Mar, 1963 4 p Transl into ENGLISH from

Zarya Vostoka(USSR), 18 Dec 1962 p4

(FTD-TT-63-305/1 +4; AD-402594)

Photographs of the absorption spectra of the smoke flames

from certain active volcanoes of the Klyuchevskiy group at

Kamchatka were obtained These photographs revealed the

presence of two absorption bands in the visible region of the

spectrum Bands of this same type had been previously ob-

served in the spectrum of Venus. Thus. the existence of such

bands in the spectra of volcanic fumes provides a basis for

assuming that there is strongly developed volcanic activity on

Venus. These bands are entirely absent in the Martian at-

mosphere; therefore, there is a basis for assuming that v01-

canic activity on this planet, if it does exist, is significantly

weaker than that on Venus and Earth I.v.L.

N64-16675" Princeton U. Observatory, N.J

THE FIRST FLIGHT OF STRATOSCOPE II

Robert E. Danielson Repr. from Am. Scientist, v. 51, no. 4.

Dec. 1963 p375-399 refs

(Sponsored by NASA, NSF. and ONR: Proj. Stratoscope)

A description is presented of the stratoscope II telescope

system and of the launching and operation procedures. During

the first flight, Mars was scanned for approximately one-half

hour. From the data obtained (only infrared emission was

recorded), it appeared that the carbon dioxide abundance on

Mars is about 6,000 cm-atm. The data also indicated a water-

vapor content of 10# in the Martian atmosphere. P,V.E

N64-16678" Princeton U Observatory, N.J.

MARS OBSERVATIONS FROM STRATOSCOPE II

R.E Danielson, J. E. Gaustad. M. Schwarzschild, H. F Weaver.

and N. J Woolf (Calif. U.) Repr. from Syrup on Instrumental

Astronomy, Ariz U.. 1964 refs

(Sponsored by NASA, NSF, and ONR; Proj. Stratoscope)

On March 1, 1963, Stratoscope II, a balloon-borne tele-

scope, was flown for the first time with the aim of investigating

the infrared spectrum of Mars. A series of technical difficulties

arose during the flight and severety restricted the number and

quality of the spectrometer scans that were obtained Never-

theless, the following results could be deduced from these

scans: (1) It is improbable that the water vapor content of

Mars is greater than 40 microns (2) If the total pressure at the

surface of Mars is assumed to be 87 mb, the amount of CO 2

in the atmosphere of Mars amounts to about 6,000 em-atm,

rather than 3.000 cm-atm, as previously estimated Author

N64-16745" liT Research Inst.. Chicago, III.

LIFE IN EXTRATERRESTRIAL ENVIRONMENTS Quarterly

Status Report, 15 Nov. 1963-15 Feb. 1964

CharlesA. Hagen and Regnel Jones [1964] 16p refs

(NASA Contract NASr-22 IITRI Proj C 194)

(NASACR-53106: IITRI C194-12) OTS: $160ph, $0.80 mf

Incorporation of 4.9% or 21.7% moisture into the dry

simulated Martian soil modified by the addition of 1% organic

medium increased the number of B subtilis surviving the

inoculating and flushing procedures. Lower moisture concen-

trations, 2.0% and 0.25%, did not have this effect However,

the death rate was greater in the tubes with 49 and 21.7%

moisture. Thus, after 56 days of exposure there was- n_ sig-

nificant difference between the groups. Less than 0.02% of

Ps. aeruginosa cells survived a 1-week exposure to Martian

environment modified by 10% organic medium and 10%

moisture. B. cereus spores survived the simulated Martian

environment modified by 10% organic medium plus 20%

moisture, but there was no apparent germination Author
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N64-17575 ° Jet Propulsion Lab. Calif Inst of Tech, Pasa-

dena

HYPERSONIC BALLISTIC RANGE RESULTS OF TWO

PLANETARY ENTRY CONFIGURATIONS IN AIR AND CAR-

BON DIOXIDE/NITROGEN MIXTURES

Peter Jaffe 31 Jan 1964 12p refs

(NASA Contract NAS7 100)

(NASA CR-53232; JPL-TR-32-543) OTS: $1 60 ph. $080 mf

Tests were performed at velocities of 15.500 fps in the

Ballistic Range of the Naval Ordnance Laboratory (NOL) in

order to determine the effects of carbon dioxide on aerody-

namic characterastics Two configurations were tested: both

were spherically blunted cones with flat bases The resultant

aerodynamic data indicate no appreciable effect on drag and

stability due to carbon dioxide They correlated well with exist-

ing information obtained at lower Mach numbers and show a

slight decrease in stability with increasing Mach number

Author

N64-17592" Stanford U.. Calif Radioscience Lab.

RESEARCH AT THE STANFORD CENTER FOR RADAR

ASTRONOMY Semi-Annual Status Report No. 2. 1 JuL-

31 Dec. 1963

V R Eshleman Feb. 1964 9p

(NASA Grant NsG-377)

(NASA CR-53205) OTS: $1.10 ph. $080 mf

Research conducted includes theoretical and experi-

mental radio and radar studies of lunar and planetary iono-

spheres, atmospheres, and surfaces, and radar studies of the

sun and interplanetary medium. R.T.K.

N64-17593" Geophysics Corp of America, Bedford, Mass

A STUDY OF THE METEOROLOGY OF MARS AND VENUS

Quarterly Progress Report No. 4, 6 Oct. 1963-5 Feb. 1964

i1964] 25p refs

(NASA Contract NASw-704)

(NASA CR-53285) OTS: $2 60 ph. $0 95 mf

Computat¢ons of the radiative equilibrium distribution of

temperature between the cloud-base and the surface of Venus

were completed, and the results are presented. To the extent

that th=s reg=on of the Venus atmosphere is in radiative equi-

hbrium, and to the extent that the computed temperature

distribution is thermally stable, the results provide estimates

of the actual temperature versus altitude distribution below the

clouds Work has continued on the construction of a model

radiation budget for the planet Mars A preliminary version

of the average annual radiation budget at the top of the Mar-

tian atmosphere is presented. Author

N64-17795 ° National Aeronautics and Space Administration.

Goddard Space Flight Center. Greenbelt, Md

RADIATIVE EQUILIBRIUM IN PLANETARY ATMOSPHERES:

I. APPLICATION OF STRONG LINE ABSORPTION LAW

TO THE ATMOSPHERE OF VENUS

R A Haneland F Bartko Jan. 1964 48p refs

(NASATMX-51525) OTS: $460ph. S1 64mf

The temperatures, the net fluxes, and the specific inten-

sities were calculated for a CO2-N 2 atmosphere in radiative

equilibrium The wavelength, temperature, and pressure de-

pendence of the CO 2 absorption, including the excited bands.

was considered Solar radiation absorbed in the clear atmosphere

influences the temperature profile distinctly The effects of

various CO 2 concentrations, cloud top pressure levels, and

cloud reflectivities on the equilibrium temperatures are also

discussed. Author

N64-18306

N64-17818" Rensselaer Polytechnic Inst, Troy. N Y

CHEMISTRY OF THE ATMOSPHERE OF THE PLANET

VENUS Technical Status Report No, 3, 1 Aug, 1963-31

Jan. 1964

P Harteck. R R Reeves. Jr. and Barbara A Thompson 1964

4p

(NASA Grant NsG-261-62)

(NASA CR-53365) OTS: $110 ph, $080 mf

In an experiment designed to detect microwave emission

from chemical reactions, signals of about 25 db were ob-

tained for a discharge through SO 2. about 10 to 15 db for a

discharge through CO 2. and 05 to 1 db through air or argon.

Whether microwave emission also is generated by the chemi-

cal reactions alone (outside of a discharge tube) was not de-

termined Photochemical studies, using an iodine lamp. are

outlined R TK.

1_64-17877" Massachusetts Inst of Tech, Cambridge Re

search Lab of Electronics

RADIO ASTRONOMY

A H Barrett. J W Graham. R P Rafuse. W. C Schwab, R J

Allen et al In its Quarterly Progress Rept No 72 tfor Period

Ending Nov 30. 1963] 15 Jan 1964 p 25-30 refs (See

N64-17876 10-01)

(NASA Grant NsG-250-62: NASA Grant NsG-419: Contract

Nonr-3963(02); Contract AF 19(628)-500)

Work has progressed in the following areas: (1) develop-

ment of techniques for radiometry at millimeter wavelengths:

(2) observation of extraterrestrial radio sources, principally,

but not exclusively, at short centimeter and millimeter wave-

lengths; (3) microwave studies of the terrestrial atmosphere

and surface with application to meteorological satellites; and

(4) a study of wide base-line interferometry at millimeter wave-

lengths. R T K

N64-18165" National Aeronautics and Space Administration.

Marshall Space Flight Center. Huntsville. Ala.
THE THERMAL ENVIRONMENT OF THE TERRESTRIAL

PLANETS (SUPPLEMENT 3)

KlausSchocken 2Mar 1964 34p refs

(NASA TM X-53016) OTS: $360ph

As determined by the microwave radiometer, the surface

temperature of Venus averages approximately 427 °C on both

light and dark sides of the planet The surface pressure is esti-

mated as equal to about 20 bars. A new density model of the

upper atmosphere of the Earth from 200 to 800 km is pre-

sented Some physical parameters of the Moon. which are

generally those of average silicate rock. are summarized If it

is assumed that the solar wind has remained unchanged over

the period of the Moon's existence, then the Moon has lost a

layer approximately 17 cm thick in 45-109 years. A series

of model atmospheres for Mars has been developed in order

to derive upper and lower probable limits for the variation of

pressure and density in the upper atmosphere. On the assump-

tion that ordinary meteoritic densities are of the order of 5 g

cm-3, mean space densities of meteoritic material at the Earth's

distance from the Sun are found to be of the order of 10 -21 to

10 -23 gcm -3 Author

N64-18306" Geophysics Corp of America. Bedford, Mass

EXPERIMENTAL AND THEORETICAL STUDIES IN PLAN-

ETARY AERONOMY Final Report, 2 Apr. 1963-2 Oct. 1963

F F Marmo Oct 1963 186p refs

(NASA Contract NASw-701)

(NASACR-53559:GCA-TR-63-30 N) OTS: S130Oph
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N64-18453

MEASUREMENTSIN THE VACUUM ULTRAVIOLET J Sam-

son 36 p refs (See N63-17316 15 07)

2 PL/\NtlA!_Y i\ERUNOMY XII THE ROLE OF INTER

PtANETARYDEBRISIN P_ANETARY ATMOSPHERES I SO

DIUM IN THE EARTH'S ATMOSPHERE F Marred and H

R_uwn 36p rnfs (S_r, N63 17317 15 12)
3 PLANE]ARYAERONOMYXIII ELECTRON AND ION

TEMPERATURES IN THE IONOSPHERE A Dal!]arno 31 p

refs (See N63 17318 15 12)

4 PLANE]ARY AEHONOMY XIV ULTRAVIOLET AB

SORPTION OF SO 2 DISSOCIATION ENERGIES OF SO 2

AND SO P Warneck and F Marmo 22 p refs (See N63

17320 15 07)

5 PLANETARY AERONOMY XV TRANSPORT PROP

ERTIES AND SCATTERING IN MOLECULAR GASES A Dal

garno and R Henry 14 p refs (See N64 11295 02 23)
6 PLANETARY AERONOMY XVI CORPUSCULAR

RADIATION IN THE UPPER ATMOSPHERE A Dalgarno 31 p

refs(SeeNR4 1209703 28)

N64-18453" Jet Propulsion Lab, Calif Inst of Tech, Pasa-

dena

SPECTROSCOPIC RESEARCH ON THE MAJOR PLANETS

Hyron Spinrad Repr from Applied Optics. v 3, Feb 1964

p 181 186 refs

(NASA Contract NAS7 100)

(NASA CR-53574: JPL-TR-32-550)

Recent results in planetary spectroscopy of Jupiter, Saturn,

Uranus, and Neptune are summarized Some methods of anal-

ysis for atmospheric composition and thermal and kinematic

characteristics are described Author

N64-18454" Jet Propulsion Lab, Calif Inst of Tech, Pasa

dena

AN ANALYSIS OF THE SPECTRUM OF MARS

Lewis D Kaplan, Guido Munch, and Hyron Spinrad Repr from

Astrophys J,v 139, no 1. 1 Jan 1964 p 1 15 refs
(NASA Contract NAS7-100)

(NASA CR-53573; JPL-TR-32-554)

On a high dispersion spectrogram of Mars rotational hnes

of H20 near _ 8300 and CO 2 near X 8700 have been detected

Recent laboratory measurements of line strengths have been

used to determine the amounts of H20 and CO 2 in the atmos-

phereofMars: 14 t 7,upreclpitablewaterand 55 : 20m arm CO 2

From the absence of 02 in the Martian spectra, an upper limit

of 70 cm atm for the 02 content has been set By suitably

combining the CO 2 amount with observations by Kuiper and

Sinton of the strongly saturated bands in the 2# region, a

surface pressure of 25_ 15 mb has been derived The imphca-

tion's of the results on the composition of the Martian atmos-

phere are discussed Author

N64-18788 RAND Corp , Santa Monica, Calif

A WATER-CLOUD INTERPRETATION OF VENUS MICRO-
WAVE CONTINUUM

D. Deirmendjian Apr. 1964 37 p refs

(Contract AF 49(638)-700)

(RM-4060-PR; AD-434501)

The most recent microwave brightness determinations of

Venus are analyzed in the light of new theoretical results con-

cerning the equivalent scattering and absorption properties of

typical terrestrial clouds and precipitation Based on the argu-

ment that the analysis of existing data does not conclusively
demonstrate the absence of large amounts of water in the

lower Venusian atmosphere, it is shown that a 600 _' K surface

temperature and a planet-wide continuous and thick water-

cloud veil are consistent with the observed microwave bright-

ness distribution in the millimeter and centimeter range The

total water content of this veil is estimated at 10gm cm-2 The

surface pressure of the sustaining atmosphere may be as low
as 3 arm. Author

N64-19258" National Aeronautics and Space Adm n stration
Washington, DC

NASA PROGRAM PLANNING IN SPACE SCIENCES

Sep 1963 718p

(NASA TM X-51603) OTS $31 OOph

Detailed information is given on NASA approved experi-

ments and supporting research in the disciplines of astronomy.

solar physics, planetary atmospheres, ionospheres and radio

physics, particles and fields, planetology, and biosciences

RLK

N64-19366 KyotoU (Japan)

METEOROLOGICAL OBSERVATIONS OF MARS DURING

THE 1962-63 OPPOSITION

S Miyamoto In its Contrib from the Inst of Astrophys and

Kwasan Obs. 1963 p 1-80 refs (See N64-19355 12-29)

(Its Contrib. 124)

In Martian spring, the Propontis-Cerberus and Nilokeras-

Lacus vapor courses were well developed and very dark.

whereas the Utopiaq_lodus Laocoontis course was somewhat

fainter than in the 1960 opposition Compared with the 1960

opposition, the polar cap in 1963 was larger, and in late spring,

the retreat of the cap stopped and even increased its dimension

forawhile The Casius-Neith yellow cloud appeared at the same

season as in the last opposition, and in summer, an outburst of

the Noachis white cloud was observed across the equator. The

doldrum was conspicuous in spring It followed the subsolar

point and faded in summer Author

N64-19357 KyotoU (Japan)

OBSERVATIONAL STUDY ON THE GENERAL CIRCULA-
TION OF'MARS

S Miyamoto In its Contrib from the Inst. of Astrophys. and

Kwasan Obs. 1963 p 81-88 refs (See N64-19355 12-29)

(Its Contrib. 125)

In the Martian atmosphere, contrary to Earth, meridional

circulation is more important than lateral mixing Energy flows

from pole to equator in summer. The prevailing winds over the

middle latitude turns into easterlies during this season An at-

tempt is made to prove these particular circulation regimes with

the observational data available It is pointed out that local

topographic circulations make important contributions to the

general circulation The topographical difference of northern

and southern hemispheres should be taken into account in

establishing the actual circulation pattern. Author

N64-19567" liT Research Inst. Chicago, III Astro Sciences

Center

THE SCIENTIFIC OBJECTIVES OF DEEP SPACE INVESTI-
GATIONS: JUPITER

D L Roberts 9 Mar 1964 21 p refs

(NASA Contract NASr-65(06))

(NASA CR 53735; P-l: Formerly part of Rept 1 4P2 No 2,
Sep 1963) OTS: $2 60ph

The theories of origin of Jupiter are discussed and are fol-

lowed by a summary of the physical properties of Jupiter The

measurements that are proposed are (1) spectrometry and

polarimetry of the Jovian atmosphere and, if possible, of the

surface; (2) photography of the complex atmospheric appear-

ance of Jupiter, including observations through holes in the

cloud cover either at the poles or over the Red Spot: (3) mag-
netic field measurements throughout the mtssion and in the

supposedly high-intensity field of Jupiter, which may extend
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• N64-20724

tO 1 au from the surface: (4) temperature measurement using

microwave techniques to measure temperatures under the

cloud layer. (5) detectton of plasr,)a and particles in space and

in the proposed intense radiation belts: and (6) measurement

of interplanetary dust and. in particular, any dust cloud asso-

ciated with Jupiter Author

N64-19804" Maryland U.. College Park

JUPITER

E J. Opik Repr. from Irish Astron. J. (Armagh), v 6. no. 4.

Dec. 1963 p 135-149 refs

(NASA Grant NsG-58-60)

(Its Leaflet 58)

This report proves that the theory of the hydrogen-snow-

ball process of accretion concerning the planet Jupiter can

give qualitatively, as well as quantitatively, an adequate ac-

count of the difference in composition between the planet's

atmosphere and its main body--a mainly hydrogenic interior

comprising the bulk of Jupiter's mass and a predominantly

helium atmosphere AW.

N64-19954" Columbia U New York, N Y

iTHEORETICAL AND ANALYTICAL STUDIES OF PLANE-

TARY AND STELLAR STRUCTURES, EVOLUTION AND

DYNAMICAL PROCESSES; AND THE APPLICABILITY OF

GEOPHYSICAL METHODS TO SUCH STUDIES] Status

Report. Apr. 1,1963-Sep. 30, 1963

(1963} 3 p

(NASA Grant NsG-445)

(NASA CR-53869) OTS: $1 10ph

This program of research stresses the following areas: radia-

tive and convective transfer in planetary atmospheres, physics

of the upper atmosphere, applications of plasma physics to

geophysical and astrophysical problems, stellar structure and

evolution, and stellar and galactic dynamics C LW

N64-20166 RAND Corp. Santa Monica Calif

FORBIDDEN REGIONS FOR THE FORMATION OF CLOUDS

IN A PLANETARY ATMOSPHERE

G F Schdhng Apt 1964 18p refs

(Contract AF 49{638)-700 Pro[ RAND)

(RM 4084-PR. AD-438216)

Every model planetary atmosphere imphcitly establishes

untque altitude dLstrlbuttons for the saturation vapor pres-

sures of ds minor constituents solely by relating ambient

atmospheric pressures and temperatures to altitude It is

therefore possible to determine for any model atmosphere

those altitude regions where cloud formation due to conden

sation or sublimation of minor constituents is permitted or

forbidden by basic thermodynamic laws. regardless of the

amounts of the minor constituents present As an example

this exclusion principle is applied to the formation of H20

clouds in the earth's upper atmosphere for conditions given

by supplemental model atmospheres for latitudes 15 to

75 The specific results presented permit inferences with

regard to the expected seasonal distribution of noctllucent

clouds and serve generally to dlustrate the application of a

basic principle of thermodynamics to the study of planetary

atmospheres Author

N64-20315 RAND Corp.. Santa Monica. Calif.

HABITABLE PLANETS FOR MAN

Stephen Dole Mar 1964 170p refs

_Contract AF 49(638)-700: Proi. RAND)

(R-414-PR: AD-437264)

Discussed are man's nonterrestrial destinations rather than

methods of propulsion or other technical problems of space

travel Habitable planets are studied in terms of human require-

ments of temperature, light, gravity, atmosphere, water, and

food The solar system andbeyond are surveyed as possible

candidates Impelling reasons are given for human emigration

to other planets. R.T K

N64-2035S RAND Corp., Santa Monica. Calif.
SOLAR SYSTEM SCIENCE BIBLIOGRAPHIES

Edna O'Connell Jan. 1964 52p refs

(P-2859:AD-429110)

This paper is an annotated bibliography of bibliographies

of scientific disciplines related to the solar system covering the

period from 1961 to 1963. The subjects included are: atmos-

pheric physics, interplanetary physics, the moon. the planets.

and bibliographies related to solar system science in general.
R .TK.

N64-20643 ° liT Research Inst, Chicago, III. Astro Sciences

Center

SURVEY OFAJOVIAN MISSION Report No. M-1
W O. Davles, F Narm, D L Roberts. L A Schmidt, L C Scholz

etal Mar. 1964 90p refs
iNASA Contract NASr-65(06))

(NASA CR-53987: M1) OTS: $8 10ph

A survey of the requirements for Jovian missions was

made Scientific questions concerning Jupiter were used to

select minimum experimental payloads to increase knowledge

of the planet Approximate payload weights were derived from

instrumentation estimates, data handling and transmission

requirements, electrical power demands, guidance and control

requirements, spacecraft structure, shielding, and terminal

maneuver energy needed. Three launch vehicles were postu-

lated with performance sufficient to cover the range expected

in the next decade. The requirements for additional propulsion.

and the launch restrictions associated with Jovian missions

were assessed on the basis of these three vehicles. The addi-

tion of a final stage for injection to transfer orbit is necessary

to achieve most missions. The characteristics of a hypothetical

high-performance stage were derived for several combinations

of mission parameters Author

N64-20724" New York U., N Y Geophysical Sciences Lab

PROJECT HIAM [A THEORETICAL INVESTIGATION OF

THE PROPERTIES OF PLANETARY ATMOSPHERES I Prog-

ress Report. 1 Jul.-31 Dec. 1963

JamesE Miller 15Jan 1964 9p refs

(NASA Grant NsG-499)

(NASA CR-56134) O]'S: $1.10ph

Progress reported includes the following: (1) A model for

studying breaking atmospheric waves was developed. It con-

sists of a two-layer fluid resting on a solid, nonrotating para-

bolic surface Thereby. the model can approximatea wave prop-

agating over a mountain. The computations to determine the

initial breaking point of an internal gravity wave initiated in

such a model are being carried out on an IBM-7094 computer

(2) A literature search was conducted on the size distribution.

height distribution, and composition of the atmospheric aerosol

particles Junge found that. in the range of the optically sig-

nificant particles, the size distribution of particles followed a

simple inverse power law. His chemical analysis of the aerosol

showed the NH 4 and SO 4 radicals to be the most common

Fenn found that the aerosol does not follow a continuous dis-

tribution, as Junge found, but occurs in discrete size ranges

The magnitude of these discrete distributions depends on time

and locality. However, the peaks of the discrete concentrations

were found to lie along the line of the profile as found by

Junge. I v.L.
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N64-20743" General Electric Co. Philadelphia, Pa Re-entry

Systems Dept
SELECTION OF A TEMPERATURE CONTROL SYSTEM

FOR A MARS PROBE

ClarkV. Dohner 10Jan 1963 26p refs

(NASA Contract NAS7-100: JPL-950226)

(NASA CR-56178) OTS: $260 ph

This report presents the thermal design study for a Mars-

probe entry vehcle Four types of temperature control sys-

tems are considered: (1) cz/_ coating with solar cells (z_ is

the solar absorptivity of the exterior of the vehicle; c is the

emissivity of the exterior of the vehicle): (2) _/_ control: (3)

superinsulation with solar cells; and (4) radioisotope heat

generation The _z/_ coating system is a temperature control

system that makes use of coatings on the shield and capsule

to limit the change in temperature of the capsule as the solar

flux varies during theiourney from Earth to Mars The _/_ con-

trol system would require the placement of a magnesium "clam-

shell" around the outside of the vehicle. Copper tubing filled

with a liquid Freon or propane then would be wound around

the outside of this clamshell and in intimate thermal contact

with it Contraction or expansion of the liquid due to tem-

perature changes would actuate open closed type shutters to

increase or decrease the (_/( value so that an average vehicle

temperature of approximately 80 F would be maintained

The superinsulation system consists of superinsulation wrapped

around the outside of the vehicle with solar cells affixed to

it The radioisotope heat generation system controls the cap-

sule temperature through the use of a radioisotope thermo-

electric generator (RTG) unit Based on a preliminary investi-

gation the RTG type of system appears to be quite desirable
I vL

N64-20899" New Mexico State U., University Park

OBSERVATIONS OF THE OPTICALLY THIN SCATTERING

LAYER IN THE ATMOSPHERE OF VENUS

Bradford A. Smith and Walter E. Bains Repr. from Astron. J,

v. 69, no. 2, Mar. 1964 1 p refs

(Grant NsG-142-61)

Photographic observations were made during the inferior

conjunctions of 1959, 1961, and 1962. In addition to confirm-

ing the existence of an optically thin scattering layer overlying

an opaque surface on Venus, established through observations

of cusp extensions near the inferior conjunction, and estab-

lishing that the extension angles of the two cusps are usually

asymmetric, the photographs indicate the probable existence

of very weak scattering at heights as great as 30 to 40 km

above the opaque surface. A composite of heights published

by Edson and those obtained by the authors (at elongation

angles less than 10 ° ) suggests a symmetry about an axis nearly

perpendicular to the orbital plane. Symmetry about any axis

other than the orbital radius vector can be produced only by

rotation. These observations tend to conflict with the current

concept of synchronous rotation of Venus. I.v.L.

N64-22076" Geophysics Corp of America Bedford, Mass,

A THEORETICAL ESTIMATE OF THE AVERAGE VERTI-

CAL DISTRIBUTION OF TEMPERATURE IN THE MARTIAN

ATMOSPHERE

GeorgeOhring Rep. from Icarus, v. 1. no. 4, Jan. 1963 p 328-
333 refs

(Contract NASw-704)

(GCA-TR-62-7-N)

The average variation of temperature with height in the

Martian atmosphere is probably controlled by radiative and

convective processes, With the use of a simple theoretical formu-

lation in which it is assumed that convection will extend to

that height above which the radiative equilibrium lapse rate is

just stable, the average temperature profile is computed. It is

assumed that the average surface temperature is 230 ° K, that

there is no absorption of solar radiation in the atmosphere,

and that carbon dioxide in an amount equal to 2% by volume is

the only important radiating gas. The radiation fluxes are com-

puted with the aid of radiation tables; the radlative equilibrium

temperatures are calculated using an iterative procedure. The

computed temperature profile is characterized by an adiabatic

troposphere extendingto about 9 km, above which the tempera-

ture continues to decrease with height to an average value of

about 90 ° K for the topmost 5-mb layer Author

N64-22413" National Aeronautics and Space Administration.

Ames Research Center. Moffett Field. Calif.

EXPERIMENTAL STUDY OF RADIATIVE TRANSPORT

FROM HOT GASES SIMULATING IN COMPOSITION THE

ATMOSPHERES OF MARS AND VENUS

Carlton S. James Repr. from the AIAA J., v. 2. no. 3, Mar.

1964 p 470-475 Presented at the AIAA Conf. on Phys. of

Entry into Planetary Atmospheres, Cambridge. Mass., 26-28

Aug. 1963 Previously Issued as AIAA Paper 63-455; see

N 63-20136 20-28

(NASA-R P-174)

Measurements have been made of gross spectral quality

and intensity of thermal radiation from the hot gas cap of small

polyethylene models flying through mixtures of CO 2 and N 2

Mixture proportions and ambient pressure were varied from

pure N 2 to nearly pure CO 2 and from 0.004 to 0.08 atm. re-

spectively, Model flight velocity varied from 5 to 8 km/sec.

Strong radiation from CN. formed in the shock layer, is ob-

served for a wide range of mixture proportions. Variation of

the total intensity of gas-cap radiation with ambient pressure.

flight velocity, and mixture proportions is defined. Radiation

from the mixtures is compared with radiation from air. The

total intensity of gas-cap radiation from the CO2-N 2 mixtures

is found to be several times that from air at the same flight

conditions, except when high CO 2 concentrations are com-

bined with low velocities. Comparison of the measurements

with available equilibrium calculations indicates agreement

within factors of two or three over the test range. Author

N64-22770" California U, Berkeley

THE REFLECTION AND EMISSION OF ELECTROMAG-

NETIC RADIATION BY PLANETARY SURFACES AND

CLOUDS

D G. ReaandW. J Welch 26Jul 1963 90p refs

(Grants NsG-101-61: NSF G-16741)

(NASA-CR-52222) OTS: $8.10ph

A review of data dealing with the reflection and emission of

electromagnetic radiation by planetary surfaces and clouds is

presented Only quantitative observations possessing a certain

amount of spectral resolution are considered Theoretical con-

siderations are developed for reflection and emission by plane

surfaces, layered surfaces, rough surfaces, and clouds. The

radiometric determination of planetary temperatures is also

discussed. Reflection and emission observations of the fol-

lowing plar_etary bodies are considered: (1) Moon--visible

region, radar reflections, infrared region, and microwave region:

(2) Mercury--infrared, radio waves, and radar; (3) Venus

visible and near infrared, infrared, passive microwave, and

radar; (4) Mars visible region, infrared region, and microwave:

and (5) major planets (Jupiterand Saturn) radiowaves.

P.VE.

N64-22779" New Mexico State U, University Park Re-
search Center

PHOTOGRAPHIC OBSERVATIONS OF MARS AT NEW

MEXICO STATE UNIVERSITY IN 1960-61

J.C Robinson 9Aug 1963 19p refs

(Grant NsG-142-61)

(NASA-CR-51173;TN-557-64 3) OTS: $1.60ph
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Photographic observations of Mars were made on a regu

lar basis during the fall, w_nter, and spring, including the

Martian vernal equinox All the observations were made at the

20 12 Cassegrain focus of the University's 30-cm reflector

The photographic methods used are described Among the

phenomena observed and described are the following MargaN-

tifer Sinus. Cerberus I canal. Blue clouds and blue clearings.

atmospheric belts, activity in the Tharsls-Amazonls region

Photographs and "charts are included E K R

N64-22787" FloridaStateU..Tallahassee Inst. for Space Big-

sciences

EMERGENT ORGANIC CHEMISTRY UNDER VARIOUS

PLANETARY CONDITIONS AND EXTRATERRESTRIAL

MATRICES AND ENVIRONMENTS First Annual Report

[1 Oct. 1961-30 Sep. 1962]

SidneyW Fox. Seymour L Hess. and Charles B. Metz 1 Nov.

1962 52 p refs

(Grant NsG-173-62)

(NASA-CR-56526) OTS: $560ph

The orgamc chemistry that can emerge under a variety of

planetary conditions is being investigated Studies that are

summarized and relate to this emergence are: ablogenesis.

planetary atmospheres, the genetic mechanisms of plant tissue

cultures and the evolutionary divergence of chromosomes, and

fertilization physiology AR B.

N64-22788" Florida State U., Tallahassee Inst. for Space Big-

sciences

STUDY OF ORGANISMS UNDER TERRESTRIAL AND EX-

TRATERRESTRIAL CONDITIONS First Semi-Annual Report

SidneyW. Fox. S L Hess. andC B. Metz 15Mar. 1962 12p

r_fs

(Grant NsG- 173-62)

(NASA-CR-66527) OTS: $1.60ph

An investigation is made of processes involved in the or-

igin. evolution, and development of organisms under terrestrial

and extraterrestrial conditions. The study includes work on the

following: proteinoids, microspheres, the vertical structure of

the atmosphere of Venus. immunochem_cal studies, research

on antiradiation extracts, and observations of Jupiter. J R.C.

N64-23128" National Aeronautics and Space Administration.

Washington. D C

WATER DETECTION IN THE VENUS ATMOSPHERE [K VO-

PROSU OB OBNARUZHENII VODY V ATMOSFERE VENERY]

A Ye Salomonovich May 1964 15 p refs Transl into ENG-

LISH from Izv Vyssh. Ucheb Zaved. Radlofiz (Gor'kiy).

v 7, no. 1. 1964 p 51 58 Presented at the All Union Conf. on

Radio Astronomy. Gor'kiy, USSR. 28Feb 1963

!N ASA-TT-F-8875)

The question of the nature of the cloud layer of Venus and

the possibility of detecting water vapor in its atmosphere are

discussed in the light of new data on the radio emission

spectrum of the dark side of the planet. Author

N64-23863 Air Force Systems Command. Wright-Patterson

AFB. Ohio Foreign Technology Div

RADIO ASTRONOMY RESEARCH AND CURRENT CON-

CEPTS ABOUT THE ATMOSPHERE OF VENUS

A D. Danilov In its Cosmic Res. 27 Apr. 1964 p 188 215

refs (See N64-23862 16-29)

Research on the physical characteristics of the surface and

atmosphere of Venus has recently aroused much interest. Radio

astronomy data have brought about concepts of the atmospheric

conditions of the planet that differ sharply from those earlier

proposed on the basts of opttcat data, There are currently two

hypotheses in serious contention for explaining data on the

characteristic radio-wave emission of Venus. the greenhouse

effect and the ionosphere. According to the greenhouse-effect

hypothesis, in the atmosphere of Venus there must be a large

quantity of water that so far was not successfully recorded. The

difficulty with the ionosphere hypothesis is that it requires that

a high electron concentration on the order of 109cm-3 exist in

the Venus ionosphere. The agreement between observed radio-

wave emission spectra and radar data can be obtained if it is

assumed that the Venus ionosphere has a porous character,

Also. if the ionosphere is assumed to be porous, difficulties do

not arise in explaining the absence of solar limb brightening

that was found experimentally on waves of 1.6 and 3 cm. The

correlation of the magnitude of the astronomical unit with

solar activity shows the presence of a powerful ionosphere

about Venus. Further research regarding the possibilities for

both hypotheses is needed for a final decision to the question

about the origin of radio-wave emission from Venus and the

characteristics of its atmosphere. Author

N64-23124" National Aeronautics and Space Administration.

Washington, D C.

LIGHT SCATTERING IN THE SPHERICAL ATMOSPHERE. II

[RASSEYANIYE SVETA V SFERICHESKOY ATMOSFERE. II]

I. N. Minin and V. V. Sobolev Feb, 1964 14 p refs Transl.

into ENGLISH from Kosmich. Issled. (Moscow). v. 1. no. 2.

1963 p227-234

(NASA-TT-F-8814)

An investigation into light scattering in the planetary at-

mosphere, with allowance for atmospheric-layer curvature, is

continued The case is considered in which the atmospheric

coefficient of absorption is constant An analytical solution

for the fundamental equation determining J is obtained. Taken

into account was the reflection of light from the planet's

surface Formulas are given for the intensity of the radiation

leaving the atmosphere. The solution can be applied to the case

of illumination of a homogeneous sphere. Considered in de-

tail was the formula determining the intensity of radiation leav-

ing a homogeneous sphere after single scattering From this

formula, asymptotic formulas were obtained for large-sphere

optical radii. N.E.A.

N64-23896" Geophysics Corp of America, Bedford. Mass

THE EFFECT OF CLOUDINESS ON A GREENHOUSE

MODEL OF THE VENUS ATMOSPHERE

George Ohring and Joseph Mariano Repr. from J. of Geophys.

Res.v. 69, no 1, 1 Jan. 1964 12p refs

(Contract NASw-704)

In prewous models of the greenhouse effect in the Venus

atmosphere, =t was assumed that infrared-absorbing atmos-

pheric gases provide the sole contribution to the infrared

opacity of the Venus atmosphere In the present study, the in-

fluence of an extensive cloud cover, opaque to infrared radia-

tion. is also included in the greenhouse model The magni-

tude of the greenhouse effect, which is defined here as the

ratio of the surface temperature produced by the greenhouse

to the surface temperature of an atmospheretess Venus, is

computed as a function of infrared opacity of the atmosphere.

and amount and height (actually ratio of cloud-top pressure

to surface pressure) of clouds. It is assumed that the Venus

atmosphere is gray. that the absorbing gas has a constant

mixing ratio, and that the temperature variation with altitude

in linear Calculations are made for two temperature lapse
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rates tne adiabatic lapse rate and nine-tenths of the adiabatic

lapse rate The adiabatic lapse rate maximizes the greenhouse

effect; for this case estimates of the minimum infrared opacity

required to maintain the observed surface temperature can be

determined For a surface temperature of 700" K, 99% cloudi

ness, and cloud-top temperature of 240 ° K. the minimum re-

quired infrared opacity is 6 Uncertainties and questionable

side effects of the model are discussed The model is qu_te

general and can be applied to other planetary atmospheres;

sample calculations are shown for the Earth and Mars Author

N64-24039" Jet Propulsion Lab, Calif Inst of Tech, Pasa-

dena

AN EVALUATION OF THE COMMUNICATION BLACKOUT

FROBLEM FOR A BLUNT MARS-ENTRY CAPSULE AND

A POTENTIAL METHOD FOR THE ELIMINATION OF

BLACKOUT

Dwain F. Spencer 15Apr. 1964 27p refs

(Contract NAS7-100)

(NASA-CR-56459; JPL-TR-32-594) OTS: $2.60ph

Unless preventive methods are used, it appears that the

communications link from a blunt body entering the Martian

atmosphere will be blacked out during entry because of the

free electron concentration in the wake of the capsule Esti-

mates of the free electron concentration in the wake indicate

peak values of approximately 3 X 1012 electrons/cm 3,

whereas the critical electron concentration for S-band trans-

mission at 2,295 mc is 1011 electrons/cm 3 The injection of

a high-electron-affinity fluid such as carbon tetrachloride may

reduce the free electron concentration below this critical value

The amount of fluid required is estimated to be 1 to 10 Ib

The latter statement must be experimentally confirmed, how-

ever, before the use of an auxiliary fluid-iniection system can
be fully evaluated Author

J. E. Crowley, J. G. Ballinger. and H. M. Hoeksema 30 Nov.

1962 42p refs

(Contract NAS7-100; JPL-950285)

(NASA-CR-56453; Rept.-2928-TRI) OTS: $4.60ph

A study is carried out to define the upper and lower

bounds of frost point and atmospheric temperature in the

atmosphere of Mars to establish the dynamic range require-

ments for instrumentation. The temperature and frost point of

the atmosphere of Mars indicate that a maximum tempera-

ture differential between the thermocooler hot and cold junc-

tions of 91°C permits measurements of frost point at all ex-

tremes predicted for Mars. The developed instrument is

capable of achieving a temperature differential of 90 ° C.

J.R.C.

N64-24075" National Aeronautics and Space Administration

Ames Research Center. Moffett Field, Calif

THEORY OF TUMBLING BODIES ENTERING PLANE-

TARY ATMOSPHERES WITH APPLICATION TO PROBE

VEHICLES AND THE AUSTRALIAN TEKTITES

Murray Tobak and Victor L Peterson Washington. NASA
Jul. 1964 39p refs

(NASA-TR-R-203) OTS: $1 00

The tumbling motion of aerodynamically stable bodies

entering planetary atmospheres is analyzed considering that

the tumbling, its arrest, and the subsequent oscillatory

motion are governed by the equation for the fifth Painleve

transcendent Results based on the asymptohc behavior of

the transcendent are applied to study the oscillatory behavior

of planetary probe vehicles in relation to aerodynamic heat

ing and loads and the dynamic behavior of the Australian

tektites on entering the earth's atmosphere, under the hy-

pothesis that their origin was the moon Author

N64-24042" Meteorology Research, Inc, Altadena, Calif

A MOISTURE ANALYZER FOR MARTIAN ATMOSPHERE

Final Report

Paul B. MacCready. Jr 10Sep. 1962 81 p

(Contract NAS7-100; JPL 950207)

(NASA-CR-56454; MRI62-FR-48) OTS: $8.10ph

A 4-month study and experimental program was undertaken

to determine if the phosphorous pentoxide type of moisture

meter could be used to measure the expected water vapor in

the Martian atmosphere while being lowered to the surface in

an instrument package ejected from a space vehicte near this

planet. An operating breadboard model of the proposed sys-

tem met or exceeded most of the criteria set forth for this proj-

ect. For the system designed, temperature and sterilization

requirements do not appear to impose any severe problems.

The space and weight requirement of lib and 500 cc were

surpassed, the model weighing approximately 11 ounces, with

a volume of approximately 450 cc. The overall maximum power

requirement of 500 mw can be met, but there would be some

advantages if more power were available The present mois-

ture sensor and system is believed to be capable of operation

down to levels of 05 ppm Author

N64-24043" Honeywell, Seattle, Wash. Aeronautical Div.

ATMOSPHERIC COMPOSITION INSTRUMENTATION

Final Report

N64-24106" liT Research Inst.. Chicago, III

RADIATIVE ENERGY TRANSFER ON ENTRY INTO MARS

AND VENUS Quarterly Report No. 6

William O. Davies Oct. 1963 28p refs

(Contract NASr_65(01))

(NASA-CR-56554; IITRI-T200-6) OTS: $2.60ph

The dissociation rate of carbon dioxide has been deter-

mined for temperatures from 3.500 ° to 6,000 ° K. The rate of

disappearance of carbon dioxide behind shock waves in CO 2 "

N 2 and C02-Ar gas mixtures was monitored by observing the

radiation from the CO 2 4.3/_ fundamental vibration band The

dissociation rates obtained for 1% CO 2 in both argon and

nitrogen were fit to the classical collision theory for diatomic

molecules, yielding the rate constants Author

N64-24169" National Aeronautics and Space Administration.
Ames Research Center, Moffett Field, Calif.

DEVELOPMENTS IN ENTRY VEHICLE TECHNOLOGY

Alvin Seiff [1964] 12 p refs Presented at the 1st AIAA Ann

Meeting. Washington. 29 Jun.-2 Jul. 1964

(AIAA Paper-64-528) AIAA: $050 members, $1.00 non-
members

Discussed are entry vehicle problems related to Mars entry

of an unmanned probe and to Earth entry well above the es-

cape speed Some recent laboratory research findings related

to high speed entry problems are summarized Design for

steep entry into some of the proposed Mars atmospheres ap

pears to be unfeasible because of the extremely low m/CDA
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required for soft landing Hence. m_ss_ons to search for life on

Mars and to make physical measurements of the Martian sur-

face cannot be confidently undertaken until the questions about

the atmosphere are resolved. For entry into planetary atmos-

pheres at speeds much greater than 40,000 fps, use of entry

vehicles w_th all surfaces swept back relative to the stream

(such as cones) is indicated to prevent radiative heat transfer

from becoming castastrophically large. Items selected from

recent research are related to cone radiative heating at high

speeds, combustton of ablation shields, ablation products radia-

tion. injected gas interaction with the external flow. and atmos-

pheric gas radiation of nitrogen-carbon-dioxide mixtures.
Author

N64-24774 Joint Publications Research Service. Washing-

ton, D,C.

BEHAVIOR OF THE HYDROSPHERE UNDER MARTIAN

CONDITIONS AND ITS OBSERVED MANIFESTATIONS

V. D. Davydov In its Probl. of Cosmogony. Vol. VII 25 May

1964 p 146-166 refs (See N64-24759 17-29) OTS: $5.00

The propriety of comparing water resources on Earth to

those on Mars is confirmed, even though the spectral method

could not be used to detect water vapors in the Martian atmos-

phere Oceanographic techniques are employed instead G D B

N64-24812* North American Aviation. Inc., Downey. Calif.

THE FEASIBILITY OF SPACECRAFT DECELERATION BY

AERODYNAMIC BRAKING AT THE PLANET MARS

Gerald M, Hanley and Frank J. Lyon N.Y., AIAA [1964] 16 p

refs Presented at the 1st AIAA Ann. Meeting. Washington.

D,C.. 29 Jun.-2Jul. 1964

(Contract NAS9-1748)

(AIAA Paper-64-479) AIAA: $0.50 members. $1.00 non-

members

The feasibility of decelerating a spacecraft by aerodynamic

braking to establish an orbit about the planet Mars is determined

The effect of vehicle shape on heat protection weight at a nomi-

nal entry velocity of 27.600 ft/sec and the effect of initial

entry velocity on heat shielding of a selected configuration

for entry velocities between 27.600 and 39,000 ft/sec are

*studied. Because of the wide spread in current estimates of

the constituents and density of the Martian atmosphere, their

effect on the maximum deviations of heat protection weight

and entry corridor depth is presented, The study results indicate

that gas radiation is a major source of gasdynamic heating

during atmospheric braking, even for entry at 27.600 ft/sec.

Consequently. blunt shapes such as the Apollo configuration

have higher heat protection weight requirements than finer

shapes such as the M-2 and high L/D delta wing shapes. A

modified conical vehicle having a half-cone angle of 18 ° and an

(L/D)max = 1.16 was studied to determine the effect of initial

entry velocity on vehicle heat protection weight. Heat protec-

tion weight increases rapidly with velocity as radiant heating

becomes a more dominant factor. Aerodynamic maneuvering

during braking in the Mars atmosphere is also discussed to

illustrate the effect of L/D on braking corridor depth and on

the ability to change orbital planes. Mars aerodynamic decelera-

tion appears technically feasible and highly attractive when

compared to the use of retrothrust for orbiting Mars. Author

N64-24816" National Bureau of Standards. Washington. D.C.

A THEORETICAL STUDY OF THE MARTIAN AND CYTH-

EREAN IONOSPHERES

R. B. Norton Washington. NASA. Jul. 1964 58 p refs

(NASA Order R-65)

(NASA-TN-D-2333) OTS: $1.50

N64-25690

The approach to the theory of planetary ionospheres is

made by reviewing the theory of the terrestrial ionosphere re-

gions and applying this theory, with necessary modifications.

to the planets Venus and Mars. Among the important proce-

dures considered are the production of electrons, the exchange

and recombination reactions, and finally, the diffusion of an

electron-ion gas through the neutral gas. Author

N64-24975 General Electric Co.. Philadelphia. Pa. Missiles

and Space Div.
MOLECULAR OPTICAL THICKNESS OF LOW-DENSITY

MODELS OF THE ATMOSPHERE OF MARS

E L Gray and K. L. Coulson Mar. 1964 31 p refs

!R645021 ; AD-437226)

Values of volume scattering coefficient and normal optical

thickness for the revised estimates of the Martian atmosphere

are given, as a function of altitude above the planetary surface.

for eight selected wavelengths from 2500 to 10.000 A.

Four models of the Martian atmosphere, as given by the Jet

Propulsion Laboratory, are used. the surface pressure for the

models being 11 mb (2 models). 15 rob. and 30 mb. Compari-

sons with the previous higher-density atmospheric models for

Mars, and with the U.S. Standard Atmosphere, are shown, and

the values of optical thickness are used to compute the energy

directed outward from the top of a Rayleigh atmosphere on

Mars. The computations show that the normal optical thickness

is lower for the new models than for the previous models by

approximately the ratio ofthe surface pressures. Author

N64-25075" National Aeronautics and Space Administration.

Goddard Space Flight Center. Greenbelt, Md.

EXPLORATION OF THE ATMOSPHERE OF VENUS BY A

SIMPLE CAPSULE

Rudolf A. Hanel Washington. NASA, Jut. 1964 24 p refs

(NASA-TN-D-1909) OTS: $0.75

The exploration of Venus by probes that penetrate the

atmosphere will allow direct measurements of important

physical parameters Early probes must be restricted to a

few simple instruments, but if carefully chosen, they will

yield a great increase of knowledge. These results will then

pave the way for more sophisticated instruments, to be con-

sidered as second and third generation. The main target of

the early experiments should be the structure and composi-

tion of the atmosphere. Accordingly, pressure, temperature.

and density will be measured as well as the nitrogen, carbon

dioxide, argon, water vapor, and cloud content. Simple meth-

ods to determine these parameters are discussed. Author

N64-25370 Jet Propulsion Lab,. Calif. Inst. of Tech,, Pasa-

dena

A SEARCH FOR WATER VAPOR AND TRACE CONSTITU-

ENTS IN THE VENUS ATMOSPHERE

HyronSpinrad Repr. from Icarus. v 1. no. 3. Oct. 1962 p 266-

700 refs

An unsuccessful spectroscopic search for water vapor and

other gases in the Venus atmosphere is described. The result-

ing upper limit on the Cytherean water vapor-atmosphere mix-

ing ratio down to a level of high temperature and pressure is

about 10 -5. Author

N64-25690" .Jet Propulsion Lab., Calif. Inst of Tech., Pasa-

dena

PLANETARY ENTRY SIMULATION BY MEANS OF COM-

BUSTION
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N64-25709

Richard D Wood and R. Liaugminas (111 U., Urbana) Repr

from Am. Inst of Aeron. and Astronautics. v. (CP7), Aero

dynamic Testing, Mar. 1964 28 p refs Previously published

as N64 17018 09-10

(Contract NAS7-100)

(NASA-C R-56461; JPL-TR-32-614)

Present-day knowledge of the atmospheres of Venus and

Mars are reviewed, and the simulation of conditions by com-

bustion-heated hypervelocity wind tunnels for the purpose of

studying planetary entry are discussed. Using typical entry

trajectories, expected flight conditions and aerodynamic regimes

are considered, and the flow parameter requirements for ground

simulation are estimated The regions of application of the

methods developed are discussed IAA

density disbribution of these constituents, with altitude, should

be somewhat similar to that of the Earth. Thus, at some altitude

corresponding to unit optical depth for solar radiation short of

1700A where CO 2 absorbs, the following photodissociation

process can be expected: CO 2 + hv 'CO + O If it is assumed

that some sort of photochemical equilibrium exists at these al-

titudes, then one of the important reactions that follows the

photodissociationis CO .4- O + M "CO 2 + M. where M refers

to any other atom or molecule, principally, however, to N 2. This
is in essence a chemiluminescent recombination reaction with a

characteristic complex banded spectrum due to CO 2 between

about 5,000A to 3.000A, the maximum intensity being at about

4.000A. Although there appears to be some question as to the

kinetics and mechanism of this recombination, it _s clear that

the emission is due to electronically excited CO 2. I.v.L

N64-25709" National Aeronautics and Space Administration.

Goddard Space Flight Center, Greenbelt, Md.

GODDARD SPACE FLIGHT CENTER CONTRIBUTIONS TO

THE COSPAR MEETING

Washington. NASA Jun. 1964 95p refs
(NASA-TN-D-2303)

The general properties of the atmospheres of Mars,

Venus, and Jupiter are reviewed. The evolutionary processes

of planetary atmospheres are outlined as an introduction to

a detailed discussion of the structure of the atmospheres of

other planets The most recent observational results indicate

that the surface pressure on Mars may be about 20 rob. and

the abundance Of CO 2 in the atmosphere of Mars about 25%

by volume. For Venus there are indications that the surface

pressure is about 100 arm, with the atmosphere mainly com-

posed of N 2. In the case of Jupiter. recent theoretical in-

vestigations of the atmosphere below the clouds suggest

that there may be regions in the atmosphere of very high

density and pressure but at relatively low temperature, creat-

ing conditions possibly favorable to the occurrence of complex

organic reactions. Author

N64-25775" Jet Propulsion Lab., Calif. Inst of Tech., Pasa-
dena

CONVECTIVE HEAT TRANSFER IN PLANETARY ATMOS-

PHERES

DanielJ. Collins 1 Jul, 1964 12 p refs

(Contract NAS7-100)

(NASA-CR-56972; JPL-TR-32-629) OTS: $1.60ph

Convective heat transfer rates for three model planetary

atmospheres have been obtained. These atmospheres are

characteristic of those about the planets Mars and Venus. At-

mospheres consisting of nitrogen and carbon dioxide gave heat-

transfer rates similar to that of air. The presence of argon

materially increased the heat-transfer rate. The effects of dif-

ferent gage materials on the convective heat transfer were also

measured. No major differences were found for the experi-

mental conditions studied. Author

N64-26310" National Aeronautics and Space Administration.

Ames Research Center, Moffett Field, Calif.

MARTIAN AIRGLOW

Edward C.Y. Inn Re Dr. from J. Atmospheric Sci.. v. 21, no. 2,

Mar. 1964 p220 221 refs

(NASA-R P-250)

A rnechanism of blue Martian airglow, which can be expected

to occur on Mars as well as on Venus. is discussed. It is assumed

that the Martian atmosphere is composed of 2% CO 2 and the

remainder is N 2, the surface pressure being about 100 mb. The

N64-26314" National Aeronautics and Space Adrninlstratlon

Goddard Inst. For Space Studies. New York N Y

RADIATIVE TRANSFER IN THE ATMOSPHERES OF
VENUS AND MARS

R Jastrow and S I Rasool 11962] 6 p refs Reprinted Previ-
ously Published as N64-11650 03-29

(NASA-RP 251)

An approximate theory of radiative transfer ir] planetary

atmospheres is developed and applied to atmospheres of

Venus and Mars The results for Venus indicate that the at-

mosphere of that planet must have an optical thickness of

60 in the infrared, corresponding to a transmission of 10 26

to produce the observed surface temperature of 600 K The

surface temperature and tropopause height of Mars are also

investigated Author

N64-26370" Aerojet-General Corp.. Azusa, Calif. Production

Projects Div.

ENGINE OPERATING PROBLEMS IN SPACE. VOLUME I:

THE SPACE ENVIRONMENT Final Report, 16 Feb. 1962-
14 Mar. 1964

W.W. Howard and U.A. Coty Apr. 1964 223 p refs
(Contract NAS7-98)

(NASA-CR-58136; Rept-2824: Vol. 1) OTS: S1500ph

This volume presents a comprehensive definition of the

space environment as it is presently known. For the purposes

of this program, this environment consists of the solar system,

excluding the earth and its inner atmosphere. Special emphasis

is given to data on electromagnetic and particulate radiation,

meteoroid flux. and the structure and composition of the plane-

tary atmospheres. A list of 405 references is included: many

of these are annotated, Author

N64-26419" National Aeronautics and Space Admintstratlon.

Washington. D C

STUDY OF THE PLANETS BY MEANS OF THE POLARIZA

TION OF THEIR LIGHT [ETUDE DES PLANETES PAR

LA POLARISATION DE LEUR LUMIEREI

Audoum Dollfus (ph D Thesis Paris U, 1955) Jul 1964

137 p refs Transl into ENGLISH

(NASA-TT-F-188) OTS S275

The instruments developed permit the measurement of

the ratio of polarized hght and the direct=on of the favored

vibration in small regions of the surface of the disks of planets,

and within limited spectral regions. Measurements performed

from 1948 to 1954 on Mercury, Venus. Mars. Jupiter. and

lunar earthshlne were compared with the determinations

made on terrestrial samples. The natures of their sods and

clouds and the densities of their atmospheres could thus be

specified Author
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N64-26597" liT Research Inst. Chicago. III AstrO Sciences

Center

SUMMARY OF FLIGHT MISSIONS TO JUPITER Digest Re-

port

1Jul 1964 29p

(Contract N ASr-65(06))

(NASA-CR-58120: M-4) OTS: $240ph

The feasibility of an unmanned scientific mission to Jupi-

ter to obtain ast[ophyslcal information concerning the planet

and its environment was studied The report deals primarily

with an overall assessment of the problem areas that must be

considered in successfully completing a Jovian mission, as

well as attempts to establish the feas*bility of achieving such

a mission using present state-of-the-art vehicle technology.

and the scientific payload The results of the study indicate

that a useful scientific mission to Jupiter is feasible with pres-

ently available chemical propulsion techniques, sensors,

power supplies, telemetry links, and boosters The development

of a high-performance final-stage rocket compatible with the

vehicles considered was found to be desirable for either a

flyby or orbiter mission RT K

N64-27068" National Aeronautics and Space Administration.

Washington. D.C.

RESEARCH ON THE POLARIZATION OF LIGHT FROM

PLANETS AND FROM SOME TERRESTRIAL SUBSTANCES

[RECHERCHES SUR LA POLARISATION DE LA LUMIERE

DES PLANETES ET DE QUELQUES SUBSTANCES TER-

RESTRES]

B. Lyot Jul. 1964 155p refs Transl. into ENGLISH from Ann.

de I'Observatoire de Paris. Section de Meudon. v. VIII. no 1,

1929

(NASA-TT-F-187) OTS: $3.00

A study of the planets and of light scattered by various ter-

restrial substances are presented according to observations

made prior to 1929 and includes a description of the instru-

ments, experimental methods, and results obtained The re-

sults obtained from the planets are compared with those ob-
tained from earth substances. Author

N64-27154 Joint Publications Research Service. Washing-
ton. O .C,

CONCERNING THE DETECTION OF WATER IN THE
ATMOSPHERE OF VENUS

I. Ye, Salomonovich In its Izv VUZov: Radiophys. No. 1.

1964 19 Jun 1964 p 73-85 refs (See N64-27151 19-08)
OTS: $4.00

In light of new data on the spectrum of the radio emission

of the unillum*nated side of Venus. the question is considered

of the nature of the cloud layer of the planet and the possibil-

ity of observing water vapor in the atmosphere. Author

N64-27302" lit Research Inst.. Chicago. III.

RADIATIVE ENERGY TRANSFER ON ENTRY INTO MARS

AND VENUS Quarterly Report No. 7

William 0 Davies Jun. 1964 32p refs

(Contract NASr-65(01))

(NASA-CR-56537: liTRI-T200-7) OTS: $360 ph

The dissociation rate of CO 2 was measured for tempera-

tures of 6.000 ° to 11.000 ° K. The rate of disappearance of CO 2

behind shock waves m a C02-Ar gas mixture was monitored

by observing the infrared radiation from the CO 2 27/_ com-

bination bands. "]'he dissociation rates were expressed in the

N64-28625

classical collision theory and an Arrhenius equation (in cm3/

particles-sec). A rate constant was also determined from ob-

servations of emission at 3,500 A. which is proportional to

the product of the CO and 0 concentrations. The rates deter-

mined from these measurements are about a factor of three

lower than those obtained from the infrared measurements.

and the process has an activation energy of 3.68 ev as com-

pared to the 296 ev for the infrared measurements. These

results suggest that two different reactions are being observed;

it is suggested that the infrared observations are a measure

of CO 2 dissociation, while the UV emission is controlled by

the recombination of CO and O into an excited state of CO 2.

and the radiative lifetime of this CO 2 level. The results ob-

tained by both methods over a temperature range of 2.600 °

to 10.000 ° K are summarized. Author

N64-27739" National Aeronautics and Space Administration.

Goddard Space Flight Center. Greenbelt. Md.

RADIATIVE EQUILIBRIUM IN PLANETARY ATMOS-

PHERES. I: APPLICATION OF THE STRONG LINE AB-

SORPTION LAW TO THE ATMOSPHERE OF VENUS

Rudolf A Hanel and Frank Bartko Washington, NASA, Aug.

1964 30p refs

(NASA-TN-D-2397) OTS: $0.75

The interpretation of the data obtained for Venus in the

8/J to 12p. atmospheric window clearly requires some knowl-

edge of the temperature distribution in the planet's upper

atmosphere For this purpose temperatures, net fluxes, and

specific intensities were calculated for a CO?-N 2 atmosphere

in radiative equilibrium. The wavelength, temperature, and

pressure dependence of the CO 2 absorption, including the

excited bands, was considered Solar radiation absorbed in the

clear atmosphere influences the temperature profile distinctly,

The effects of various CO 2 concentrations, cloud-top pressure

levels, and cloud reflectivities on the equilibrium tempera-

tures are also discussed. Author

N64 28316" Geoptrys*csCorp of Amertca Bedford. Mass

TIDES IN THE ATMOSPHERES OF EARTH AND MARS

R_ha_d A Craig Washmcjton NASA. Sep 1964 50 p refs

/Conlract NASw-704)

(NASA-C R 97)

ThP theory of atmospheric tides, as developed for Earth s

almosphele, is applied to the Martian atmosphere For cor

rt;_$)olldln_] mo(]es of oscdlatlon, equivalent depths are less

,n tile Mart,an atmosphere than in Earth's atmosphere On

the other hand. the elgenvalue corresponding to the pie

sumed MartLan temperature distribution in the troposphere

and stratosphere is about 20 kin. about twice the correspond-

mg vaiue on Earth These differences arise mainly from the

different radH and masses of the planets Unless the tem-

pelature (hstrLbutlon at high levels on Mars has a rather spe

clal form so that a second elgenvalue appears, no resonance

magnification _s to be expected Tides m the Martian atmos-

phere might ar_se from periodic temperature oscillations.

reduced either by surface heating, or by radiative heating

thtough deep layers of the atmosphere Author

N64-28625 American Meteorological Society. Boston. Mass.

CONCERNING N. A. KOZYREV'S ARTICLE "'EXPLANATION

OF THE COLOR OF MARS BY THE SPECTRAL PROPER-

TIES OF ITS ATMOSPHERE" [PO POVODU STAT'I N. A.
KOZYREVA "'OB IASNENIE TSVETA MARSA SPEKTRAL'-

NYMI SVOISTVAMI EGO ATMOSFERY"]
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N64-28762

G A Tikhov Bedford, Mass, AFCRL. Mar 1964 7 p ref

Transl into ENGLISH from Izv Krymsk Astrofiz. Observ

(Moscow), no 16. 1956 p 159 161

(Contract AF 19(628)-3880)

(T-R 423+; AD-602202)

in this paper, the author substantiates his reasons for

believing that Kozyrev's conclusion that the red color of Mars

_s determined solely by the properties of _ts atmosphere is
incorrect. R T K

N64-28762" NatlonalAeronauhcs and Space Administration

Goddard Inst for Space Studies, New York, N Y

THE UPPER ATMOSPHERE OF JUPITER

S H Gross (Airborne Instr Labs) and S I Rascool Jun 1964

40p refs Submitted for Pubhcat_on

(NASA TM-X 51917) OTS $360ph

The propertLes of the upper atmosphere of JupDter were

theoretically investigated The verttcal temperature profile tn

the atmosphere above the clouds and the structure of the Ion

osphere were computed for two different model atmospheres:

Model I corresponds to a H/He mixing ratio of 20 1 by volume,

and Model II hasa H/He ratio aslow asO03:l Assuming that

the atmosphere of Juptter above the clouds ts in radlahve

equilibrium,, the temperature dlstnbutlon in the upper atmos

phere of Jupiter was computed With a cloud top temperature

of 153 ° K and the total optical thickness of the atmosphere _n

the far infrared of 066, the radlatton emttted by the planet
is3 1 X 104ergscm-3sec I ThlsvalueofradLahonfluxls --4

times higher than the solar flux received by Jupiter The equihb

rlum distribution of electron densities in the ionosphere of

Jupiter was also calculated. The maximum electron densities

of - 106 electrons/cc occurred at the alt_tudesof 220 km and

110 km above the cloud top for the two model atmospheres

Author

N64-28862 Kitt Peak National Observatory, Tucson, ArJz

MONTHLY REPORT: KITT PEAK, MAY 1964; CERRO

TOLOLO, FEBRUARY, MARCH, APRIL, MAY 1964

1964 30p refs

(Sponsored by NSF)

News notes from Kitt Peak National Observatory. Tucson,

Arizona, and Cerro Tololo Inter American Observatory, La Set

ena, Chile, include meetings wtth various corporations; settle

ment of claim regardmg extra cost of 84 inch telescope; payrolls

and personnel; tnstrument notes; libraries and thetr publlca

tlons; Stellar DIwsion, Solar Diwsion. and Space Division re

ports; and the general progress at Cerro Tololo in construction

and location of facditLes A W

N64-28868 American Meteorological Society. Boston, Mass.

RESULTS OF OBSERVATIONS OF MARS [REZUL'TATY

NABLIUDENII MARSA]

lu. N. Lipskii [1967] 8 p Transl. into ENGLISH from Priroda

(Moscow),v. 46. no. 4, 1957 p 105-106

(Contract AF 19(628)-3880)

(T-R-427: 'A D-602180)

Preliminary results of observations made during the op-

position of Mars in September 1956 are discussed. Included

in these observations are the following: (1) an investigation

of the optical properties of the vegetation of the various

climatic zones; (2) brightness; (3) the polar cap; (4) the seas;

(5) a comparison between the color of the seas and that of the

continents; (6) water in the atmosphere and on the surface;

and (7) the polarization of light reflected by various portions
of the surface. I.v.L.

N64-29559" liT Research Inst, Chicago, III Life Sciences
Div

SURVIVAL OF MICROORGANISMS IN A SIMULATED

MARTIAN ENVIRONMENT. I: BACILLUS SUBTILIS VAR.

GLOBIGII

C. A Hagen. E. J Hawrylewicz, and R Ehrlich Repr from

Appl Microbiol, v 12. no 3. May 1964 p 215 218
refs

(Contract NASr-22)

Survival of BacH�us subtilis var globigli in a simulated

Martian environment was demonstrated Previous contact with

the simulated Martian soil or atmosphere reduced germination

or outgrowth of unheated spores, or both. Inoculation into

simulated Martian sod and then flushing with a simulated

Martian atmosphere were lethal to both vegetative cells and

spores Afteronediurnaltemperature cycle (26 ° to 60°C). the

majority of cells present were spores No further effect of the

diurnal cycle on survival was noted in any of the experimental

samples Author

N64-29597 American Meteorological Society, Boston, Mass

PRELIMINARY RESULTS OF OBSERVATIONS OF MARS

[PREDVARITEL'NYE REZUL'TATY NABLlUDENII MARSAI

N. P. 8arabashov Bedford, Mass., AFCRL, Feb. 1964 9 p

Transl into ENGLISH from Vestn Akad. Nauk SSSR (Mos

cow). no. 5. 1957 p34-36

(Contract AF 19(628)-3880)

(T-R-426; AD-602193)

Coordinated observations of Mars were conducted by vary-

ousobservatories throughout the US.S.R. for 5 months during

the 1956 opposition. All observers noted that the Mars atmos-

phere was not transparent but was filled with a fog. which inter-

fered with the study of surface features. Considerable changes

from past observations were noted, however, in the contrast be-

tween the seas and the continents, the appearance and brightness

of the southern polar cap and the polar fringe, and the brightness

variations of the same land areas with time. The observational

data acquired are being processed more fully to get a more

accurate p_cture of the physical conditions on Mars M.PG

N64-30339" National Aeronautics and Space Administration.

Goddard Inst. for Space Studies, New York. N.Y.

DISCOVERIES FROM SPACE EXPLORATION

Robert Jastrow In NASA, Washington Proc. of the 4th Natl.

Conf. on the Peaceful Uses of Space 1964 p 109-121 (See

N64-30326 22-01) GPO: $1.50

Some contributions of space science in astrophysics.

geodesy, geology, meteorology, and astronomy are reviewed

in considerable detail. R.L.K.

N64-31091 General Electric Co, Philadelphia. Pa Reentry

Systems Dept.

A SIMPLE ENTRY SYSTEM EXPERIMENT FOR MARTIAN

ATMOSPHERIC MEASUREMENTS

F. G. Beuf [1964] 14p refs

This paper discusses the results of a complementary study

aimed at the development of a simple, light, sterilizable entry

vehicle experiment, designed to gather the necessary informa-

tion when launched into the Martian atmosphere from a flyby

Bus. A low-ballistic-coefficient, minimum-weight vehicle de-

sign was generated. In its basic form the system is designed

to telemeter vehicle acceleration, base pressure, and atmos-

pheric constituent measurements during entry into the Martian

atmosphere. A particular feature of the design is the use of

40



° N64-33173

a spherical entry configuration, the symmetrical aerodynamics

of which permit the use of a simple, low-data-rate commumea-

tions system for transmission of vehicle motion data The

vehicle is designed to surwve entry and to decelerate to sub-

sonic velocity before impact in any of the presently proposed

Martian atmospheres (surface pressures from 11 to 135 mb)
Author

N64-32156 Grumman Aircraft Engineering Corp. Bethpage.

N,Y. Astroand Geophysics Section
PARTICLES AND RADIATION IN THE MARTIAN ATMOS-

PHERE

T. FinkandN Milford Sep 1963 21 p refs

(RM-222: AD 421540)

When galactic cosmic rays and high-energy solar particles

impinge on the atmosphere of Mars. the primary particles.

secondary particles, and radiation penetrate to various levels of

the atmosphere The approximate intensities of protons, elec-

trons, neutrons, and muons at several levels in the Martian

atmosphere are calculated. The corresponding radiation dosages

are derived It is found that the probable radiation dosages at

the surface of Mars are about as large as the tolerable human

dosage Author

N64-32436" National Aeronautics and Space Admlmstratlon

Ames Research Center. Moffett Field. Calif

ANGLE-OF-ATTACK CONVERGENCE OF SPINNING BOD-

IES ENTERING PLANETARY ATMOSPHERES AT LARGE

INCLINATIONS TO THE FLIGHT PATH

Murray Tobak and Victor L Peterson Washington. NASA.

Oct 1964 21 p refs

(NASA-TR-R-210J OTS: $050

An analysis is made of the angle-of-attack history of a spin-

ning body entering a planetary atmosphere at an arbitrarily

large inchnataon to the flight path An asymptotic solutJon for

the resultant angle-of-attack is derived, apphcable to any axially

symmetric body having an aerodynamic restoring-moment coef-

ficient proportional to the sine of the resultant angle-of-attack

The solution yields results in satisfactory agreement with re

suits obtained from numerical integrations of the exact eclua

lions of motion Author

N64-32492" Georgetown U . Washington. D C.

SPECTROSCOPIC STUDY OF SOLAR AND PLANETARY

ATMOSPHERES Semi-Annual Status Report No. 2. 1 Aug.

1963-1 Feb, 1964

FrancisJ. Heyden [1964] 15p

(Grant NsG-362)

(NASA-CR-59OG0) OTS: $1.OOfs;$O,50mf

The method of observation was refined, and data were ana-

lyzed. Areas of research comprise the preparation of the s_mu-

Jated Martian atmosphere, the study of the spectrum of Jupi-

ter from high dispersion plates taken on the Georgetown

spectrograph, and the observation of planets at every avail-

able opportunity, along with spectrum analysis Spectrographs

are included for Mars. the Moon. nitrogen dioxide absorption.

and the Sun. D.EW.

N64-33000" Jet Propulsion Lab., Calif Inst of Tech., Pasa-
dena

DETERMINATION OF SOME PHYSICAL PROPERTIES OF

THE ATMOSPHERE OF MARS FROM CHANGES IN THE

DOPPLER SIGNAL OF A SPACECRAFT ON AN EARTH OC-

CULTATION TRAJECTORY

Arvydas Kliore. Dan L Cain, andT W Hamilton 15 Oct 1964

42 p refs

(Contra_:t NAS7-100)

(NASA*C R-59161 : J PL*TR-32-674) OTS $2 O0 fs: $0 50 mf

The expressions describing the effects of refract*on in the

atmosphere are derived and used to compute expected doppler

changes for several isothermal mode_ atmospheres of Mars.

usmgtypical 1964 and 1966-1967 Earth-occuhmg Mars flyby

trajectories. Based on these computed results, and on the ex-

pected data accuracy, it is estimated that the scale height and

surface density of the atmosphere of Mars can be determined

w_th an accuracy of better than 10% by means of the experi-

ment In addition, several limitations of the experiment are

described, and their effects on the results aredlscussed Author

N64-33094" Stanford Research Inst.. Menlo Park. Cahf

STUDY OF THE BREAKDOWN CHARACTERISTICS OF

ANTENNAS IN THE ATMOSPHERES OF MARS AND

VENUS Final Report

J A Martin and J+ Chown Feb. 1963 30 p refs Prepared
for JPL

(Contracts NAS7 100: JPL 950380)

(NASA-CR-59111) OTS: $200fs: $050mf

The obiect_ve of this study was to determine the power-

handling capabdlty and breakdown-power level of several

typical linear and circularly polarized antennas in the simu-

lated atmospheres of Mars and Venus For the N 2. CO 2. and

Ar concentrations forming the simulated atmospheres era+

ployed here. the breakdown power level of the antennas was

not significantly different from that experienced in air. Yeas+

ured power required to initiate breakdown of 026 k cylindrical

monopole antennas is presented for _..) = 13.8. 12.0, 106+ 101.

92, 7.8. 6.0. and 5D f_t = 2 In (4 Sength/d+am) of antennaj

Measured breakdown power as a funct+on of pressure is pre+

sented also for a cylindrical dipole antenna The antenna

scaling principle was verified at frequencies of 250 Mc (CW).

1197 Mc (pulse). and 3000 Mc (pulse). using monopole anten+

has of different thickness ratio. _._ Author

N64-33166 ° Geophysics Corp of America+ Bedford. Mass

PLANETARY METEOROLOGY Quarterly Progress Report

No. 1.20 Apr.-19 Jul. 1964

[1964} 38p refs

(Contract NASw-975)

(NASA-CR+58848) OTS: $2 00 fs; $0 50 mf

Subjects covered include radiative equdlbrlum temperature

distribution in the Venus atmosphere, atmospheric circulation

oR Venus, Martian surface pressure, carbon dioxide, and water-

vapor amounts, atmospheric circulation on Mars. and the ver

tical variation of temperature above clouds of Jupiter. DEW

N64-33173" Georgetown U . Washington. D C Georgetown

College Observatory

SPECTROSCOPIC STUDY OF SOLAR AND PLANETARY

ATMOSPHERES Semi-Annual Status Report, 1 Feb.-1 Aug.

1964

FrancisJ. Hevdenand CarIC Kiess [1964} 17 p

(Grant NsG-362)

(NASA CR-58772) OTS: $1 00fs: SO 50mr

The _,__sorptlon bands of nitrogen peroxDde were mapped

with high dispersion through the region from 3300 A to 6600

A Experimental conditions and procedures are described. Dur-

ing the report period. Jupiter and Mars were unobservable

Observations of Venus were attempted, two for rotational veloc+

ity determination and one for the violet "fall off." The methods
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N64-33190

and results of reductions of spectral observations are presented

The photoelectric spectrum scanner was put in operation, and

the instrument _s described in detail. DEW

N64-33190" Rensselaer Polytechnic Inst., Troy. MY.

CHEMISTRY OF THE ATMOSPHERE OF THE PLANET

VENUS Technical Status Report No. 4, 1 Feb.-31 Jul. 1964

P. Harteck, R. R. Reeves, Jr., and Barbara A Thompson [1964]

6 p ref

(Grant NsG-261-62)

(NASA-CR-59112) OTS: $100 fs; $0.50mf

Three different experimental arrangements were used for

the investigation of the emission of microwave radiation by

chemical reactions. The first is an ordinary X-band waveguide

noise generator with the argon discharge tube replaced by a

6-mm Pyrex tube connected to a vacuum rack Observed CO 2

and SO 2 intensities were too unreasonably high to be at-

tributed solely to electron temperature. In order to test whether

the origin of the emission may be the continua associated with

the chemiluminescent reactions occurring in the discharges,

a method was developed to see whether such emission could

be observed from the reactions alone. This test could not be

carried out using the noise generator because the oxygen

atoms recombine on the walls of the 6-ram tubing before any

glow reaches the detection area Two alternate systems were

set up and are being studied The results obtained to date in

dieate that the microwave radiation emitted from Venus may

originate in part from a nonthermal source, and thus the sur

face temperature may be lower than previously reported. Photo-

chemistry experiments using iodine and bromine lamps are

also reported R LK

areas as a result of the .space program. The key roles of in-

ventors and inventions in this program are emphasized, and

the regional economic impact of the program is reviewed

DEW

N64-33686" Stanford U., Calif. Radioscience Lab.

RESEARCH AT THE STANFORD CENTER FOR RADAR

ASTRONOMY Semi-Annual Report No. 3, 1 Jan.-30 Jun.
1964

V.R. Eshleman Jul. 1964 9p refs

(Grant NsG-377)

(NASA-CR-59325) OTS: $1.00fs;$0.50mf

This research program on radio and radar studies of the

lunar and planetary ionospheres, atmospheres, and surfaces,

and radar studies of the sun and interplanetary medium contains

the following articles: "Planetary Research"--correlation char-

acteristics of the radio-noise storm from Jupiter and from the

Sun; "Propagation Characteristics through the Solar Corona"--

a doppler shift observation in a radio wave sent from the earth

to a solar probe; "iagnetohydrodynamic waves in Inter-

planetary Space"--the use of radar astronomy techniques for

MHD waves in the interplanetary medium; "Solar Radar Pro-

gram"--a conclusion that no solar echoes were present in the

1963 solar data; and "Cislunar Gas Studies"--automatic data-

processing techniques development to edit and to store lunar

data, a study of several methods to measure cislunar gas den-

sity, and development of a method to measure the total daily

electron content in the ionosphere as a function of time and

rate of change in electron content over the entire earth-moon

path. G .G.

N64-33336" Arizona U. Tucson Field Emission and Space
Systems Lab

DETECTION TECHNIQUES FOR TENUOUS PLANETARY

ATMOSPHERES Second Semiannual Report, Jan. 1-Jun. 1.
1964

Stuart A Hoenig and Melvin M Eisenstadt [1964] 13 p refs
(Grant NsG-458)

(NASA CR-59285) OTS: $1 0Ors; $0 50 mf

A chemisorpt_on detector for hydrogen has been developed

This devIce operates over the pressure range from 10 5to 10 8

torr and has a large and repeatable response to hydrogen. The

detector makes use of the effect of hydrogen chemisorpt_on

on the work function of a palladium filament This system is

reasonably specific for hydrogen, and the effect of oxygen and

mtrogen has been investigated Oxygen has a substantial ef-

fect, but nitrogen does not A similar detector for water vapor,

using a barium-coated tungsten filament, has been tested and

is undergoing further development. The large (18-in.-diam)

uhv molecular beam system has been finished and leak checked

Author

N64-33811" General Electric Co. Phdadelphla, Pa M*ssde

and Space Div

FUEL-CELL OXYGEN ANALYZER Preliminary Design
Study

RobertG New!and Dec 1962 98p refs

(Contract JPL 950286)

(NASA-CR-59363: PIR-7530-1419) OTS: $3 O0 fs, SO 75 mf

Adaption of a fuel cell-type oxygen analyzer deslgrl to the

special requirements of determining the atmospheric o_ygen

response level on the planet Mars is d_scussed As a result

of the study, a fuel cell oxygen analyzer assembly was fabn

cared that provided a voltage output change of 0 52 volts for

an oxygen partial pressure change from 0 to 10 mm Hg A

rapid and reproducible response was demonstrated by the

assembly when it was subjected to a series of tests simulating

descent traiectorles through the Mars atmosphere A sample

gas-flow rate of 25 cc/min at 113 mm Hg total pressure has

been found to provide adequate sample gas for the oxygen

analyzer The analyzer assembly was fabricated from nonferrous

materials to provide a nonoperatmg permanent magnetic field

less than 1 gamma at 3 1/2 feet PVE

N64-33371" National Aeronautics and Space Administration,

Washington, D.C.

AMERICAN PROGRESS AND GOALS IN SPACE News
Release

James E. Webb Available from the Scientific and Technical

Information Division [1964] 18 p Presented at the Inventors'

Congr. and Space Syrup. Little Rock, Ark.. 30 Oct, 1964

Major achievements and plans of the NASA space program

are briefly discussed by James E Webb. New scientific knowl-

edge with wide application is stated to be produced rapidly.

and technological advances are said to be tremendous in all

1965
STAR ENTRIES

N65-10076# Joint Publications Research Service, Washing
ton, DC

IZVESTIYA VUZov: RADIOPHYSICS, NO. 2, 1964
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19 Oct 1964 283 p refs Transl into ENGLISH from Izv

Vyssh Ucheb Zaved. Radlofiz {Gorkw) v 7, no 2. Mar

Apt 1964 p 193 388

(JPRS 26953, TT 64 51209) OTS S600

CONTENTS:

1 THE DISTRIBUTION OF THERMAL AND NON

THERMAL RADIO EMISSION COMPONENTS IN THE GA

LACTIC PLANE S Ya Braude and V V Vaysberg p 1 11

refs (See N65-10077 01-29)

2 CONCERNING THE RADIATION SPECTRUM OF

DISCRETE SOURCES IN CASStOPEIA-A AND CYGNUS-A

IN CENTIMETER AND DECIMETER BANDS K. S. Stan-

kevlch p 12-19 refs (See N65 1007801-29)
3 THE THEORY OF RADIO EMISSION OF VENUS

AND MARS V S Troltskiy p 20 29 refs (See N65-10079

01-29)

4 WIDE-BAND RADIOINTERFEROMETER WITH AN

ELECTRICALLY CONTROLLED DIRECT!VITY PATTERN

L L Baselyan. Yu. M. Bruk. l. N. Zhuk. A V. Men'. L G Sodin

et alp 30-44 refs (See N65-1008001-14)
5 INVESTIGATION OF SOME PARAMETERS OF

TURBULENT MOTION BY RADAR OBSERVATION OF

METEOR TRAILS I A Delov, M F Lagutm, and I A

Lysenko p45 53 (See N65-10081 01-30)

6 ON THE HIGH-FREQUENCY CONDUCTIVITY OF

MAGNETOACTIVE PLASMA Yu B Ivanov and A A Ruk-

hadze p 54 66 refs (SeeN65-10082 01-25!

7 ELECTROMAGNETICWAVES IN A SEMI-BOUNDED

PLASMA Yu A Romanov p 67-78 refs (See N65-10083

01-25)
8 THE KINETIC INSTABILITY OF A UNIFORM MAG-

NETOACTIVE PLASMA A A Andronov, V V Zheleznyakov.

and M. I Petehn p 79 93 refs (See N65-10084 0t-25)

9 NON+LINEAR OSCILLATIONS OF TWO COMPO-

NENT PLASMA N P Giorgadze and N L Tsintsadze p 94

107 refs (See N65 10085 01-25)

10 POLARIZATION ELECTROMAGNETIC WAVES IN

AN ISOTROPIC NONUNIFORM MEDIUM I A Biryulin

p 108-117 refs (SeeN65-1008601-25)

11 THE KINETIC THEORY OF SCATTERING OF ELEC-

TROMAGNETIC WAVES IN A PLASMA O P Pogutse

p 118-133 refs (See N65-10087 01-25)
12 THE RADIATION OF A CHARGED PARTICLE MOV+

ING IN A NONSTATIONARY NONUNIFORM MEDIUM K A

Barsukov and B M Bolotovskw p 134 146 refs (See N65-

10088 01-25)

13 MEASUREMENT OF THE SPACE DISTRIBUTION

OF REFRACTION INDEX FLUCTUATIONS WITH THE AID

OF A LENS F A Markus and A M Cheremukhm p 147-155

refs (See N65-1008901-23)

14 THE SCINTILLATION OF SOURCES OF FINITE

ANGULAR DIMENSIONS A. I. Kon and V. I Tatarskiy

p 156-165 refs (See N65-1009001-23)

15. SOME PROBLEMS IN THE THEORY OF QUASI-

OPTICAL SYSTEMS N. G. Bondarenko and V I. Talanov

p 166-187 refs (See N65-1009101-23)

16. FREQUENCY FLUCTUATIONS OF AN OSCILLATOR

WHEN AUTOMATIC FREQUENCY STABILIZATION CIR-

CUITS ARE USED t. L. Bershteyn p 188-203 refs (See

N65-10092 01-10)

17. DIELECTRIC LAMINATED COATINGS WITH A

LARGE REFLECTION COEFFICIENT A. A. Vorob'ev, L. N

Bezmaternikh. A N Didenko, A. t. Lisitsyn, and A P. Ot'shan-

skiy p 204-211 refs (See N65-1009301-26)

18. OUTWARD PARTIAL CONDUCTIVlTIES OF A

NARROW RECTILINEAR OPENING IN A PLANE SCREEN

8. A. Panchenko p 212 224 refs (See N65-10094 01-23)

19 LOGIC CIRCUITS BASED ON A DIODELESS CELL

USING BRIDGE COUPLING F A. Gareyev and V A Popov

p225-232 refs (See N65-1009501-10)

20 ON ONE TYPE OF RELAY SYSTEM BIFURCATION

Yu I Neymark and M I Feygin p 233 251 refs (See

N65 10096 01 23)

21 ON THE MATERIAL EQUA'[IONS IN THE ELEC-

TRODYNAMICS OF PERIODICALLY NONSTATIONARY

MEDIA R V Karpetyan p 252 255 refs (See N65 10097

01 26)

22. WAVE TRANSFORMATION IN A NONEQUILI-

BRIUM PLASMA Ts. D. Loladze and N L Tsintsadze p 256-

257 refs (SeeN65-1009801-25)

23 SCATTERING OF ELECTROMAGNETIC WAVES ON

FLUCTUATIONS IN A PLASMA WAVEGUIDE I. P. Yaki-

menko p 258-262 refs (See N65-1009901-25)

24. SCATTERING OF WAVES UNDER CONDITIONS

OF TOTAL REFLECTION N G Denisov p 263--266 refs

(See N65-10100 01-07)

25 SCATTERING OF A LIGHT BEAM IN A LAYER OF

A CLOUDY MEDIUM L S Dolin p 267 271 refs (See

N65-10101 0123)

26 SOME PROBLEMS IN THE THEORY OF OPERAT

ING RELIABILITY OF A CYCLIC AUTOMATIC DEVICE V. I

Zakharov p 272-277 refs (See N65-1010201-10)

27 LETTER TO THE EDITOR V. M. Fayn. Ya. I Kh3nm,

and E G Yashchin p 278 279 ref (See N65-10103 01-23)

28 ABSTRACTS OF ARTICLES OF INTEREST TO

READERS OF RADIOPHYSICS p280-282

N65-10182# Paris Observatory. Meudon (France)

MEASUREMENT OF WATER VAPOR IN THE ATMOS-

PHERE OF MARS AND VENUS [MESURE DE I.A VAPEUR

D'EAU DANS LES ATMOSPHERES DE MARS ET DE

VENUS]

A Dollfus tn Liege U. Infrared Spectra of Astron. Bodies

1964 p392-395 In FRENCH (See N65-I015501-29)

Attempts to measure the water vapor on Mars and Venus

using photometric equipment for the 1.4p radiation of the

H20 molecule are described The data presented were obtained

using this equipment both in balloons and on .high mountains.

Comparisons of Mars and lunar observations gave a different

sCgnal that. when corrected for brightness inequalities and

instrumental effects, indicate that water vapor exists in the

Mars atmosphere at a concentration of 2,6 X 10 -2 g/cm 2, In

the case of Venus. the water-vapor band was found to be

juxtaposed with strong carbonic gas bands Appropriate filter-

ing out of the CO 2 bands confirmed the estimate of water

vapor in the upper layers of the Venus atmosphere as the value

1.15 X 10 -2 g/cm 2. assuming that the atmosphere is saturated

to the level of the clouds. M.P.G+

N65-10183# RAND Corp., Santa Monica, Ca!if.

THE WATER CONTENT OF VENUS INFERRED FROM HER

MICROWAVE BRIGHTNESS

D Deirmendjian In Liege U Infrared Spectra of Astron. Bodies

1964 p397-405 refs (See N65-1015501-29)

A recent theoretical evaluation of the microwave attenua-

tion. albedo of single scattering, angular distribution, and

polarization properties of terrestrial water clouds and precipita-

tion is discussed with respect to its implication for the

problem of Venus. On the basis of the preliminary analysis

presented, the following conjectures for the nature of the

Venusian atmosphere are presented: (1) The invisible surface

0fVenus radiates as a blackbody with a 600 ° to 800 ° K tempera-

ture. the source of the energy being at the surface or the plane-

tary interior. (2) The planet is covered by a continuous and

optically deep cloud layer of ice crystals and water droplets

that can reach the size of raindrops. The cover allows very

little of the surface radiation to escape to space and. conversely.

a negligible amount of solar energy reaches the surface. P.V.E.
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N65-10552 °

N65-10552# American Meteorological Society, Boston, Mass.

SOME PROPERTIES OF THE MARTIAN ATMOSPHERE

INDICATED BY SPECTROPHOTOMETRIC OBSERVATIONS

OF 1956 [O NEKOTORYKH SVOISTVAKH ATMOSFERY

MARSA po SPEKTROFOTOMETRICHESKIN NABLIUDE-

NIIAM 1956 CODA]

N. A. Kozyrev Bedford, Mass.. AFCRL. Mar 1964 9 p ref

Transl. into ENGLISH from Izv. Krymsk. Astrofiz. Observ.

(Moscow). no. 18, 1958 p 61-65

(Contract AF 19(628)-3880)

(T-R-429;AD-602183) OTS: $1.00

In 1956, the contrast of the surface details of Mars de-

creased sharply, while the general color of the planet changed

but little. It is concluded that the atmosphere became turbid

only in the lowest layers, and that no essential changes took

place in the general optical properties of the atmosphere it-

self. Spectrograms of the polar cap, made in the second half

of September and early October, showed it to be an atmos-

pheric formation resulting from the condensation of the parti+

cles that cause normal scattering in the upper layers of the

Martian atmosphere. Author

N66-10860*# National Aeronautics and Space Administration,

Washington. D.C

THE ENHANCEMENT OF HUMAN EXPLORATION BY

MEANS OF SPACE FLIGHT An Address

Edgar M. Cortright [1964] 74 p Presented before the

Norweg. Geograph. Soc., 27 Sep. 1964

This paper gives an overall survey of the exploration of
space. Mr. Edgar M. Cortright describes the various satellites

and their objectives. Terrestrial and lunar photographs that

were taken from spaceships are presented and discussed.

The missions of future manned and unmanned space flights
are observed. G.G.

N65-10955"# National Aeronautics and Space Administration.

Washington, D,C.

NASA ENGINEERING MODELS OF THE MARS ATMOS-

PHERE FOR ENTRY VEHICLE DESIGN

George M. Levin. Dallas E. Evans, and Victor Stevens. ed. Nov.

1964 51 p refs

(NASA-TN-D-2525) OTS Prices: HC $1.50/MF $0.50

In an effort to standardize atmosphere models used in

Mars mission analyses and thus facilitate interpretation of such

analyses, tentative engineering models for the Mars atmos-

phere are proposed. The emphasis is on the entry aspect of

the mission Three models having pressures at the planet's

surface of 10. 25. and 40 mb are presented in both tabular

and graphic form An atmosphere model for use in terminal

descent calculations is also presented. The atmosphere models

are presented in both English and metric units in terms of

eight variables as a function of altitude. These model atmos-

pheres are based, insofar as possible, on experimentally ob-

tained data and are not envelopes drawn around existing

models of the Mars atmosphere. Author

N65-11443"# Consultants and Designers, Inc.. Arlington, Va.
ON THE PRESENCE OF OXYGEN IN THE ATMOSPHERE

OF VENUS [0 NALICHII KISLORODA v ATMOSFERE

VENERY]

V. K, Prokof'yev 17 Nov. 1964 8 p ref Transl. into ENGLISH

from Izv, Krymsk. Astrofiz. Observ. (Moscow), v. 31. 1954

p 276-280
(Contract NAS5-3760)

(NASA-TT-F-8992;ST-LPS-10242) OTS Prices: HC $1.00/MF
$0.50

Spectra of solar light reflected by Venus at l_/mm disper-

sion in the 6300 _ region (z_--oxygen band) have been ob-

tained during the period May-July 1962. With the approach of

Venus to the Earth a weak absorption band was detected on

the short-wave side of the telluric oxygen band. This band may

be due to the presence of a negligible amount of oxygen in the

upper atmosphere layers of Venus. Author

N65-11445"# Consultants and Designers. Inc, Arlington, Va
OPTICAL PROPERTIES OF THE ATMOSPHERE OF

PLANET MARS IN THE ULTRAVIOLET SPECTRUM RE-

GION lOB OPTICHESKIKH SVOYSTVAKH ATMOSFERY

MARSA V UL'TRAFIOLETOVOM UCHASTKE SPEKTRA 1

V. I. Garazha and E. G. Yanovitskiy 19 Nov 1964 14 p refs

Transl, into ENGLISH from Astron. Zh. (USSR), v. 41, no. 5,

1964 p942 950

(Contract NAS5-3760)

(NASA-TT-F-8994: ST-LPS-10244) OTS Prices: HC $1.00/
MF $0,50

It is shown that during the 1956 opposition, the optical

thickness of the atmosphere of Mars in the spectral region

= 360m/J was considerably greater than the unity It is as-
sumed that the ultraviolet layer of the atmosphere of Mars

consists of a mixture of gas with aerosol particles. It was found

that at this mixture's single scattering, the albedo of particles

is 0.50. Using the Rocard theory for the interpretation of at-

mosphere indicatrices, the scattering indicatrix was obtained in

the indicated spectral region, and the mean radius of the aero-

sol particle was found to be 0.9.10 -5 cm. It was found that

aerosol particles have an albedo of single scattering equal to

0.38 and that the concentration of these particles in the ultra-

violet layer is rather high Author

N65-12615"# Melpar, lnc., Falls Church. Va.

GAS CHROMATOGRAPHIC INSTRUMENTATION FOR GAS

ANALYSIS OF THE MARTIAN ATMOSPHERE. VOLUME I:

THIRD MONTHLY LETTER TECHNICAL REPORT Final Report

J. H.Chaudet 25Sep. 1962 34p

(J PL-950326)

(NASA-CR-59769) OTS Prices: HC $2.00/MF $0.50

Successfuleffortstointegrate all components into a working

laboratory model of a gas chromatograph instrument for anal-

ysis of the Martian atmosphere are reported. Mechanical

developments discussed include the following: (1) the con-

struction and evaluation of an optimum sample injection value;

(2) a carrier-gas control system: (3) instrument sealing; (4)

loop switching; (5) Martian atmospheric Venturi gas pump: (6)

construction of a Martian atmosphere simulator; (7) construc-

tion aspects of the laboratory model; and (8) design consider-

ations for the breadboard model. M.P.G.

N65-12616"# Melpar, lnc., Falls Church. Va.

GAS CHROMATOGRAPHIC INSTRUMENTATION FOR GAS

ANALYSIS OF THE MARTIAN ATMOSPHERE. VOLUME

I1: OVERALL PROGRAM SUMMARY Final Report

J. H. Chaudet 25 Sep. 1962 162p

(J PL-950326)

(NASA-CR-59773) OTS Prices: HC $5.00/MF$1.00

A laboratory model of a gas chromatographic instrument to

analyze 12 components that may be present in the Martian

atmosphere is described. The NH 3, C02, H20 ' H2 ' N2 ' 02 , A,

CH 4, and CO can be quantitatively measured and N20, C2H6,

and Kr can be detected, all at a level of 10 ppm, with the
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- N65-13197

exception of ammonia, The system consists of a series ar-

rangement of four major columns and two delay columns.

four cross-section ionization detectors paired in sequence.

and electrometers to analyze the outputs of each pair of de-

tectors. The discussion includes the following: (1) configura-

tion: (2) performance data; (3) detailed consideration of the

various components; and (4) design drawings. Significant

engineering research and development aspects are empha-

sized. M.P.G,

of Solar Activity in the Upper Layers of the Earth's Atmos-

phere": (5) "Manifestations of Solar Activity in the Lower

Layers of the Earth's Atmosphere"; (6) "'Manifestations of

Solar Activity in the Brightness of Comets and in Planetary

Atmospheres." D.S.G.

N65-12617"# Melpar. Inc.. Falls Church, Va.

GAS CHROMATOGRAPHIC INSTRUMENTATION FOR GAS

ANALYSIS OF THE MARTIAN ATMOSPHERE. VOLUME

II1: POST DESIGN CRITERIA AND SUMMARY Final Report

J. H. Chaudet 25Sep, 1962 100p

(J PL-950326)

(NASA-CR-59772) OTSPrices: HC$3,00/MF$0.75

Post design criteria related to the breadboard and prototype

gas chromatography units are considered. Components were

selected, and a package configuration is presented. Environ-

mental constraints were considered in the package design. Rec-

ommendations are included on the injector valve, columns.

detectors, sample pumping, etc. Numerous tradeoffs that were

available for increasing the versatility or the reliability of the

instrument are also discussed. D. E, W,

N65-12728"# Geophysics Corp. of America. Bedford. Mass."

PLANETARY METEOROLOGY Quarterly Progress Report

No, 2.20 Jul.-19 Oct. 1964

[1964] 34p refs

(Contract NASw-975)

(NASA-CR-59695) OTSPrices: HC$2.00/MF$0,50

A model was developed for computing the radiative equilib-

rium temperature distribution of the entire atmosphere of a

planet, such as Venus. that is completely covered by clouds.

Two theories for estimating the circulation characteristics of

Venus are presented: a model for estimating the average hori-

zontal velocity in the Venusian atmosphere and for computing

the mean wind velocity, and a model for determining the circu-

lation pattern of the Venusian atmosphere. Also described are

the development of a nongrey radiative transfer model to com-

pute the radiative equilibrium temperature distribution of the

Jupiter atmosphere, and the problem of estimating the maxi-

mum wind velocity near the Martian surface. G,G.

N65-13197" # N ational Aeronautics and Space Administration.

Washington. D.C.

PROBLEMS OF SOLAR ACTIVITY

B, M. Rubashev Dec. 1964 397 p refs Transl. into ENGLISH

of the book "'Problemy Solnechnoy Aktivnosti" Moscow.

"Nauka" Publishing House. 1964

(NASA-TT-F-244) OTSPrices: HC$700/MF$2,00

This study concerning the nature of solar activity was di-

rected toward raising the qualitative level of solar activity fore-

casting by a change from the empirical-statistical methods to

the more promising physicomathematical methods. The ma-

terial is presented under the following chapter headings: (1)

"'Cyclic Character of Solar Activity"; (2) "Structure and Dy-

namics of the Subphotospheric Layers of the Sun"; (3) "En-

ergy Sources of Solar Activity"; (4) "'Certain Manifestations
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A63-11897

1963
IAA ENTRIES

A63-10220

A SEARCH FOR WATER VAPOR AND TRACE CONSTITUENTS IN

THE VENUS ATMOSPHERE.

Hyron Spinrad {California Institute of Technology, Jet Propulsion

Laboratory, Div. of the Space Sciences. Pasadena, Calif.)

Icarus, vol. I. Oct. 196Z. p. Z66-Z70. IZ refs.

A description of an unsuccessful spectroscopic search for

water vapor and other gases in the Venus atmosphere. The re-

sulting upper limit on the Cytherean water-vapor/atmosphere

mixing ratio down to a level of high temperature and pressure is

about 10 .5 .

A63-10SII7

THE _SION OF M__ER H: P_]_tNU_ARY OBSERVATIONS

THE IOWA RADIATION EXPER/MENT.

James A. Van Allen and Louis A. Frank (University of Iowa,

Dept. of Physics and Astronomy, iowa City, Iowa).

Science, vol. 138, Dec. 7, 196g, p. 1097, 1098.

Discussion of the primary purposes and a description of the

equipment of the Iowa experiment carried by Mariner iI (1962

Alpha Rho I). The detector is an Anton type-Zl3 Geiger-Mueller

tube, which is a miniature tube having a l.g rag/ca z mica window

about 0.3 cm in diameter. A schematic diagram Of it, and a table

of its properties are included. Data recorded by the detector in

September and October 196Z are plotted.

A63-10743

THEORETICAL ESTIMATES OF THE AVERAGE SURFACE TEM-

PERJ%TURE ON MARS.

George Ohring, Wen Tang, and Gloria DeSanto (Geophysics Corp.

of America, Bedford, Mass. )

Journal of the Atmospheric Sciences, vol. 19, Nov. 196Z, p. 444-449.

ii refs.

Contract No. NASw-286.

Estimation of the average surface temperature on Mars from

radiative-equilibrium considerations. A minimum possible surface

temperature is estimated by computing the radiative-equilibrium

temperature that the Martian surface would have if the planet had

no atmosphere. An estimate of the maximum possible value of the

average surface temperature is obtained by computing the surface

temperature that would result from a maximum greenhouse model.

The computations indicate that the average surface temperature

is in the range zIg°K to Z33°K. Comparisons of the theoretical

computations with indications of surface temperature obtained from

thermal-emission observations are found to be in reasonable agree-

ment.

A63-107S6

I_AR/NER LI INSTRUMENTATION: WHAT WILL IT SEE ON

VENUS?

S. Chase, Jr. {California Institute of Technology, Jet Propulsion

Laboratory, Pasadena, Calif.) and F. Schwarz (Barnes Engineer-

ing Co., Stamford, Conn.)

Electronics, vol. 35, Dec. 14, 196Z, p. 4Z-45.

Discussion of the Mariner n (196z Alpha Rho I} microwave- and

iR-radiation detectors, designed to investigate the cloud cover and

surface radiation of Venus. By mapping the temperature pattern

of the Venus cloud tops, and measuring the extent of cloud breaks,

the IR radiometer will help to establish a correct model for the

planet' s atmosphere. It is shown how, by receiving radiation

alternately through two lenses that view regions 45 ° apart, the

thermistor detector will measure the absolute radiation from the

planet, from which its temperature can be determined. A low-

frequency preamphfier with a high input-impedance, and a

logarithmic amplifier are described, as is the synchronous rectifi-

cation used to improve the SNR.

A63-10769

FIZICHESK/E USLOVIIA NA MARSE [PHYSICAL CONDITIONS

ON MARS].

N. P. Barabashov (Akademiia Nauk. Ukrainian SSR).

Akademiia Nauk, SSSR, Vestnik, vol. 3Z, Oct. 196g, p. 18-Z5. In

Russian.

An analysis of results obtained by several observers on the

various characteristlcs of the physical nature of Mars. Discussed

are the formation of the atmosphere, the composition of soil,

polar caps, temperature, seasonal changes, and the possibility

of life on the planet.

A_-m_

MOLECULAR SPECTROSCOPY OF pLANETARY ATMOSPHERES.

D. G. Rea (University of California, Space Sciences Laboratory,

Berkeley, Calif. )

Space Science Reviews, voL I, Oct. 196Z, p. 159-196. 79 refs.

Grant No. NsG-101-61.

Critical review of the various studies concerning the computa-

tion of planetary atmospheres undertaken with dispersing devices,

summarizing only briefly topics which have been adequately covered

in the papers that are cited. The field is further restricted to

gaseous components, generally neglecting the cloud cover. 9%ll the

planets, except Earth and Mercury are considered. It is shown

that spectroscopy has provided considerable insight into the nature

of the planetary atmospheres. Several molecular constituents are

positively identified and upper limits are placed on the abundances

of others whlch are of particular signlficanze in devising planetary

models. Buc, equally clearly, the inadequacy of the spectral data,

due to low spectral and/or spatial resolution renders deductions of

aSundances, temperatures, and pressures very uncertain. With the

sole exception of the Martian CO Z abundance, knowledge of the con-

centrations of planetary atmospheric constituents is unsatisfactorym

and all numbers given must be regarded as or_iy crude estimates.

A63-11343

DYNAMICAL AND OTHER ASPECTS OF COSMIC GASES OF LOW

DENSITY.

Sydney Chapman (University of Alaska, Geophysical institute,

College, Alas. , and University of Colorado, High Altitude Ob-

servatory, Climax, Colo. )

(International Symposium on Rarefied Gas Dynamics, Znd,

Proceedings, Berkeley, Calif., Au_. 3-6, 1960. )

IN: Rarefied Gas Dynamics. New York, Academic Press, Inc.,

1961, p. 669-690. Z3 refs.

USAF-NBS- sponsored research.

Discussion of low-density gases in the ambium, which is the

independent, outer distribution of gas that surrounds an atmosphere.

The ambium has a low density but great extent. Hence, its mass

may far exceed that of the atmosphere it surrounds. Where at-

mosphere and arnhium merge, the conditions may be determined

more by the arnbium than by the central body. The ambinm may be

free or almost free from any influence of the star or planet, but

still determines the limiting value to which the atmospheric

pressure can fall. Thus, it partly governs the extent of the at-

mosphere - the lower the ambient pressure, the greater the ex-

tension of the atmosphere. Some simple fundamental considerations,

based on kinetic theory and statistical mechanisms, are presented

on the state and extent of the Earth t s outermost atmosphere.

Specific problems of the atmospheres of the Earth and the Sun are

treated. Interplanetary gas is considered on the basis of two al-

ternatively supposed distributions of electron density.

A63-11897

STRUCTURE OF PLANETARY ATMOSPHERES.

5. L Rasool (NASA, Institute for Space Studies, New York, N. Y. )

AIAA Journal, vol. I, Jan. 1963, p. 6-19. 81 refs.

Review of the properties of the atmospheres of Mars, Venus,

and Jupiter in the light of the most recent observational data.

Surfacfi features of Mars and the blue haze layer covering that

planet are studied. The greenhouse, the aelosphere, and the

ionosphere models for the atmosphere of Venus are presented.

Observed radio brightness temperatures of Jupiter are tabulated,

and the significance of the great red spot present in the atmosphere

of that planet is discussed.
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A63-12834

A63-12834

A THEORETICAL ESTIMATE OF THE AVERAGE VERTICAL

DISTRIBUTION OF TEMPERATURE IN THE MARTIAN

ATMOSPHERE.

Georgc Ohring (Geophysics Corporation of America, Bedford,

Mass.}

Icarus, vol. 1, Jan. 1963, p. 328-333. 10 refs.

Contract No. NASw-286.

Computation of the average temperature profile of the Martian

atmosphere, using a simple theoretical formulation in which it is

assumed that convection will extend to that height abow which the

radiative equilibrium lapse rate is just stable, it is a>_urued that

the average surface temperature is 230°K, there is no absorption

of solar radiation in the atmosphere, and carbon dioxide in an

amount equal to Z% by volume _s the only important radiating gas.

The radiation fluxes are computed with the aid of radiation tables;

the radiative equilibrium temperatures are calculated using an

iteratlve procedure. The computed temperature profile is charac-

terized by an adiabatic troposphere extending to about 9 km, above

which the temperature continues to decrease with height to an

average value of about 90°K for the topmost 5-rob layer.

A63-13109

VENUS.

Carl Sagan.

International Science and Technology, Mar. 1963, p. 86-92, 94.

Discussion of the nature of the Venus surface based on ob-

servations of the Venus microwave spectrum, cloud-top tempera-

tures, radar reflectivity, and interpretation of the Venus IR spec-

trum. It is noted that, from these observations, four models of

the planet' s surface may be defended: a desert with calm, clear,

ovenlike temperature, below ice clouds; a swamp with fernlike

plants, below a dense cover of water clouds; an ocean of carbonate

water; and an ocean of oil. Similarly, at least three model at-

mospheres are tenable: the so-called greenhouse, aelosphere, and

ionospheric models. It is shown, however, that Earth-based ob-

servations of the variation in microwave intensity are limited to the

planet' s dark hemisphere. The possibility of using the Mariner II

(1962 Alpha Rho 1) results, once they have been evaluated, in sup-

port of one of the conflicting models is examined. The problem of

determining the surface temperature of Venus is discussed in

some detail.

A63-13754

ELECTRICAL PROPERTIES OF SHOCK WAVES ON MARS.

William O. Davies (Illinois Institute of Technology, Armour Re-

search Foundation, Chicago, Ill. )

AIAA Journal, vol. 1, Feb. 1963, p. 464-466.

Calculation of the electrical properties of the Martian at-

mosphere at temperatures and densities expected to occur in

shock layers for probes circling the planet, and the reflection

and attenuation by the shock layer of electromagnetic waves

having radio and radar frequencies. The flight conditions con-

sidered are for a probe circling Mars at an altitude of Z x l05 ft,

with constant velocities of 7, Z00, 10, 000, and 15, 000 fps. KopaP s

model atmosphere for Mars is used in the calculations.

A63-13792

OB ISSLEDOVANII ATMOSFERY VENERY OPTICHESKIMI

METODAMI [THE ATMOSPHERE OF VENUS AS INVESTIGATED

BY OPTICAl.. METHODS].

G. V. Rozenberg (Akaderniia Nauk, institut Fiziki Atmosfery,

Moscow, USSR).

Akademiia Nauk (USSRI, Doklady, vol. 148, Jan. 11, 1963,

p. 300-30Z. In Russian.

Presentation of data on the atmosphere of Venus obtained by

optical methods, it is concluded that (1) the atmosphere of Venus

is very nubilous indicating that its optical thickness is, at least,

oI several units of measurement; and (2) the brightness coefficient

influences not only the light absorption in the region above the

clouds but also the absorption within the cloud region, in addition,

it is suggested that the acquisition of data on the atmosphere of

Venus by optical methods is possible only in the case in which the

effects of multiple light scattering are taken into account.

A63-14376

SOUNDING ROCKET TECHNIQUES EXTRAPOLATED TO PLANETS.

Herbert Friedman (U. S. Naval Research Laboratory, Washington,

D.C.)

(International Astronomical Union-Douglas Aircraft Co. , Inc. ,

International Symposium on Space Age Astronomy, Pasadena,

Calif., Aug. 7-9, 1961.)

IN: Space Age Astronomy. New York, Academic Press, Inc. ,

196Z, p. 414-424.

Discussion of sounding-rocket techniques for the determination

of the structure of a planetary atmosphere by measuring the op-

tical thickness at various wavelengths. Measurements in the UV

and the far UV should permit analysis of planetary hydrogen corona

and planetary albedo. Measuremehts in the visible spectrum should

provide information on airglow and aurora.

A63-14377

THE ATMOSPHERE ©F MARS.

W. W, Kellogg (RAND Curp. , Santa Monies, Calif. )

(International Astronomlc;,l Union-Douglas Aircraft Co. , inc. ,

lnternation:tl S3mposiunl ,;n Space Age Astronomy, Pasadena,

CaliI., Aug. 7-9, 1961.}

iN: Space Age Astronomy. Ntv_ York, Academic Press, Inc. ,

196l, p. 425-.tg9; Discussion, p. 429.

SUt]ll_/lry klf the knox_n and deduced composition and chglr:lc-

teristics of Ibc ;itnqosphere of Mars. The gener;tl circulation of the

Martian ;ttmospherc is briefly considered, as is tbv albedo ol the

ptanct.

A63-14378

THE PHYSICAL ENVIRONMENT OF VENUS: MODELS AND

PROSPECTS.

Carl Sagan {University of California, Berkeley, Calif. )

(International Astronomical Union-Douglas Aircraft Co. , Inc. ,

International $3 mposium on Space Age Astronomy, Pasadena,

Calif., Aug. 7-9, t961.)

IN: Space Age Astronomy. New York, Academic Press, Inc. ,

196E, p. 430-442; Discussion, p. 44Z, 443.

A description of three models for the atmosphere of Venus:

the greenhouse, the aeolosphere, and the ionospheric models.

The evidence in favor of each of these three mutually exclusive

models i_ outlined, _nd the difficulties each presents are discussed.

Six areas of investigation that could be performed by space vehicles,

which might prove the validity of one of the models, are discussed.

A63-14521

CARBON DIOXIDE ABSORPTION FOR PATH LENGTHS

APPLICABLE TO THE ATMOSPHERE OF VENUS.

Gilbert N. Plass and V. Robert Stull (Ford Motor Co.,

Aeronutronic Div., Newport Beach, Calif. )

Journal of Geophysical Research, vol. 68, Mar. 1, 1963,

p. 1355-1363. 16 refs.

Extension of calculations of the spectral transmittance of CO2

from 500 to 9,500 cm -1 to cover pressures of 31 aim and CO 2

amounts of 2.34 x 107 atm cm. From the tables and figures given

it is possible to obtain the transmittance of the atmosphere of

Venus for a wide range of assumed conditions.

A63-14791

EXPERIMENTAL STUDIES OF STATIC STABILITY AND RAD_T_E

HEATING ASSOCIATED WITH MARS AND VENUS ENTRY.

Carlton S. James and Willard G. Smith (NASA, Ames Research

Center, Moffett Field, Calif.)

(Institute of the Aerospace Sciences, Annual Meeting, 31st, New

York, N.Y., Jan. 21-23, t963.)

IN: Aerospace Forum, 1st Session, Proceedings. New York,

Institute of the Aerospace Sciences, SMF Fund Paper FF-34, 1963,

p. 16-31.

Preliminary experimental investigation of two aspects -

radiative heating and static stability - of vehicle entry into the at-

mosphere of Mars or Venus. The radiative heating problem is

examined by comparing gas-cap radiation in the simulated planetary

atmospheres with that under the same ambient conditions in air.

48



• A63-17247

The effects of gas composition on static stability and drag of

several different entry-body configurations are compared. It is

concluded that the problems of static stabzlity and drag of a low-

fineness-ratio capsule for entry into the Mars or Venus atmos-

pheres will not he significantly different from those for entry into

air, at least in the lower portions of the trajectory. The radiation

measurements indicate that radiative heating rates during Martian

entry may be four or five times more severe than for an entry into

air.

STKATOSCOPE Z AlMS FOR SPECTRAL ANALYSES OF PLANETS T

ATMOSPHERES.

Aviation Week and Space Technology, vol. 78, Apr. I, 1963j

p. 74, 75, 78.

Discussion of planetary studies by means of stratoscope

balloon systems, Following a brief review of the successful night

of Stratoscope I, the objectives are outlined for the flight of

Stratoscope Z, The latter carries a 6,300-1b payload consisting

of instrumentation of improved optics; specifically described is the

Perkln-Elmer telescope system which will perform an IR spectral

analysis of the atmospheres of Venus, Jupiter, and Saturn.

VERTICAL DISTR/_UTION OF NEUTRAL GASES ON VENUS.

Mikio Shirnizu (University of London, University College, Physics

Dept., London, England).

Planetary and Space Science, vol. II, Mar. 1963, p. g69-Z73.

Z5 refs.

Calculation of the vertical distribution of neutral COz, OZ, CO,

and O gases on Venus, assuming photochemical equilibrium.

Kaplants model of the atmospheric structure is adopted; at_o the

solar UV radiation in the wavelengths from I, Zb0 to I, 950 A is

assumed to be that of a 5,000°K blackbody. R is found that the

radiation is absorbed mainly by O z molecules produced by three-

body recombination between O atoms. Consequently, the altitude

of the dissociation layer on Venus is higher than was derived earlier

by taking into account the dissociation of CO z molecules only. The

calculated amounts of CO, O, and O z on Venus are -4, 4, and 0. 1

cm STP, respectively.

A63-16203

AN ANALYTIC SOLUTION FOR DENSITY DISTRIBUTION IN A

pLANETARY EXOSPHERE.

C. S. Shen (Institute for Space Studies, New York, N.Y.)

Journal of the Atmospheric Sciences, vol. 20, Mar. 1963, p. 69-7Z.

Derivation of an analytical expression for the ballistic density

distribution in a planetary exosphere. It is shown that in a strict

collisionless exosphere model, the particles in the velocity space

are confined in a region bounded by a hyperbola and a quarter cir-

cle. Outside this region there are no particles; inside, they are

distributed according to a Maxwellian law. The physical signifi-

cance Of this difference and its effect on the escape rate are dis-

cussed.

A63-1_

THE RADIO EMISSIONS FROM JUPITER AND THE DENSITY OF

JOVIAN EXOSPHERE.

G. R. A. Ellis (University of Tasmania, Physics Dept. , Hobart,

Tasmania, Australia).

Australian Journal of Physics., vol. 16, Mar. 1963, p. 74-81.

Discussion of the properties of cyclotron radiation from bunches

of electrons trapped in a Jovian exosphere. It is shown that, if the

polar magnetic field intensity is ]5 gauss and the magnetic axis is

inclined I0 O to the rotation axis, the calculated properties agree

with those observed for the decametric radiation, providing Jupiter

is surrounded by an extensive exosphere. The electron density of

the exosphere varies mainly as the magnetic-field intensity.

A63-16&S0

THE WATER VAPOR CONTENT OF THE MARTIAN ATMOSPHERE

AS A PROBLEM MY CHEMICAL EQUILIBRIUM.

Joe A. Adamcik (Texas Technological College, Dept. of Chemistry,

Lubbock, Tex.)

Planetar), and Space Science, vol. II, Apr. 1963, p. 355-359. 16 refs.

Calculations, from the thermodynamic point of view, of the

expected water vapor content of the Martian atmosphere, on the

assumption that it is determined by the equilibrium dissociation

pressure of ferric-ox/de hydrate. The pressure so calculated is

seen to agree well with estimates of the atmospheric water content

derived from data of other kinds, thus lending support to the hypoth-

esis that ferric-oxide hydrate forms a significant fraction of the

Martian surface. It is shown that the presence of such a hydrate

would significantly extend the time scale for any evolution of the

planet due to loss of water.

A6_!723S

ATMOSPHERE AND SURFACE PROPERTIES OF MARS AND

VENUS.

Ernst J. _pik (University of Maryland, Dept. of Physics, College

Park, Md. )

IN: Progress in the Astronautical Sciences. Vol. I. Amsterdam,

North-Holland Publishing Co., 1962, p. Z61-342. 97 refe.

Grant No. NsG 58-60.

Critical review of some partly controversial general properties

of the surface and atmosphere of Mars and Venus. Two major

types of permanent or semipermanent surface formations on L{ars

are observed: the bright orange-red continents, and the dark grayish

maria whose average coloration on an absolute scale is slightly

brown or yellow, but by contrast may sometimes give the impres-

sion of green or blue. The bright polar caps, regularly varying

with the season, are undoubtedly composed of a thin layer of water,

hoarfrost or snow. The darkness and coloration of the maria also

show regular seasmlal variation, in additic_ to sporadic changes of

a more persistent, nonseasonal character. The maria are Co_cm_-

ly interpreted as vegetation consisting of primitive plants not con-

raining ch/orophyll. The failure to observe topographic irregulari-

ties near the Martian terminator is interpreted u indicating the

absence of mountain chains or peaks; the upper ]inlit of altitude is

set for mountains at Z-3 km (Lowell) and for mountain ranges at

0.8 km (RusseLl). The Martian atmosphere is much thinner than

the terrestrial, with carbon dioxide the only constituent which ham

been definitely observed spectroscopically. The bulk of the aZrnoo

sphere may cumsist of nitrogen and argon. Oxygen is practically

absent. The presence of water vapor is indirectly inferred from

the polar caps, but its amount is small, Liquid water surfaces

are definitely absent, except perhaps temporarily near the poles.

The optical properties of the surface of Venus are consistent with

a relatively thin-scattering gaseous atmosphere, overlying a

continuous layer of clouds. The effective thickness of the gaseous

layer appears to decrease with decreasing wavelength. The reflec-

tivity of the clouds rapidly decreases toward the violet. The yellow

color of the clouds is their intrinsic property, and is not caused by

absorption in the atrnosphere. The observed amount of water vapor

is too small to be condensable. Water in liquid or solid form can-

not exist on Venus. The clouds of Venus cannot consist of water;

most probably they represent solid dust, possibly containing

carbonates, blown up from the surface. Circumstantial evidence

points to 10-13 days as the probable period of rotation of Venus.

Kniper = s explanation of the bands in the upper haze level as corre-

spondlng to climatic zones, as well as their visibility in the ultra-

violet and invisibility in longer wavelengths, is in excellent agree-

ment with the general optical properties of the planet. Hydro-

carbons cannot be present on Venus in large quantities, as indicated

by the nonobservability of the spectral bands of the lighter com-

pounds. A model of the vertical distribution of temperature and

structure of the atmosphere of Venus is proposed.

A63-17247

DEC._vtETRIC RADIO EM.ISSIONS OF 3U_ITER.

G. R. A. Ellis and P. M. McCulloch (University of Tasmania, Dept.

of Physics, Hobart, Tasmania, Australia).

Nature, vol. 198, Apr. 20, 1963, p. Z75.

Comparison of observations of Jupiter at 4.8 and 19 Mc during

1961 and 1962 to test the theory that decametric wavelength radiation

from Jupiter results from cyclotron emission by bunches of elec-

trons traveling through the exosphere. It is seen that at 19 Mc the

pronounced peak in the vicinity of Z70 ° longitude system lit is due

largely to the greater number of occurrences. When this is taken

into account, three almost equal maxima appear, two of which agree

with those at 4. 8 Mc. These two maxima are consistent with the
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cyclotron hypothesis, as is the greater depth of the minimum of the

received power at 19 Mc compared with 4.8 Mc for longitudes near

9O 0 .

A63-17408

MESURE DE LA QUANTITE DE VAPEUR D' EAU CONTENUE

DANS L'ATMOSPHERE DE LA PLANETE MARS [MEASUREMENT

OF THE WATER-VAPOR CONTENT IN THE MARTIAN ATMO-

SPHERE].

Audouin Dollfus (Observatoire de Paris, Meudon, Seine-et-Oise,

France).

Aeade'mie des Sciences (Paris), Comptes Rendus, vol. 256, no. 14,

Apr. i, 1963, p. 3009-3011. 15 refs. In French.

Photometric comparison of the intensity of the I. 4_/ band for

water vapor, from Mars, the Moon, and various stars, in order to

determine the water-vapor content in the Martian atmosphere. The

measurements were made in winter at high altitudes (from Jungfrau-

joch observatory) when the declination of Mars was +19 °. The vapor

content is found to be 0. 0Z gnl/cm z.

A63-17570

SPACECt_.FT ENTRY AND LANDING IN pLANETARY ATMO-

SPHERES.

Maurice Tucker (Lockheed Aircraft Corp., Lockheed Missiles and

Space Co, , Palo Alto, Calif'. )

IN: Advances in Space Science and Technology, Vol, IV. New York,

Academic Press, Inc., 1962, p. 139-201. 64 refs.

Discussion of the prob;ems of bringing spacecraft safelythrough

planetary atmospheres and onto the surface. The entry equations

are reviewed, attention being focused on aerodynamic loading and

heating problems in varioas planetary atmospheres, atmospheric

braking, and entry techniques (ballistic and controlled). Various

configurations for entry vehicles are described. The use of para-

chute recovery techniques is assumed. It is concluded that prob-

lems of entering the atmospheres of Earth and Venus are about

equal with respect to deceleration levels, guidance accuracy, and

convective heating. Convective heating problems for entry into the

Jovian atmosphere appear to be unrealizabl_ within the present

state of space technology, whereas no particular difficulties are

anticipated for Mars entry.

A63-18588

SEEING PLANETS FROM SPACE.

Oskar L. Ritter and Hubertus Strughold (U. S. Air Force University,

School of Aviation Medicine, Randolph AFB, Tax. ).

Astronautics and Aerospace Engineering, vol. i, July 1963,

p. 82-87. i0 refs.

Presentation of some quantitative data on the surface regions

which can be seen on celestial bodies by an observer in space near

these bodies. The various optical, atmospheric, and physiological

conditions which influence visibility are discussed. The question

of how much of a planetary atmosphere can be seen from low- and

medium-range satellites is examined from the standpoint of physical

optics, and the matter of what details on a planetary surface can he

perceived and discerned from space with the naked eye is examined

from the standpoint of physiological optics.

A63-18902

THE INFRARED SPECTRUM OF VENUS (I-2.5 p ).

V. i. Moroz (Shternberg State Astronomical Institute, Moscow,

USSR).

(Astronomicheskii Zhurnal, vol. 40, Jan.-Feb. 1963, p. 144-153. )

Soviet Astronomy, vol. 7, July-Aug. 1963, p. 109-115. g5 rats.

Translation.

Study of the near-IR spectrum of Venus, using a spectrometer

with diffraction grating. To exclude errors and identifications con-

fused with telluric bands, spectra of the Sun and Moon are recorded

under similar conditions. The observational material is listed,

and tables showing both new and unidentified features are presented.

Estimates on the abundance and upper limits of numerous compounds

are given, and information on the chemical composition of theVenus

atmosphere is summarized.

A63-18924

THE DESIGN OF MARTIAN BIOLOGICAL EXPERIMENTS.

N. H. Horowitz (California Institute of Technology, Pasadena,

Calif. ).

COSPAR, international Space Science Symposium, 4th, Warsaw,

Poland, June 3-II, 1963, Paper. 5 p. 14 refs.

Consideration of the biochemical characteristics of the life

that would be found on Mars, in order to develop correct criteria

in planning Martian biological experiments. It is assumed by the

Gullivex and similar experiments designed to detect metabolism on

Mars that, if life exists there, it is carbonaceous. This assun%ption

is analyzed in terms of the uniqueness of the carbon atoxaa, the uni-

formity of chemical composition in terrestrial life forms, and the

mechanism of protein synthesis. The hypothesis that life in the

universe has a common origin is briefly discussed. It is concluded

that Martian life is likely to be similar, but not necessarily identical,

to terrestrial life in chemical composition. This follows from the

assumption that the primitive Martian atmosphere resembled that

of the primitive Earth, that similar chemical reactions occurred in

it, and that Martian life, like terrestrlal life, was formed from the

compounds available.

A63-18937

IN-VESTIGATIONS OF THE ATMOSPHERE OF THE PLANET

VENUS BY OPTICAL METHODS.

G. V. Rozenberg (Institute of Physics of the Atmosphere, Moscow,

USSRL

(Akademiia Nauk (USSR), Doklady, vol. 148, Jan. 1963, p. 300-302. )

Soviet Physics -Doklady, vol. 8, July 1963, p. i, 2. Translation.

[For abstract see Accession no. A63-13792 08-05]

A63-19698

OBSERVATION OF WATER VAPOR ON VENUS [OBSERVATION DE

LA VAPEUR D'EAU SUR LA PLANETE VENUS[.

Audouin DoUfus (Observatoire de Paris, Meudon, Seine-et-Oise,

France).

Academia des Sciences (Paris), Comptes Rendus, vol. 256, no. 15,

Apr. 8, 1963, p. 3250-3253. IZ rats. In French.

Study of the" photometric comparisons of the I. 4- p band of water

vapor on Venus and on the Moon, Iron] a high mountail_ in the winter.
-2 2

It shows the existence of at least I0 gm/cm of water vapor above

the high cloud layer of Venus. It is, therefore, concluded that the

clouds may be compased of either ice or water.

A63-19734

INTERACTION OF COSMIC AND SOLAR FLARE RADIATIONS

WITH THE MARTIAN ATMOSPHERE AND THEIR BIOLOGICAL

IMPLICATIONS.

Herman Yagoda (USAF, Cambridge Research Laboratories,

Bedford, Mass. ).

COSPAR, International Space Science Symposium, 4th, Warsaw,

Poland, June 3-11, 1963, Paper. 4 p.

Brief review of studies of the intensity of the radiation falling

on the Martian surface. Outlined are investigations concerning

neutron production, capture of slow neutrons, particle star produc-

tion, and galactic cosmic-ray intensities in terms of solar flares.

A table shows the comparative surface radiation levels for Earth

and Mars. It is noted that Mars, with its marginal environment

for sustaining primitive life forms, is subjected periodically to

comparatively intense radiation levels which may have profound

effects on the mutation and evolution of Martian plant and animal

life.

A63-19917

GEOMAGNETIC PHENOMENA AT CONJUGATE POINTS.

S.-I. Akasofu (Geophysical Institute, College, Alaska).

(American Geophysical Union, Western National Meeting, 2nd, Stan-

ford, Calif., Dec. 27-29, 1962.)

American Geophysical Union, Transactions, vol. 44, Mar. 1963,
p. 137, 138.

Summary review of recent experimental and theoretical investi-

gations in the space sciences. Outlined are studies concerning (1)

geomagnetic phenomena at conjugate points; (2) airglow and auroral

phenomena, including measurements of the UV day glow in the upper

atmosphere of the Earth, and observations of time variations in the

intensity of solar X-rays; (3) conditions near the interface between

5O



A63-21194

the magnetosphere and the interplanetary plasma, emphasizing the

results reported from the three-axis fluxgate ma_etometer and low-

energy particle detectors in Explorer lZ (1961 Upsilon 1); (4) the Moon

and planets, including results on hypervelocity impact phenomena

and meteorites; (5) planetary atmospheres; (6) results of the Mariner

2 (1962 Alpha t_o 1) space mission, including Doppler tracking data

and telemetry data; and (T) the steel fragment found in Manitowoc,

Wis., and identified as a piece of Sputnik 4 (1960 EpsLlon I).

A63=19958

PLANETARY ATMOSPHERES.

Yale Mintz (University of California, Los Angeles, Calif. 7-

(International Union of Geodesy and Geophysics, Thirteenth General

Assembly, United States National Report, 1960-1963. )

American Geophysical Union, Transactions, voL 44, June 1963,

p. 400-403. 34 refs.

Brief summary of recent experimental and theoretical treat-

ments of planetary atmospheres, emphasizing the thermal structure

of Venus. Recent radiation temperature measurements from Venus

are outlined, and theories suggesting a thermal or a nonthermal

origin for the observed microwave radiation factors are noted.

Outlined is the effect of the rotation rate of a planet on its thermal

structure.

A63-19976

RADIO OBSERVATIONS OF THE MOON AND PLANETS.

Cornell H. Mayer (U. S. Naval Research Laboratory, Radio As-

tronomy Branch, Washington, D.C. ).

(International Union of Geodesy and Geophysics, Thirteenth General

Assembly, United States National Report, 1960-1963. )

American Geophysical Union, Transactions, vol. 44, June I963,

p. 457-46i. 59 refs.

Pr_sis of some significant results of observatSonal and theore-

tical studies of the radio emission of the Moon, Mercury, Venus,

Jupiter, and Saturn. Noted are studies aimed at the verification,

extension, and explanation of Mayer's observations of Venus, as

are investigations concerning three types of Jovian radiation, the

generation of nonthermal decimeter radiation as synchrotron radia-

tion, and Jovian radiation belts. Recent quantitative measurements

of Saturnian radio emission are briefly summarized.

A63-20010

CIRCUMPLANETARY EXPLORATION OF THE ATMOSPHERES

[EXPLORATION CIRCUMPLANETAIRE DES ATMOSPHERES].

F. Link (Academy of Sciences, Institute of Astronomy, Prague,

Czechoslovakia).

IN: Space Research III; Proceedings of the Third International

Space Sclence Symposium. Washington, D.C. , May 2-8, 196Z.

Committee on Space Research -- COSPAR and the U. S. National

Academy of Sciences. Edited by Wolfgang Priester. Amsterdam,

North-Holland Publishing Co. ; New York, Interscience Publishers

Divislon, John Wiley and Sons, Inc., 1963, p. 10ZZ-1025. In French.

Brief theoretical consideration of the photometric observation

of stars when they are occulted by the planets during a closepassage

of a spacecraft. From these observations, information about the

planetary atmospheres is obtained without landing or penetrating

into the dense parts of the atmosphere. Two examples are briefly

considered concerning the atmospheres of Venus and Mars.

A63-20011

MODELS FOR THE IONOSPHERE OF VENUS AND MARS.

A. D. Danilov (Institute of Applied Geophysics, Moscow, USSR).

IN: Space Research ilI; Proceedings of the Third International

Space Science Symposium. Washington, D.C. , May 2-8. 1962.

Committee on Space Research -- COSPA.R and the U.S. National

Academy of Sciences. Edited by %'olfgan@ Priester. Amsterdam,

North-Holland Publishing Co. ; New York, Interscience Publishers

Division, John Wiley and Sons, Inc., 1963, p. I026-I035. 20 refs.

Construction of models of the ionospheres of Venus and Mars,

based on an analysis of photochemical reactions occurring in the

Earth's atmosphere. The Venus ionosphere is assumed to he com-

posed mainly of carbon dioxide and the Mars ionosphere of molecular

nitrogen. CO2+ , CO +, and O + ions are found in the Venus iono-

sphere, and an electron concentration maximum on the order of

106 electrons/cm 3 at an altitude of about 100 kin. In the Mars iono-

sphere, NZ+ and N+ ions are found, and the maximum of the elec-

tron concentration is of the order of 105 electrons/cm 3 at about

300 kin.

A63-20012

RADIATIVE TRANSFER IN THE ATMOSPHERES OF VENUS AND

MARS.

R. Jastrow and S. I. Rasool (NASA, Goddard Space Flight Center,

Institute for Space Studies. New York, N.Y. ).

IN: Space Research III; Proceedings of the Third International

Space Science Symposium. Washington, D.C., May Z-g, 1962.

Committee on Space Research -- COSPAR and the U.S. National

Academy of Sciences. Edited by Wolfgang Priester. Amsterdam,

North-Holland Publishing Co. ; New York, Interscience Publishers

Division, john Wiley and Sons, Inc., 1963, p. 1036-1041. 11 refs.

An approximate theory of radiative transfer in planetary at-

mospheres is developed and applied to atmospheres of Venus and

Mars. The results for Venus indicate that the atmosphere of that

planet must have an optical thickness of 60 in the IR, corresponding

to a transmission of i0 -Z6, in order to produce the observed sur-

face temperature of 600OK. The surface temperature and tropo-

pause height of Mars are also investigated.

A63-20397

NO 2 LN THE tvL&RTI.AN ATMOSPHERE.

P. Warneck and F. F. Marmo (Geophysics Corporation of America,

Bedford, Mass. 7-

Journal of the Atmospheric Sciences, vol. 20, May 1963, p. 236-240.

Ll refs.

The transmission curve of the Martian atmosphere derived by

Opik is compared with transmission curves derived by applying the

absorption data of Dixon (19407 and of HaL1 and Blacet (1952) to an

atmosphere containing various amounts of nitrogen dioxide. The im-

portance is shown for the presence of NO 2 in the Martian atmosphere,

in varying amounts for various Martian surface temperatures. It is

conjectured that the blue clearings on Mars may be associated with

NO 2 depletion due to temperature decrease. Experiments are sug-

gested to test this hypothesis.

EXPERIMENTAL STUDY OF RADIATIVE TRANSPORT FROM HOT

GASES SIMULATING IN COMPOSITION THE ATMOSPHERES OF

MARS AND VENUS.

Carlton S. James (NASA, Ames Research Center, Moffett Field,

Calif. ).

American Institute of Aeronautics and Astronautics, Conference on

Physics of Entry into Planetary Atmospheres, Cambridge, Mass. ,

Aug. 26-Z8, 1963, Paper 63-455. 7 p. 12 refs.

Members, $0. 50; nonmembers, $t. 00.

Description of measurements made of gross spectral quality

and intensity of thermal radiation from the hot gas cap of small

polyethylene models flying through mixtures of CO 2 and Ng. Mixture

proportions and ambient pressure were varied from pure Ng to

nearly pure COg, and from 0. 004 to 0. 08 atm. , respectively. Model

flight velocity varied from 5 to 8 km/sec. Strong radiation from

CN, formed in the shock layer, is observed for a wide range of

mixture proportions. Variation of the total intensity of gas-cap

radiation with ambient pressure, flight velocity, and mixture pro-

portions is defined. Radiation from the mixtures is compared with

radiation from air. The total intensity of gas-cap radiation from

the CO2.Ng mixtures is found to be several times that from air at

the same flight conditions except when high COg concentrations are

combined with low velocities.

A63-.21194

A POSSIBLE JOVIAN ANALOGY TO THE TERRESTRIAL EQUATORI-

AL STRATOSPHERIC WIND REVERSAL.

T. C. Owen and D. O. Staley (University of Arizona, Tucson, Ariz.).

Journal of the Atmos_heric Sciences, vol. 20, July 1963, p. 347-350.

II refs.

Contract Nos. Nonr G-00050-62 and Nonr 7173(0Z).

Consideration of a rotation anomaly recently discovered by Spin-

tad in the spectrum of the planet Jupiter, which may originate from

causes related to those responsible for similar terrestrial phenome-

na. The periods of rotation of markings and the inclinations of am-

monia lines on all spectrograms obtained from Jupiter to date were
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converted into zonal wind speeds. All amrhonia lines are straight,

which shows that the zonal winds are constant across the disc, and

presumably extend around complete latitude circles. These results

are analogized to the Z6-month oscillation on Earth.

A63-21286

INVESTIGATION OF INTERPLANETARY PLASMA AND PLANE-

TARY IONOSPHERES-BY MEANS OF CHARGED PARTICLE TRAPS

ON SPACE ROCKETS.

K. I. Gringauz (Academy of Sciences, Institute of Radio Engineering,

Moscow, USSR).

IN: 12th INTERNATIONAL ASTRONAUTICAL CONGRESS, PRO-

CEEDINGS, vol. 2. Washington, D.C., Oct. 1-7, 1961. New York

and London, Academic Press, Inc., 1963, p. 702-713. 22 refs.

Brief review of Soviet investigations of the interplanetary plas-

ma by means of charged-particle traps installed on satellites and

space probes. The three-electrode traps on Lunik III (1959 Theta 1)

are briefly described and diagramed, and typical data obtained are

shown graphically. Also described are the instrumentation and ex-

periments in the Venus Probe (1961 Gamma 1). The theoretical in-

terpretations of the data are briefly reviewed.

A63-21293

ATMOSPHERIC SAMPLING INSTRUMENTATION.

Nelson W. Spencer (NASA, Goddard Space Flight Center,

Greenbelt, Md. ).

IN: 12th INTERNATIONAL ASTRONAUTICAL CONGRESS, PRO-

CEEDINGS, vol. 2. Washington, D.C., Oct. 1-7, 1961. New York

and London, Academic Press, Inc., 1963, p. 807-812.

Brief consideration of techniques which appear to offer the

greatest promise of obtaining direct, quantitative measurements of

properties of planetary atmospheres. Described is a representative

capsule. A diagram shows its proposed heat shield and the basic

instrument package. Outlined are the measurements to be made and

the instruments considered appropriate for these, including atmo-

spheric temperature and pressure, the mean molecular density

divided by the ratio of specific heats, "air" density, and chemical

composition.

A63-21609

HIGH DISPERSION SPECTRA OF THE OUTER PLANETS.

I - JUPITER IN THE VISUAL AND RED.

Hyron 5pinrad and Laurence M. Trafton (California Institute of

Technology,'Jct Propulsion Laboratory, Division of the Space

Sciences, Pasadena, Calif.).

Icarus_____, vol. 2, June 1963, p. 19-28. 19 re/s.

Contract No. NAS 7-I00.

Study of the chemical compositions, pressures, temperatures,

and velocities in the atmospheres of the outer planets by detailed

examination of high dispersion spectrograms of Jupiter. These

spectrograms partially resolve the red methane and ammonia bands

and show new, weak lines. It is found that at times the Jovian

ammonia and methane gases do not corotate with the cloud layer,

as evidenced by the anomalous inclination of their absorption lines.

The Jovian CH 4 lines in the k 6190 band are compared in deta*l with

their laboratory and Saturnian counterparts. An upper limit to the

total pressure above the Jovian cloud layer is estimated. Prom

these data and a new H i abundance of about 27 kin-aim0 a limit to

the H/He ratio is deduced. It is found that the H/C ratio for Jupiter,

Saturn, and Uranus is far below the corresponding ratio in the Sun

and in other stars. The locations of two new lines tentatively

ascribed to Jupiter are given.

A63-21612

HIGH DISPERSION SPECTRA OF THE OUTER PLANETS. IT - A

NEW UPPER LIMIT FOR THE WATER VAPOR CONTENT OF THE

MARTIAN ATMOSPHERE.

Hyron Spinrad and E. H. Richardson (California Institute of

Technology, Jet Propulsion Laboratory, Division of the Space

Sciences, Pasadena, Calif. and Dominion Astrophysical Observatory

Victoria, British Columbia, Canada).

Icarus, vol. 2, June 1963, p. 49-53.

Contract No. NAS 7-100.

Derivation, based on dispersion spectrograms of Mars, of an

upper limit for the integrated Martian water-vapor abundance of

approximately 3.5 x 10 -5 gm/cnl g (35ki). The practical lirnits for

detection of Martian water vapor by Earth-bound, balloon, and

space-probe techniques indicate that spectroscopic observations

from the Earth can be refined to a point where they are at least as

sensitive as present IR space experiments.

A63-21417

A NOTE ON THE UPPER ATMOSPHERE OF MARS.

Gerhard F. Schilling (RAND Corp. , Santa Monies, Calif. ).

Journal of Geophysical Research, vol. 68, Aug. 15j 1963, p. 4875,

4876.

Contract No. AF 49(638)-700.

Results are presented of an extension of previously developed

model atmospheres of Mars, which led to the derivation of upper

and lower probable limits for the variation in temperature, pres-

sure, and density. Parametric limits are now extended to altitudes

in excess of 2,000 kin. Two model atmospheres are presented, a

tentative maximum and a tentative minimum. A table summarizes

representative values for the permissible extreme ranges of both

pressure and density.

A63-21574

THE SPECTRUM OF SHOCK-HEATED GASES SIMULATING THE

VENUS ATMOSPHERE.

A. Fairbairn (Avco Corp. , Avco-Everett Research Laboratory,

Everett, Mass. ).

American Institute of Aeronautics and Astronautics, Physics of

Entry into Planetary Atmospheres, Conference, Cambridge, Mass.,

Au_. 26-28, 1963, Paper 63-454. 13 p. 17 refs.

Members, $0.50; nonmembers, $1.00.

Contract Nos. NASw-748 and NAS 9-858.

Mixtures of 905 N2 plus 10% CO2, and 80% N2 plus 20% CO2,

have been heated by reflected shock waves to temperatures of about

8, 000°K and normal density, in order to study the radiation which

might be expected from the Venusian atmosphere. Photographic

and photoelectric measurements have been made of the emitted ra-

diation in the region of 0.23 to I. 2 _ . The CN radical is the most

prominent radiator in these experiments, and the intensity of the

emission has been used to derive transition probabilities for the

violet and red systems of bands.

A63-224OS

ON THE THEORY OF LIGHT SCATTERING IN PLANETARY AT-

MOSPHERES [ K TEORII RASSEIANIIA SVETA V PLANETNYKH

ATMOSFERAKH].

I. N. Minin and V. V. Sobloev (Leningrad State University, Astro-

nomical Observatory, Leningrad, USSR).

Astronomicheskii Zhurnal, vol. 40, May-June 1963, p. 496-503.

In Russian.

Study of the problem on light scattering in a spherical atmo-

sphere. The solution of this problem is necessary for the study of

the radiation of a planet near the terminator and for the construc-

tion of the theory of twilight phenomena. The integral equation for

the source function is found, assuming isotropic light scattering.

In order to simplify the equation it is assumed that the atmosphere

consists of plane-parallel layers. It is also assumed that a layer

at each point is illuminated by the Sun in a spherical atmosphere.

Light reflection from the surface of the planet is taken into account.

If the atmospheric layers at each point are illuminated by parallel

solar rays, the equation obtained transforms to the well-known

equation of diffusion of radiation in planetary atmospheres.

A63--23639

MOVEMENT IN THE ATMOSPHERE OF SATURN IN 1960 [MOUVE-

MENTS DANS L'ATMOSPHERE DE SATURNE EN 1960].

Audouin Dollfus (Observatoire de Paris, Meudon, Seine-et-Oise,

France).

Icarus, vol. 2, Aug. 1963, p. 109-114. 12 refs. In French, with

summary in English.

Description of observations of the tropical zone of Saturn, north

of latitude +57 ° , which revealed small, brilliant, persistent, white,

patches. In a few days these were observed to open and align them-

selves longitudinally in the brilliant zone. This zone grew, and, in

several months, the clear patches were climbing toward the North

Pole.
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A63-23870

ENGINEERING MODEL ATMOSPHERE OF MARS.

Gerhard F. Schilling (Rand Corp. , Santa Monica, Calif. ).

(USAF, Office of Scientific Research and General Electric Co. ,

Space Sciences Laboratory, D_amics of Manned Lifting Planetary

Entry, Symposium, 3rd, Proceedings. Philadelphia, Pa., Oct. I?6Z.)

IN: DYNAMICS OF MANNED LIFTING PLANETARY ENTRY.

Edited by Sinclaire M. Scala, Abner C. Harrison, and Milton

Rogers. New York, 3ohn Wiley and Sons, Inc., 1963, p. 68-8L

I0 refs.

Contract No. AF 49(638)-700.

Presentation of a model of the Martian atmosphere, in order to

determine the limiting conditions to be encountered in the explora-

tion of Mars by space vehicles. The model gives extreme upper

and lower probable limits of pressure, temperature, and density, up

to 150 km altitude over middle and low latitudes, independent of

time of day or season. A number of parameters are tabulated for

the engineering design of entry probes.

A63-_9
ULTRAVIOLET SPECTROSCOPY OF PLANETARY ATMOSPHERES.

Charles A. Barth (California Institute of Technology, Jet Propul-

sion Laboratory, Pasadena. Calif. ).

(USAF. Office of Scientific Research and General Electric Co. ,

Space Sciences Laboratory, Dynamics of Manned Liftin_ Planetary

Entr)', Symposiuro, 3rd, Proceedings, Philadelphia, Pa., Oct. 1962.)

IN: DYNAMICS OF MANNED LIFTING PLANETARY ENTRY.

Edited by Sincla_re M. Scala, Abner C. Harrison, and Milton

Rogers. New York, John Wiley and Sons, Inc., 1963, p. 82-94.

10 refs.

Contract No. NAS 7-I00.

Discussion of methods for observing and analyzing the UV

spectra of planetary atroospheres. The spectrum of UV dayglow

is the result of molecular scattering, absorption, resonance re-

radiation, and fluorescence of the incident solar radiation; the com-

position of the upper atmosphere may l_ determined from a quan-

titative analysis of these spectra. The spectrum of UV aurora

identifies many of the atoms and molecules that are present m the

atmosphere.

A63-23650
EFFECT OF A THEKNIOSPHERE ON THE MARTIAN ATMO-

SPHERIC DENSITY AT HIGH ALTITUDES.

Donald N. Vachon (General Electric Co., Advanced Space Projects

Dept. , Valley Forge, Pa. ).

(USAF, Office of Scientific Research and General Electric Co.,

S_ace Sciences Laboratory, D_namics of Manned Liftmg Planetary

Entry, S)'m_osiurn, 3rd, Proceedinss , Philadelphia, Fa., Oct. 196Z.)

IN: DYNAMICS OF MANNED LIFTING PLANETARY ENTRY.

Edited by Sinclaire M. Scala, Abner C. Harrison, and Milton

Rogers. New York, 3ohn Wiley and Sons, Inc., 1963, p° 130-141.

U refs.

Discussion of the effect of a possible region of increasing tem-

perature with altitude, on the Martian atmospheric density; this

effect is compared with the influence of the lower troposphere. The

results are compared qualitatively to the Earth's atmosphere, and

lead.to the conclusion that isothermal model approximations will

grossly underesti/_ate the mass density at high altitudes.

_-_52
CHEMICAL KINETICS OF PLANETARY ENTRY.

M. H. Bortner (General Electric Co., Missile and Space Division,

Space Sciences Laboratory, VaUey Forge, Pa. ).

(USAF, Office of Scientific Research and General Electric Co.,

Space Sciences Laboratory.. D)rnamics of Manned Lifting Planetary

Entry, Symposium, 3rd, Proceedinss , Philadelphia. Pa.. Oct. 196Z.)

IN: DYNAMICS OF MANNED LIFTING PLANETARY ENTRY.

Edited by Sinclaire M. Scala, Abner C. Harrison, and Milton

Rogers. New York, 3ohn Wiley and Sons, Inc. , 1963, p. 172-184.

Description of a method for the determination of the chemicLl

kinetics of the gases in the shock layer of a vehicle entering an at-

mosphere composed mainly of nitrogen and carbon dioxide, such

as that of Venus or Mars. To predict the change in chemical com-

position, including electron density, a limited system of IS rever-

sible reactions is developed. The rate constants for these reactions

are not accurately known. Estimates are made on the basis of

published and current experimental data, theoretical estimates, or

analogy to other reactions. Calculations r_ade using this system

show fairly rapid increase of electron density, but times of more

th_n a millisecond are required to approach equilibrium at high

altitudes.

A63-23656
RADIANT EMISSION IN THE ATMOSPHERES OF THE TERRESTRIAL

PLANETS.

R. G. Breene, Jr. and M. C. Nardone (General Electric Co. ,

Missile and Space Division, Space Sciences Laboratory, Valley

Forge. Pa. ).

(USAF, Office of Scientific Research and General Electric Co. ,

Space Sciences Laboratory', Dynamics of Manned Lifting Planetary

Entry, S_'mposium, 3rd, Proceedings, Philadelphia, Pa., Oct. 1962.)

IN: DYNAMICS OF MANNED LIFTING PLANETARY ENTRY.

Edited by Sinclaire M. Scala, Abner C. Harrison, and Milton

Rogers. New York, John Wiley and Sons, Inc. , 1963, p. 331-348.

31 refs.

U SAF-$PL- supported research.

Analysis of the radiative processes that are likely to be brought

into play by a vehicle disturbing the Martian or Venusian atmo-

sphere. Discussed are the prin_ary sources of radiation that are

to be expected; methods arc given that can be used to calculate the

absorption coefficients necessary to estimate the radiative traDsfer.

A_
MARTIAN ENTRY CAPSULE: DESIGN CONSIDERATIONS FOR

TERMINAL DECELERATION.

J. C. McMuUen and A. M. Smith (General Electric Co., Missile

and Space Division, Advance Space Projects Dept., Philadelphia,

Pa. ).

(USAF, Office of Scientific Research, and General Electric Co. ,

Space Sciences Laboratory, Dynamics of Manned Lifting Planetary

Entry, Symposium, 3rd, Proceedings, Philadelphia, Pa., Oct. 196Z.)

IN: DYNAMICS OF MANNED LIFTING PLANETARY ENTRY.

Edited by Sinclaire M. Scala. Abner C. Harrison, and Milton

Rogers. New York, 3ohn Wiley and Sons, Inc., 1963, p. 647-667.

3PL Contract No. 950Z26.

Discussion of the design of a retardation system for a capsule

that is to enter the Martian atmosphere. Emphasis is placed on

designIng the system so that reliable operation cLn be assured for

a range of "best estimates" of the Martian environment. Pertinent

design areas discussed are the trade-offs relating a given capsule

ballistic parameter and retardation state-of-the-art, the design of

the retardation system, and the selection of a deployment sensing

system.

A63-2372S

PLANETARY CORONAE AND ATMO6PI-LEI_C EVAPORATION.

Joseph W. Chamberlain (Kitt Peak National Observatory, Tucson,

Ariz. ).

Planetary and Space Science, vol. U, Aug. 1963, p. 901-960. 96

refs.

NSF-supported research.

Development of a comprehensive theory for the region of a plane-

tary atmosphere where coLlislon$ are rare and where the controlling

factors are gravitational attraction and thermal energy conducted

from below. The theory is first developed on the classic assump-

tic_ of a s_rply defined critical level above which the atraosphere

is completely free of coUisions. The different types of particle or-

bits are treated separately; coronal particles are either baUistic

captive particles whose orbits intersect the critical level, satelllte

(captive particles orbiting above the critical level), or escaping.

Liouville's equation leads to exact expressions for the density dis-

tributions and escape flux. The latter is a simple analytic expres-

sion, but the density integrals are more complex, a_Id numerical

evaluations are provided in tables. Examined are a variety of prob-

lems dealing wlth production and loss mech_sms. Sonde orbital

properties and flight times are investigated.

A63-23870

TERRAIN AND SOIL OF MARS.

Rodney W. Johnson (General Electric Co., Missile and Space

Division, Valley Forge, Pa.).

(American Astronautical Society, Annual Meeting, 9th, Los

Angeles, Calif., ,]'an. 15-17, 1963. )

IN: ADVANCES IN THE ASTRONAUTICAL SCIENCES. VOL. 13.
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A63-24269

Edited by Eric Burgess. North Hollywood, Calif., Western

Periodicals Co., 1963, p. 406-435. Z5 refs.

Brief summary of the physical properties of Mars, especially

the atmospheric and crystal composition and structure. On the

basis of these data, hydrographic and physiographic features are

discussed. A model of the Martian terrain is developed from soil-

forming processes based upon processes active in an Earth environ-

ment. The surface features of the polar caps and so-called canals

are included briefly, particularly from the standpoint of their

existence and their effect on terrain configuration and soils. The

nature and composition of the crust of Mars are discussed in terms

of origin and in comparison with meteoritic composition. Possible

relationships between meteorites and cosmic-dust contribution to

the surface soils are introduced. The possible effects of the

presence of organic life on the character of the surface soil are

briefly discussed.

A63-24269

EXPERIMENTAL HEAT TRANSFER STUDIES OF HYPERVELOCITY

FLIGHT IN PLANETARY ATMOSPHERES.

J. S. Gruszczynski and W. R. Warren, Jr. (General Electric Co.,

Space Sciences Laboratory, Philadelphia. Pa. ).

AFnerican Institute of Aeronautics and Astronautics, Physics of

Entry into Planetary Atmospheres Conference, Cambrld_e: Mass. ,

Aug. 26-28, 1963, Paper 63-450. 61 p. 20 refs.

Members, $0. 50; nonmembers, $1. 00.

JPL Contract No. 950297.

Presentation of the results of an experimental stud}' of some of

the heat-transfer problems associated with the entry of a ballistic

vehicle into the atmospheres of the near planets, assuming the at-

mospheres to be composed primarily of CO2-N 2 mixtures and as-

suming hypervelocity entry conditions. The latter assumption em-

phasizes the Venus entry problem. The stagnation-region convec-

tive and equilibrium radiative heat-transfer problems are inves-

tigated, and the results are related to entry vehicle conditions.

Two general conclusions are derived: (1) the percentage composi-

tion of the CO2-N 2 does not have an unusually large effect on the

experimental convective heat-transfer rates, and (2) the percen-

tage composition of the test gas is relatively less important in the

bypervelocity regime than in the Earth orbital and suborbital veloci-

ty regimes.

A63-24921

MOLECULAR SCATTERING OF SOLAR RADIATION IN THE

ATMOSPHERE OF MARS.

I'_. L. Coulson and M. Lotman (General Electric Co. , Philadelphia,

Pa. ),

Journal of Geophysical Research, vol. 68, Oct. 15, 1963,

p. 5681-5688.

Application of the exact theory of radiative transfer in a Rayleigh

atmosphere to compute the molecular optical thickness of the Martia

atmosphere as a function of altitude above the planetary surface, for

16 different wavelengths in five atmospheric models. Surface

values vary by a factor of about 3 among the different models, and

by a factor of approximately 300 between wavelengths of Z500 _ and

10000 _ for a given model. Although the optical thickness of the

total Martian atmosphere is up to nearly an order of magnitude less

than that of the EartWs atmosphere, the less rapid decrease of

optical thickness with height for Mars results in a generally greater

optical thickness above 10-Z0 km for Mars than for the Earth.

A63-25202

THE DECAMETRIC RADIO EMISSIONS OF JUPITER.

G. R. A. Ellis and P. M. McCulloeh (Tasmani_l, University, Dept.

of Physics, Hobart, Tasmania, Australia}.

Australian Journal of Physics, vol. 16, Sept. 1963, p. 380-397.

10 refs.

Discussion of the cyclotron theory of the decametric radiations

of Jupiter. Providing Jupiter is surrounded by an extensive ionized

exosphere, it is shown that the theory accounts for the observed

variation in the number of radiation bursts with planetary rotation,

their polarization, and their spectra. It is found also that the average

power of the bursts and their polarization are functions of the num-

ber of bursts. The configuration of the Jupiter magnetic field is

discussed, It is suggested that this deviates from that of a dipole

with a maximum deviation in dip angle of 13 ° between longitudes

200 ° and Z60 ° below a height of about 35. 000 kin,

A63-25334

JUPITER: CHEMICAL COMPOSITION, STRUCTURE, AND ORIGIN

OF A GIANT PLANET.

E. J. _pik (Armagh Observatory, Armagh, Ireland, and Maryland,

University. Dept. of Physics and Astronon_y, College Park, Md. ).

IN: Soci_t_ Royale des Sciences de Lihge, MSmoires, Cinqui_me

S_rie, Tome 7, 1963; Physics of Planets; Proceedings of the

Eleventh International Astrophysical SymRosium, Liege, Belgium,

July 9-12, 1962. University of Lihge and USAF. Institut d'Astro-

physique, Liege, Belgium, 1963, p. 47-50.

Orant No. NsG-b8-60.

[For abstract see Accession no. A63-10218 01-05]

A63-25337

GENERAL REPORT ON RADIATION TRANSFER IN PLANETS:

SCATTERING IN MODEL PLANETARY ATMOSPHERES.

H. C. van de Hulst and W. M. Irvine (The Observatory, Leyden,

Netherlands).

IN: Soci_t6 Royale des Sciences de Liege, M$moires, Cinqui_me

S(rie, Tome 7, 1963; Physics of Planets; Proceedings of the

Eleventh International Astrophysical Symposium. Liege, Belgium,

July 9-1Z, 1962. University of Liege and USAF. Institut dlAstro -

physique, Lihge, Belgium, 1963, p. 78-98. 30 refs.

Review of simple models describing scattering in planetary

atmospheres. Considered are (1) isotropic and Rayleigh scattering,

(2) the approximation of scattering diagrams for a cloud droplet or

aerosol particle. (3) the method of successive scattering for deter-

mining the intensity of radiation in a plane-parallel, homogeneous

layer, (4) factors affecting the atmospheric absorption of light, and

(5) the effect_ which must be considered in nonsimple models.

A63-25339

SPECTRAL ENERGY DISTRIBUTIONS OF THE. MAJOR PLANETS.

Robert L. Younkin (California Institute of Technology, Jet Propul-

sion Laboratory, Pasadena, Calif. ) and Guido Mflnch (California

Institute of Technology, Pasadena, Calif. ).

IN: PHYSICS OF PLANETS; Proceedings of the Eleventh Interna-

tional Astrophysical Symposium, Lihge, Belgium, July 9-12, 196Z.

(M_moires de la Soci_t_ Royale des Sciences de Lihge, Cinqui_me

SSrie, Tome VII).

Universit_ de Liege and USAF.

Cointe-Sclessin, Institut dlAstrophysique, 1963, p. 125-136.

Contract No. NAS 7-I00.

Consideration of preliminary results of color photometry

measurements of the major planets, made to determine, in a yen-

eral way, the nature of the energy distribution curves of the planets.

The procedure for obtaining and recording the spectral scans is

presented, and the instrumentation is shown in a block diagram.

Data reduction procedures are outlined, and spectral energy distri-

bution plots are presented and analyzed for Jupiter, Saturn, Uranus,

and Neptune. In general, the curves reduced are seen to repeat

quite well.

A63-25340

HYDROGEN AND HELIUM RESONANCE RADIATION FROM THE

PLANETS.

John C. Brandt (California, University, Dept. of Astronomy,

Berkeley, Calif. }.

IN: Societ_ Royale des Sciences de Liege, M6moires, Cinqui_me

S(rie, Tome 7. 1963; Physics of Planets; Proceedings of the

Eleventh International Astrophysical Symposium. Liege, Belgium,

July 9-12, 196Z. University of Liege and USAF. Institut dlAstro-

physique, Liege, Belgium, 1963, p. 137-14 ;_. 19 refs.

Consideration of the possibility of hydrogen and helium emis-

sions from the planets. It appears that Lyman-t_ radiation can be

observed with present-day techniques from Venus, Mars, Jupiter,

and Saturn if the intensities are near the estimates given, and that

valuable information concerning the particular atmospheres would

be obtainable. Observations of the Raman band (Q-branch) near

1_80 _ due to Lyman-C_ may also be of value in the study of the

atmospheres of Jupiter and Saturn.

A63-2S341

NUMERICAL SOLUTIONS OF THE AUXILIARY EQUATION FOR AN

INHOMOGENEOUS pLANETARY ATMOSPHERE.

54



" A63-25353

3. S. Goldstein (Brandeis University, Waltham, Mass., and Baird

Atomic, Inc., Cambridge, Mass. ).

iN: Soci_t_ Royale des Sciences de hi_ge, M_moires, Cinqui%me

S_rie, Tome 7, ]963; Physics of Planets; Proceedings of the

Eleventh International Astrophysical Symposium. Liege, Belgium,

July 9-]Z, 196Z. University of Liege and USA.F. Institut d'Astro-

physique, Liege, Belgium, 1963. p. 143-168.

Contract No. AF 19(604)-7283.

Solution of the equation for an atmosphere in which the ratio of

the local mass-scattering coefficient to the local mass-extinction

coefficient may vary. A.n approximate method is derived for the

calculation of the reflectivity of a planetary atmosphere for the

case of an albedo varying with optical depth. The method is re-

stricted by the condition that _1[)/=(T) not be too large, but in

other respects seems relatively unrestricted. The method can, in

principle, be used whenever the scattering phase function can be

expanded in a finite series of Legendre polynomials. Numerica]

results have thus far been obtained only for isotropic scattering.

The case of Rayleigh scattering is presently being calculated. The

results for isotropic scattering indicate a marked insensitivity to

atmospheric structure, in order to test whether this insensitivity

also characterizes a more physical case, the following problems

are investigated: the case of Rayleigh scattering, and the case in

which not only _. but also 9', is a function of _. The method can

be extended to cover this case, aJthough the approximations will

have to be somewhat different.

MICROWAVE SPECTRAL LINES AS PROBES OF PLANETARY

AT MOSPHERES.

Alan H. Barrett (Massachusetts institute of Technology. Research

Laboratory of Electronics, Cambridge, Mass. ).

IN: Soci_t_ Royaie des Sciences de Liege, Mernoiree, Cinqui_me

S_rie, Tome 7, 1963; Phyaics of Planets; Proceedings of the

Eleventh International Astrophysical Symposium. L/_ge, Belgium,

July 9-IZ, 1962. University of Lihge and USAF. inetitut d'Pustro-

physique, Liege. Belgium, 1963. p. 197-Z19. Z9 refs.

Army-Navy-USAF-eupported research; Contract No. NASr-1Ol and

Grant No. NsG-Z50-6Z.

Discussion of the possibility of detecting atomic and molecular

spectral lines by radio techniques in planetary atmospheres. Tables

present the atoms and molecules that have been identified in plane-

tary atmospheres, including the Earth's, together with other pos-

sible molecular constituents. The molecules are separated into

those that do not have microwave spectra, and those that do, and

only the latter group is considered. Discussed is the dependence

of microwave properties on planetary environment and their impor-

tance in dictating equipment design, planning an observing program,

or interpreting the observations. A microwave experiment is out-

lined for the determination of atmospheric properties.

NON-THERMAL NOISE MEASUREMENTS NEAR PLANETS.

R. F. Mlodnosky, D. L. Carpenter, and R. A. Helliwell (Stanford

University, Radioscience Laboratory. Stanford, Calif. ).

IN: Soci_t_ Royale des Sciences de Lihge, M_moires, Cinqui_rne

S6rie, Tome 7, 1963; Physics of Planets; Proceedings of the

Eleventh International Astrophysical Symposium. Liege, Relgium,

3uly 9-1Z, 1962. University of Liege and USAF. Institut dtAstro-

physique, Liege, Belgium, 1963, p. 2Z0-2Z3.

Grant No. NAG-174-61.

Proposed study of planetary ionization and magnetic fields

through measurements of nonthermal radio noise made near planets.

Outlined are procedures for the measurements which require the

determination of cutoff frequencies and time delays or echoing

intervals. The accuracy with which the various parameters may be

determined depends upon resolution in time and frequency. For

deep space probes, the instrumentation would consist of many fixed-

frequency receivers whose outputs would be digitally sampled. The

number of receivers and the sampling rate would be limited primari-

ly by the telemetry system's data-transmission rate. Specific in-

strumentation could be designed to investigate some of the outstand-

ing questions of particular planets, l_o_se measurements would

increase the probability of overall success of a planetary probe

without resorting to redunclant instrumentation. It is therefore felt

that nonthermal measurements should be included among the eKperi-

ments to be performed on the first probes designed to study planetary

atmospheres.

PARTICULATE M-ATTER IN THE ATMOSPHERES OF THE

TERRESTRIAL PLANETS.

Michael H. Briggs (Victoria University, Dept. of Geology,

Wellington, New Zealand).

iN: Soci6t_ Royale des Sciences de Liege, M_moires, Cinqui_me

S_rie, Tome 7, 1963; Physics of Planets; Proceedings of the

Eleventh International Astrophysical Symposium. Liege, Belgium,

July 9-12, 196Z. University of Liege and USAF. Institut dtAstro-

physique, Li_ge, Belgium, 1963, p. 251-260. 35 refs.

Discussion of the evidence for the composition of the hazes of

each of the inner planets. The Earth possesses a wide variety of

chemically different atmospheric particulate materials: water and

ice, hiogenic hydrocarbons, free metals, nitrogen dioxide, and the

products of silicate weathering. On the whole, the hazes of Mercury

are likely to be fluorescent-free radicals or volcanic sulphur. For

Venus, however, it is possible to construct only a hypothetical

model system because of the uncertain chemical composition of the

tw0 hazes present in the atmosphere. The hazes of the Mars atmo-

sphere are of three types: one due to dust storms, another to ice

crystals, while the third one (the so-called "blue haze" or "violet

layer") has an undefined chemical composition.

INTERACTIONS OF THE PLANET MERCURY WITH INTERPLANE-

TARY hIATERIAL.

Paul Hodge (California, University, Dept. of Astronomy, Berkeley,

Calif. ).

IN: Soci6t_ Royale des Sciences de Liege, M_moires, Cinqui_me

S_rie, Tome 7, 1963; Physics of Planets; Proceedings of the

Eleventh international Astrophysical Symposium. Liege, Belgium.

July 9-1Z, 196Z. University of Liege and USAF. Institut d'Astro-

physique, Liege, Belgium, 1963, p. Z61-Z68. Z4 refs.

Evaluation of the rate of erosion of Mercury's surface due to

meteoritic encounters, assuming that Mercury has no appreciable

atn_osphere. There is some evidence that a small atmosphere on

the bright side is detected by polarization measures. The erosion

rate on this side would be unaffected by an atmosphere of less than

about 0.l-rob pressure, which is approximately the pressure at the

level at which meteoroids are decelerated by the Earth's atmosphere.

An atmosphere of l0 -4 times the Earth=s is the maximum allowable

if Mercury's sunward surface is extensively eroded meteoritically.

Dollfus' value of 3 x 10 -3 Earth atmospheres is so great that most

meteoroids would never reach Mercury's sunward surface.

ON THE QUESTION OF THE PRESENCE OF OXYGEN IN THE

ATMO6PHERE OF VENUS.

V. K. Prokofjev and N. N. Petrova (Crimean Astrophysical f_ser-

vatory. Partlzanskoe Simeiz, USSR).

IN: Socie'te" Royale des Sciences de Liege, Me'moires, Cinquthme

Serie, Tome 7, 1963; Physics of Planets; Proceedings of the

Eleventh Internationai Astrophysical Symposium, Liege, Belgium,

July 9-1Z, 196Z. University of hi_ge and USAF. Institut d_Astro -

physique, Li_ge, Belgium, 1963, p. 311-321.

Consideration of the question of spectroscopic discovery of

Venus oxygen. Tabulated are the conditions of photography, spectral

width of the slit of the spectrograph, and the value of the Doppler

shift calculated from change of the heliocentric distance and mea-

sured on the spectra. Also tabulated is a complete list of the solar

and atmospheric lines which are'near the oxygen lines. Qualitative

confirmation is obtained for the presence of weak oxygen absorp-

tion in the Venus spectrum.

A63-25353

PHYSICAL CONDITIONS IN THE VENUS ATMOSPHERE [LES

CONDITIONS PHYSIQUES DANS L'ATMOSPHERE DE VENUS].

D. la. Martynov {Moscow State University, Shternherg Astronomical

Institute, Moscow, USSR).

IN; Societ_ Royale des Sciences de Liege, Memoires, Cinqui_me

Serie, Tome 7, 1963; Physics of Planets; Proceedings of the

Eleventh international Astrophysical Symposium, Liege, Belgium,

July 9-i2, I_6Z. University of i/_ge and US_. Instit_t d_tro -

physique, Liege, Belgium, 1963, p. 3Zf-3ZY. in French.

Discussion of physical conditions in the atmosphere Of Venus.

The presence of water vapor, observed with some uncertainty hy

Strong, is confirmed by the polarization image of the cloud layer o£
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Venus. The presence of water vapor in the atmosphere exerts a

strong influence on its thermal regimen, The very high temperatures

of Venus inferred from radiometric observations'cause large acci-

dental errors and it is impossible, as yet, to be certain of the absence

of the effects of nonthermal radiation from the planet.

A63-25354

ON THE ATMOSPHERE AND CLOUDS OF VENUS.

Carl Sagan (California, University, Institute for Basic Research

in Science, Space Sciences Laboratory, and Dept. of Astronomy,

Berkeley, Calif. ).

IN: Societe _ Royale des Sciences de Liege, Memoires, Cinqui_me

Serie, Tome 7, 1963; Physics of Planets; Proceedings of the

Eleventh International Astrophysical Symposium, Liege, Belgium,

July 9-12, 1962, University of Liege and USA/'. Institut dlAstro -

physique, Liege, Belgium, 1963, p. 328-330.

Considerations of atmospheric and cloud conditions on Venus.

The surface pressures and phase effect lead to a sidereal period of

rotation which exceeds 170 days and possibly equals the period of

revolution. For nonsynchronous rotation, the specific heat capacity

of the atmosphere controls the nocturnal cooling. There is a smaller

contribution from subsurface conduction. For synchronous rotation.

the atmospheric circulation must supply the radiation emitted to

space from the dark hemisphere. The effect of Rayleigh scattering

on a cloudless day on Venus is to yellow the sky and redden the Sun.

The radiation scattered back to space will also have a yellow cast,

and may explain the apparent color of Venus.

A63-2S359

THE NATURE OF THE MARS SURFACE AND ATMOSPHERE

ACCORDING TO PHOTOMETRIC AND COLORIMETRIC DATA [LA

NATURE DE LA SURFACE ET DE LeATMOSPHERE DE hA PLANE-

TE MARS D'APRES LES DONNEES PHOTOMETRIQUES ET COLO-

RIMETRIQUES ].

V. V. Sharonov (Leningrad State University, Observatory, Leningrad,

USSRL

IN: Soci_t_ Royale des Sciences de Liege, M_moires, Cinqui_me

S_rie, Tome 7, 1965; Physics of Planets; Proceedings of the

Eleventh International Astrophysical Symposium. IA_ge, Belgium,

July 9-12, 1962. University of Liege and USAF. Institut d'Astro-

physique, Liege. Belgium, 1963, p. 386-392. IZ refs. In French.

Conclusions on the nature of the surface and atn_osphere of

Mars derived from visual and photographic observations. The data

on the albedo and color of objects on the Earth and on Mars are

tabulated. The photometric observations show that the light reflec-

tion from the soil of bright regions occurs in accordance with the

Lambert law. The Simplest explanation is that the external lays/

of the Mars surface consists of powder or powders colored orange

by limonite.

A63-25360

ON THE APPLICATION OF PHOTOMETRY TO THE STUDY OF

THE NATURE OF MARS [SUR LIAPPLICATION DE LA PHOTO-

METRIE DANS LES RECHERCHES DE LA NATURE DE MARS].

N. N. Sytinskaia (Leningrad State University, Observatory,

Leningrad, USSR }.

IN: Soci_t_ Royale des Sciences de Liege, M_moires. Cinqui%me

S_rie, Tome 7, 196]; Physics of Planets; Proceedings of the

Eleventh International Astrophysical Symposium. Liege, Belgium,

July 9-12, 1962. University of Liege and USAF. Institut d'Astro-

physique, Liege, Belgium. 1963. p. 394-401. 10 refs. In French.

Description of photometric methods fox the measurement of

brightness distribution on the disk of Mars for different spectral

regions. It is noted that when photographic photometry is used, the

photographic irradiation becomes a dangerous source of error. The

brightness of an element of the Mars disk contains light reflected

from the planetls surface and light diffused in the atmosphere.

When interpreting the results of photometric observations, it is

necessary to separate these two components. The spectral brig}_t-

ness results obtained are tabulated.

A63-25361

CONTINUOUS SPECTROPHOTOMETRY (BETWEEN 6100 AND 3200

) OF A BRIGHT REGION OF /MARS AT OPPOSITION, AND THE

NATURE OF THE VIOLET LAYER [SPECTROPHOTOM_ETRIE

CONTINUE (ENTRE 6100 ET 3Z00 _ ) D'UNE REGION CLAIRE DE

MARS A L'OPPOSITION, ET NATURE DE LA COUCHE VIOLETTE].

/_ierre Ouerin (Institut d'Astrophysique, Paris, France).

IN: Soci_t_ Royale des Sciences de Liege, M_moires, Cinqui_me

S_rie, Tome 7, 1963; Physics of Planets; Proceedings of the

Eleventh International Astrophysical Symposium. Liege, Belgium,

July 9-1Z, 196Z. University of Libge and USAF. l_stitut d'Astro-

physique. Liege, Belgium, 1963, p. 402-410. In French.

Spectrophotometric determination of the curve of the UV reflect-

ing power of the Mars region viewed. The complete curve of the

reflectivity of the center of the Mars disk at opposition is shown.

Continuous spectrophotometry is the only method capable of showing

slight undulations between 4600 and 5200 _. In the UV regime, the

total absence of diffused absorption bands or of luminescent bands

from Mars permits refutation of various explanations of the violet

layer based on the existence of such bands.

A63-25362

THE ATMOSPHERE OF MARS.

D. H. Menzel (Harvard University, Observatory, Cambridge,

Mass. ).

IN: Soci_t_ Royale des Sciences de Liege, M_moires, Cinqui_me

S_rie, Tome 7, 1963; Physics of Planets; Proceedings of the

Eleventh International Astrophysical Symposium. Liege, Belgium,

July 9-12, 1962. University of Liege and USAF. Institut d'Astro-

physique, Liege, Belgium, 1963, p. 411-414.

Grant No. NAG-89-60.

General conclusions on the lower atmosphere of Mars. The

redness of Mars, its low albedo, and the visibility of surface mark-

ings in the red and yellow indicate that the total amount of atmosphere

is small. The Martia'n atmosphere contains two layers of particulate

matter: a thick layer of large dust particles near the surface, and

a very thin layer of fine particles above the layer of dust. It is

implied that the upper layer consists of fine ice crystals.

A63-25363,

ATMOSPHERIC EDGE OF MARS [BORD ATMOSPHERIQUE DE

MARS ].

F. Link (Academy of Sciences, Astronomlcal Institute, Prague-

Ond{ejov, Czechoslovakia).

IN: Soci_t_ Royale des Sciences de Liege, M_moires, Cinqui_me

S_rie, Tome 7, 1963; Physics of Planets; Proceedings of the

Eleventh International Astrophysical Symposium. Liege, Belgium,

July 9-12, 1962. University of Liege and USAF. Institut d'Astro-

physique, Liege, Belgium, 1965, p. 417-424. In French.

Calculation of the brightness of the edge of Martian atmosphere

when the planet is at opposition. Curves show the brightness of the

atmospheric edge as a function of altitude. It is concluded that, if

the measurements of the brightness distribution on the disk seem to "

prove the existence of contaminated atmosphere on Mars, the en-

largement of the optical edge does not necessarily require that this

contamination be localized in the higher layers.

&_-253_

THEORETICAL ESTIMATES OF THE AVERAGE SURFACE AND

ATMOSPHERIC TEMPERATURES ON MARS. I - AVERAGE SUR-

FACE TEMPERATURE.

George Ohring (Geophysics Corporation of America, Bedford,

Mass. ).

IN: Soci_t_ Royale des Sciences de Liege, M_moires, Cinqui_me

S_rie, Tome 7, 1963; Physics of Planets; Proceedings of the

Eleventh International Astrophysical Symposium. Liege, Belgium,

July 9-12, 1962. University of Liege and USAF. Institut d'Astro-

physique, Liege, Belgium, 1963, p. 425-447. 13 rots.

Derivation of estimates, based upon radiative equilibrium con-

siderations, of the possible minimum and maximum values of the

average temperature of the Martian surface. The estimating theory

is explained, together with the greenhouse model adopted, and the

computation_I techniques followed. The average surface temperature

of Mars is found to be in the Z19o-z33°K range. The computations

also indicate that the maximum greenhouse effect on Mars is about

40% of the average greenhouse effect in the Earthls atmosphere,

and that CO 2 is the most important contributor to the Martian green-

house. The major characteristics of the computed vertical distribu-

tion of temperature in the Martian atmosphere are an adiabatic tropo-

sphere extending to 9 ks, a stratosphere that is stable, and a tem-

perature still decreasing with height.
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A63-2S365

ON THE PROBLEMS OF A MARTIAN OZONOSPHERE.

H. K. Paetzold (Cologne, University, Institute of Geophysics and

Meteorology, Cologne, Germany).

IN: Soci_t_ Royale des Sciences de Li_:ge, M_moires, Cinquieme

S_rie, Tome 7, 1963; Physics of Planets; Proceedings of the

Eleventh International Astrophysical Symposium. Liege, Belgium,

July 9-12, 196Z. University of Liege and USAF. Institut d'Astro-

physique, Liege, Belgium, 1963. p. 45Z-459.

Discussion of ozonospheric problems on Mars. Since ozone

formation depends not on the absolute intensity of the solar OV-

radiation, but on the temperature, more ozone is found on Mars

than on Earth for the same oxygen concentration because of the

lower air temperature on Mars. A diagram shows the total thick-

ness of the ozone layer on Mars for different oxygen concentrations.

It is concluded that the ozone content can be used as a sensitive in-

dicator for the oxygen concentration in a planetary atmosphere. The

exospheric temperature may be estimated at 1,300°I< on Mars. An

explanation is found for the lack of water and oxygen on Mars.

A SEARCH FOR PERIODICITY IN THE THICKNESS OF JUPITERtS

N. E. B.

Ronaldo Rosario de Freitas Mour_o (National Observatory, Rio de

Janeiro, Brazil_.

IN: Soci_t_ Royale des Sciences de Liege, M_moires, Cinqui_me

S_rie, Tome 7, 1963; Physics of Planets; Proceedings of the

Eleventh International Astrophysical Symposium. I.a_ge, Belgium,

July 9-1Z, 196Z. University of Liege and USAF. Institut dtAstro -

physique, Liege, Belgium, 1963, p. 463-467. 16 refs.

Analysis of periodicity occurring in the North Equatorial Belt

(N. E. B. ) of Jupiter. A table presents values obtained for the

northern and southern parts of the N. E. B. and their difference, or

thickness of belt; bibliographical references are included. Period-

ograms suggesting the existence of a period of 4.5 yr are shown.

A graphic representation is provided of the N. E. B. thxckness varia-

tion for a period of 4.5 yr, with mean values.

A63-2.5369

ON THE HYDRODYNAMICS OF JUPITER'S ATMOSPHERE.

R. Hide (Massachusetts Institute of Technology, Cambridge, Mass. ).

IN: Soci_t_ Royale des Sciences de Liege, M_moires, Cinqui_me

S_rie, Tome 7, 1963; Physics of Planets; Proceedings of the

Eleventh International Astrophysical Symposium. Liege, Belgium,

July 9-12, 1962. University of Liege and USAF. Institut dtAstro.

physique, Liege, Belgium, 1963, 481-505. 30 refs.

Contract No. AF 61(052)-216 and NSF Grant No. G-Z2390.

Brief description of the theory of the Great Red Spot, as a clue

to the hydrodynamics of Jupiter's atmosphere. The principal prop-

erties of the Great Red Spot are summarized. Considered are pre-

vious theories of the Great Red Spot. Jupiterls internal structure

and rotation, the "Taylor columns," the flow around the Great Red

Spot, the critique of the simplest model, and the dynamical effects

of compressihility in a highly rotating fluid.

A63-25370

ON THE NATURE OF THE JOVIAN RED SPOT.

Carl Susan (California, University, Institute for Basic Research

in Science, Space Sciences Laboratory, Dept. of Astronomy,
Berkeley, Calif. ).

IN: Soci_t_ Royale des Sciences de Liege, M_moires, Cinqui_rne

S_rie, Tome 7, 1963; Physics of Planets; Proceedings of the

Eleventh International Astrophysical Symposium. Liege, Belgium,

July 9-1Z, 1962. University of Liege and USAF. Institut dtAstro-

physique, Liege, Belgium, 1963, p. 506-515. 13 refs.

Grant No. NsG-IZ6-61.

Discussion of various hypotheses on the nature of the Great

Red Spot in the South Tropical Zone of Jupiterts atmosphere. It is

concluded that the hypothesis of a Floating Red Spot is generally un-

satisfactory, unless a favorable solid-state phase transition should

be operating. With a wobbly Jovian solid body, the meteorological

hypothesis has several satisfactory aspects and is probably to be

preferred at the present time.

A63-25997

A63-2.$373
PRELIMINARY RESULTS CONCERNING THE ATMOSPHERIC

ACTIVITY OF JUPITER AND SATURN.

J. H. Focas (Athens Observatory, Athens, Greece).

IN: Soci_t_ Royale des Sciences de Liege, M_moires. Cinqui_me

S_rie, Tome 7, 1963; Physics of Planets; Proceedings of the

Eleventh International Astrophysical Symposium. Liege, Belgium,

July 9-12, 1962. University of Liege and USAF. Institut dtAstro -

physique, Liege, Belgium, 1963, p. 535-540.

Considerations on the development of Jovian atmospheric phe-

nomena. The appearance of brilliantly white and dark matter on

Jupiter is the major sign of atmospheric activity. The minimum

total activity for the entire planet is produced according to a 20-22-

yr cycle. By starting cycle, the activity apparently propagates from

the higher latitudes toward the equator and changes direction during

the 20-ZZ-yr cycle. In the case of Saturn, the activity shows propaga-

tion from 45°-500 latitude toward the poles. The total intensity of

the activity seems to be slightly higher in the southern hemisphere

of Jupiter.

A63-_'4
RESULTS OF RECENT DECAMETER-WAVELENGTH OBSERVA-

TIONS OF JUPITER.

Alex G. Smith, T. D. Cart, and N. F. Six (Florida, University,

Dept. of Physics and Astronomy. Gainesville, Fla.. and Chile,

University, Maipd Radioastronomical Observatory, Santiago, Chile).

IN: Soci_t_ Royale des Sciences de Liege, M_moires, Cinqui_me

S_rie, Tome 7, 1963; Physics of Planets; Proceedings of the

Eleventh International Astrophysical Symposium. Li_'ge. Belgium.

July 9-12, 1962. *University of Li,lge and USAF. Institut d'Astro-

physique, Liege, Belgium, 1963, p. 543-550.

Ar my-Navy- NSF- suppor ted research.

Discussion of the application of mechanisms for the generation

of planetary radio noise to the generation of decameter radio noise

in the vicinity of Jupiter. Shown graphically are a smoothed proba-

bility profile for Jovian sources at 18 Mc, and the orbital position

of Jupiter relative to the inclination of the Sun's axis of rotation.

It is noted that the radio observations now span a complete orbit of

the planet. The buildup and decay of a normal pulse over a period

of about 4 sec are illustrated. The rather smooth envelope of this

pulse is typical of many that have been recorded.

A63-25379
SOME DATA ON THE INTENSITY OF METHANE ABSORPTION IN

THE ATMOSPHERE OF JUPITER.

V. G. Teifel (Kazakh Academy of Sciences, Astrophysical Insti1_ate,

A/n_a - Ata, USSR).

IN: Soci_t_ Royale des Sciences de Liege, M:moires, Cinqui@me

S_rie, Tome 7, 1963; Physics of Planets; Proceedings of the

Eleventh International Astrophysical Symposium. Li_'ge, Belgium,

July 9-1_, 196Z. University of Liege and USAF. instils d'Astro -

physique, Liege, Belgium, 1963, p. 589-59Z.

Study of the possible intensity changes of the absorption band

CH46190 _ as a function of time and position on the planet disk. It

is indicated that the intensity of the methane absorption band re-

maine constant in any regions of the pL_et disk. The t_buiated

oheervations confirm the corustancy of the methane absorption hand

intensity in different points of Jupiter'| disk. The observations

carried out in 1959 auxl 1960 show that the intensity of the CH 4 band

is changing somewhat from night to night.

A_-25_7
RADIO ASTRONOMICAL TECHNIQUES FOR THE STUDY OF

PLANETARY ATMOSPHERES.

James W. Warwick (High Altitude Observatory, Boulder, Colo. }.

(Advanced Stud]/ Institute of Corfu, Conference on Radio Astro-

nomical and Satellite Studies of the Atmosphere, Corfu, Greece,

June 196Z. )

IN: RADIO ASTRONOMICAL AND SATELLITE STUDIES OF THE

ATMOSPHERE.

Edited by Jules A_rons.

Conference sponsored by NATO.

Amsterdam, North-Holland Publishing Co. ; New York, interscience

Publishers Day., John Wiley and Sons, Inc. , 1963, p. 400-4Z9.

74 refs. •

USAF- supported research.

Discussion of radio observations of Mercury, Venus, the

Earth, the Moon, Mars, Jupiter, and Saturn. All emit appreciable
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thermal radiation in centirnetric and rnillimetric wavelengths, which

permits investigation of thermodynamic properties of the planetary

ionospheres, atmospheres, and surfaces. The Earth is, in addition

a nonthermal source in decametric, metric, and decirnetric wave-

lengths, while Jupiter is nontherrnal in the decametric and the deci-

metric regions. The n0nthermal emission of the Earth and Jupiter

permits study of the origin, time variations, and precipitation of

fast trapped particles from magnetic radiation belts.

A63-26009

THE RED BANDS OF CHz AND THEIR POSSIBLE IMPORTANCE

IN THE SPECTRA OF THE MAJOR PLANETS.

G. Herzberg and J. W. C. Johns (National Research Council,

Div. of Pure Physics, Ottawa, Ontario, Canada).

IN: PHYSICS OF PLANETS; Proceedings of the Eleventh Interna-

tional Astrophysical Symposium, Liege, Belgium, July 9-1Z, 1962.

(M6moires de la Soci_t6 Royale des Sciences de Liege, Cinquibme

S_rie, Tome VH).

Universit_ de Liege and USAF.

Cointe-Sclessin, Institut d'Astrophysique, 1963, p. I17-1Z4. i0 refs.

Consideration of the possibility that CH z singlet absorption

could be observed in the major planets when sufficiently high resolu-

tion is applied. Detailed tables show the wavelengths of all the

stronger lines measured in the region 5500-8700 A. The majority

of the lines have been identified. It is shown that, in the interstellar

medium, C_-[g is only detectable by the strong absorption at 1415 _ ,

which will become accessible when satellite observatories start

operation.

A64-10108

VEHICLE DESIGN FOR MARS LANDING AND RETURN TO MARS

ORBIT.

David M. Hammock and Bruce G. Jackson (NASA, Manned Space-

craft Technology Div. , Houston, Tex. ).

IN: EXPLORATION OF MARS; Proceedings of the American

Astronautical Society Symposium on the Exploration of Mars,

Denver, Colo., June 6, 7, 1963. (Advances in the Astronautical

Sciences, Vol. 15.)

Edited by George W. Morgenthaler.

North Hollywood, Western Periodicals Co., 1963, p. 174-19Z.

Description of three modes for accomplishing a Mars landing

mission: a propulsion braking rnode, an atmospheric braking mode,

and a 'flyby rendezvous mode. The modes are compared on a gross

basis to indicate their probable order of merit, and to identify

c_esign requirements placed on the Mars Excursion Module (MEM)

by the choice of mode. Parametric studies of the Mars atm(ysphere

entry problem were conducted for two vehicles typifying a ballistic-

type and a lifting-body type, in order to identify the problems asso-

ciated with design of a MEM that must be able to withstand the

extremes of Mars atmospheric density presently predicted. This

study indicates that: (I) the presently predicted density extremes

of the Mars atmosphere present no serious design problems for a

MEM which can operate across the band of predicted densities; (2)

details of operational requirements and mission objectives will

control the choice of configuration rather than entry requirements;

and (3) the ballistic-type MEM is lighter and simpler, but has less

operational flexibility than a high L/D MEM. The results of these

studies are discussed.

1964
IAA ENTRIES

A64..10026

THE MARIIWER 2 INFRARED RADIOMETER EXPERIMENT.

S. C. Chase, G. Neugebauer (California Institute of Technology,

Jet Propulsion Laboratory, Pasadena, Calif. ), and L. D. Kaplan

(California Institute of Technology, Jet Propulsion Laboratory,

Pasadena, Calif., and Nevada, University, Reno, Nev. ).

Journal of GeophTsical Research, vol. 68, Nov. 15, 1963,

p. 6157-6169. IZ refs.

Measurements of the 8.4- and i0.4-_ radiation temperature of

small regions of Venus, using an infrared radiometer on Mariner 2

(1962 Alpha Rho i). The radiation temperatures agree with broad-

band (8- to 13-1j ) Earth-based measurements, the light- and dark-

side temperatures are equal, and there is definite limb darkening.

The data are consistent with equal radiation temperatures at 8.4 p

and 10.4 _, which is interpreted as indicating that the emission is

from cloud structure. No breaks in the clouds were observed. A

description of the radiometer instrumentation and operation is given.

A64-10!09

RESEARCH IN THE ENTRY PROBLEMS OF INTERPLANETARY

EXPLORATION.

Peter H. Rose (Avco Corp., Avco-Everett Research Laboratory,

Everett, Mass. ).

IN: EXPLORATION OF MARS; Proceedings of the American

Astronautical Society Symposium on the Exploration of Mars,

Denver, Colo. , June 6, 7, 1965. (Advances in the Astronautical

Sciences, Vol. 15.)

Edited by George W. Morgenthaler.

North Hollywood, Western Periodicals Co., 1963, p. 195-g16.

38 refs.

Brief discussion of the entry problems peculiar to interplane-

tary travel. The desirability of high velocity entry into planetary

atmospheres is noted. Aspects of entry contributing to the severity

of the heating problem are discussed, and recent investigations into

the convective and radiative energy transport in ionized gases are

discussed. Convective heating has been measured up to velocities

of 55,000 ft/sec and the radiative properties of air are known up to

about I0,000°K. The present uncertainties in this knowledge are

discussed. Among the problems treated are those due to the

coupling of the radiative energy transfer and the other aspects of the

flow problem - i.e., the energy loss in the shock layer, absorption

in the inviscid flow, the boundary layer, the ablated material and

even in the free stream. The conditions under which these problems

become significant are estimated.

A64-10101

THE ECOLC_ICAL PROFILE OF MARS: BIOASTRONAUTICAL

ASPECT.

Hubertus Strughold (USAF, Aerospace Medical Div., Brooks AFB,

Tex. ).

IN: EXPLORATION OF MARS; Proceedings of the American

Astronautical Society Symposium on the Exploration of Mars,

Denver, Colo. , June 6, 7, 1963. (Advances in the Astronautical

Sciences, Vol. 15.)

Edited by George W. Morgenthaler.

North Hollywood, Western Periodicals Co., 1963, p. 30-44. 36refs.

Review of the environmental and operational background infor-

mation necessary for the success of a Mars manned planetary flight.

The factors discussed include the Martian gravitational, magnetic,

radiational, atmospheric, hydrospheric, lithospheric, and biotic

environments.

A64-10124

OPTICAL STUDIES OF THE SURFACE AND ATMOSPHERE OF

MARS.

G. de Vaucouleurs (Texas, University, Dallas, Tex. ).

IN: EXPLORATION OF MARS; Proceedings of the American

Astronautical Society Symposium on the Exploration of Mars,

Denver, Colo., June 6, 7, 1963. (Advances in the Astronautical

Sciences, Vol. 15.)

Edited by George W. Morgenthaler.

North Hollywood, Western Periodicals Co., 1963, p. 519-532.

30 refs.

Discussion of telescopic studies of Mars during the past Z0 yr,

which have confirmed and slowly added to our general knowledge of

the planet. The fine structure of the surface, the so-called "canals,"

and the seasonal and irregular variations are described. The latest

data on atmospheric composition and pressure are reviewed.
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" A64-12686

AC_I-101_LI

A THEORETICAL STUDY OF THE MARTIAN IONOSPHERE.

R. B. Norton (National Bureau of Standards, Central Radio Propaga-

tion Laboratory, Boulder, Colo. ).

IN: EXPLORATION OF I%_ARS; Proceedings of the American

Astronautical Society Symposium on the Exploration of Mars,

Denver, Colo., June 6, 7, 1963. (Advances in the Astronautical

Sciences, Vol. 15. )

Edited by George W. Morgenthaler.

North Hollywood, Western Periodicals Co., 1963, p. 533-542-.

IZ refs.

NASA-supported research.

Presentation of a theoretical study, based on a neutral atmo-

sphere composed of Z% carbum dioxide and 98% molecular nitrogen,

which indicates that the Martian ionosphere would occur at a greater

height above the planet' s surface than does the terrestrial iono-

sphere, but at about the same total pressure. The maximum elec-

tron density for overhead Sun is about 2_ x 105/ca 3, as compared

to about 106/ca 3 on Earth. On Mars there may be layers that

absorb radio waves more strongly than the normal terrestrial D

region.

A64-10130
REMARKS ON THE METEOROLOGY OF MARS.

Seymour L. Hess (Florida State University, Dept. of Meteorology,

Tallahassee, Fla. ).

IN: EXPLORATION OF MARS; Proceedings of the American

Astronautical Society Symposium on the Exploration of Mars,

Denver, Colo., June 6, 7, 1963. (Advances in the Astronautical

Sciences, Vol. 15. )

Edited by George W. Morgenthaler.

North Hollywood, Western Periodicals Co., 1963, p. 596-598.

Discussion of Mars circulation problems. It is stated that

theory, suggests that, in the summer hemisphere, the north-south

temperature gradient on Mars is sufficiently weak that we would

have a kind of symmetrical circulation in a meridional plane similar

to that in the vicinity of our tropics on Earth. On the other hand,

the winter hemisphere has such a strong north-south temperature

gradient that the prevailing westerly winds, which certainly exist

there, must be unstable in the same sense that middle latitude flow

is unstable on Earth.

A64-122FF
INVESTIGATIONS OF INTERPLANETARY SPACE AND UPPER

LAYERS OF THE ATMOSPHERE [ISSLEDOVANIIA KOSMICH]ESKO-

GO PROSTR.ANSTVA I VERKHNIKH SLOEV ATMOSFERY].

A, A. Blagonravov.

Akademiia Nauk SSSR, Vestnik, vol. 33, Sept. 1963, p. 9-16.

In Russian.

General survey of the basic results obtained by means of the

'Mars 1" interplanetary probe, the satellites of the "Cosmos"

series, geophysical and meteorological rockets, and radar probing

of the planets Mercury, Venus, and Mars. The equipment and

procedures used are noted.

A64-12S4_
ON THE POSSIBILITY OF STUDYING PLANETARY ATMOSPHERES

BY OBSERVING STELLAR OCCULTATIONS FROM A FLYBY SPACE

PROBE OR PLANETARY ORBITER.

Howard Weisberg (RAND Corp. , Santa Monica, Calif. ).

Icarus, vol. i, Oct. 1963, p. !Z6, !!7. i0 refs.

Brief discussion of the possibility of stellar occultation observa-

tions from space probes in order to obtain information that comple-

ments that obtained from other proposed t)_pes of photometry. It is

noted that in a program of planetary photometry from flyby and or-

biting space probes such observations are feasible. Studies, froth

artificial satellites, of occultations by Earth's atmosphere are also

recommended.

A64-12565

8.35 MM RADIO EMISSION FROM JUPITER.

D. D. Thornton and W. J. Welch (California, University, Space

Sciences Laboratory and Dept. of Electrical Engineering, Berkeley,

Calif. }.

Icarus, vol. Z, OCt. 1963, p. 2Z8-Z3Z. I0 refs.

Contract No. Nonr ZZZ(S4); NSF Grant No. G-16741.

Presentation of the results of a number of observations of the

8.35-mm radio emission from Jupiter made following the planet's

opposition at the end of August, 196Z. A disk temperature of

]44 ± Z3 ° is found. It is shown that the 8-rnm brightness tempera-

lure of Jupiter should correspond closely to the temperature at the

level of the visible cloud cover. The results are compared with the

emission temperature predicted by a model atmosphere proposed by

Kuipe r.

A64-10492

THE THEORY OF RADIATION SCATTERING IN PLANETARY

ATMOSPHERES.

I. N. Minin and V. V. Sobolev (Leningrad State University, Astro-

nomical Observatory, Leningrad, USSR).

(Astronomicheskii Zhurnal, vol. 40, May-June 1963, p. 496-505. )

Soviet Astronom[, vol. 7, Nov.-Dec. 1963, p. 379-383. Trans-

lation.

RADIATIVE VS.CONVECTIVE HEAT FLUXES FOR MARTIAN

ENTRY.

M. G. Boobar (North American Aviation, Inc.. Space and Informa-

tion Systems Div. , Downey, Calif. ) and R. M. Foster (Philco Corp. ,

Aeronutronic Div. , Newport Beach, Calif. ).

Astronautics and Aerospace Engineering, vol. I, Dec. 1963,

p. 30-35. 17 refs.

Parametric study of factors affecting the design of a heat

protection system for a Mars entry vehicle. Considered are the

effects of entry angle and velocity, density and density gradient of

the atmosphere as functions of altitude, and the composition of the

atmosphere. Among the data considered is a Mollier diagram for

the Martian atmosphere. The effects of the formation of CN behind

the shock for an entry vehicle are considered, as are the expected

radiative and convective heating. The effects of uncertainties in

the available data are discussed.

A64,-12S67

THE ORIGIN OF THE ATMOSPHERES OF VENUS AND THE EARTH.

A. G. W. Cameron (NASA, Goddard Space Flight Center, C, oddard

Institute for Space Studies, New York, N.Y. ).

Icarus, vol. 2, OCt. 1963, p. Z49-257. 36 refs.

Discussion of the evidence regarding the difference between the

compositions of the atmospheres of Venus and the Earth. It is con-

cluded that there are no detectable traces of the primitive solar

nebula surviving in the Earth's atmosphere, and that the Venus atmo-

tphere probably contains of the order of I00 times the amount of ni-

trogen in the Earth's atmosphere and negligible amounts of water

vapor. The difficulty in determining how the two atmospheres can

have had a common origin is pointed out. and it is proposed that the

bulk of the Venus atmosphere is a remnant-of the primitive solar

nebula. In order to account for the absence of primitive gases from

the Earth's atmosphere, a modified form of the Darwin-Wise hy-

pothesis is proposed, according to which the Moon is formed as a

result of the Earth's rotational instability induced by formation of

the iron core. During such rotational instability the primitive gases

would be entirely lost. A discussion is given of the circumstances

surrounding the period of rotational instability.

&_-1_

THE TEMPERATURE DEPENDENCE OF THE UREY EQUILIBRIUM

AND THE PROBLEM OF THE CARBON DIOXIDE CONTENT OF

THE ATMOSPHERE OF VENUS.

Joe A. Adarncik and Arthur L. Draper (Texas Technological College,

Dept. of Chemistry, Lubbock, Tex. ).

Planetary and Space Science, vol. II, Nov. 1963, p. 1303-1307.
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l_evelopment, by means of standard thermocbemical equatlons,

and application to the atmosphere of Venus, of the general relation-

ship between temperature and the equilibrium pressure of carbon

dioxide in the Urey equilibrium. Equations are dexcloped Irom the

relevant thermodynamic data for the temperaturc dependence of the

equilibrium' constants of representative reactlon_ el tilt, Urcy equi-

librium. The values of the carbon dioxide t)rc_ure computed by

means of these equations for 700°K are greater than any reasonable

estimate of its partial pressure at the bast, ot the Cytherean at-

mosphere. It is concldded that there ts no tailure of the Ure_ eqm-

librium due to a lack 0f water, as has been supposed, but rather

that the oxidized carbon abundance on the planet is insufficient to

maintain the equilibrium pressure at the temperature of the planetary

surface. Consequently, carbonates would be unstable on theCytherean

surface, and all oxidized carbon would be expected to be in the at-

mosphere.

A64-12916

TARGET ORBIT SELECTION FOR MARS MISSIONS USING AERO-

DYNAMIC MANEUVERING.

Arthur L. Napolin.and Joseph C. Mendez {North American Aviation,

Inc. , Space and Information Systems Div. , Flight Sciences Dept. ,

Downey, Calif. ).

American Institute of Aeronautics and Astronautics, Aerospace

Sciences Meeting, New York, N.Y., Jan. Z0-22, 1964, Preprint

64-14. 12 p.

Members, $0.50; nonmembers, $I. 00.

Parametric analysis of the feasibility of Mars Aerodynamic

Braking for reducing the Manned Mars (Orbiting or Landing) Mis-

sion energy requirement. Latera_ plane changes executed during

aerodynamic braking are studied to provide an insight into the

operational flexibility that such maneuvers might provide. It is

concluded that: (i) from a flight mechanics standpoint, Mars entry

and aerodynamic braking are both attractive and feasible; (Z) the

minimum trans-Earth injection velocity required to circularize a

given parking orbit after skip-out is essentially independent of all

acrodynaml¢ parameters for a gravity turn pull-up; (3} optimal

"arriv,_l" orbital inclinatiuns may be chosen to best provide an u-_-

mediate Earth return capability throughout the Mars orbital sta}

period; and (4) plane changes executed during the braking maneuver

permit additional operational flexibility by modifying the orbital

elements of the approach conic.

A64-12923

THE REQUIREMENTS FOR EFFICIENT MARS LAUNCH TRAJEC-

TORIES.

Lars F. Helgostam (Lockheed Aircraft Corp. , Lockheed Missiles

and Space Co. , Pale Alto, Calif. ).

American Institute of Aeronautics and Astronautics, Aerospace

Sciences Meeting, New York, N.Y., Jan. 20-22, 1964, Preprint

64-15. 9 p.

Members, $0. 50; nonmembers, $1. 00.

Preliminary study of the efficiency of launch trajectories from

Mars and of the vehicle and flight mechanics parameters, such as

number of stages and thrust level, that determine this efficiency.

Described are the approach to the problem'and the assumptions for

the calculations, together with the lifetimes and the required alti-

tudes for parking orbits, as determined by the atmospheric models

used. The results for single burn and dual burn ascents and staging

are presented, together with an application of the results to mission

planning. It is noted that dual burn ascents with a coast above the

atmosphere have a much higher efficiency than the continuous burn

ascents. A t_-stage vehicle offers a significant improvement in

performance efficiency, compared to a one-stage dual burn vehicle.

The efficiency of the continuous burn ascent is sensitive to the re-

quired parking orbit altitude, which, in turn, is determined by the

atmosphere. The launch efficiency for Mars is much lower than

that for the Moon and comparable to that for the Earth.

A64-12924

A QUANTITATIVE GREENHOUSE MODEL OF THE VENUS ATMO-

SPHERE.

Jean I. F. King (Geophysics Corporation of America, Bedford,

Mass. ).

American Institute of Aeronautics and Astronautlcs, Aerospace

Sciences Meeting. New York, N. Y. , Jan. 20-22, 1964, Preprint

64-68. 4 p.

Members, $0.50; nonmembers, $I.00.

Investigation of the plausibility of the greenhouse effect as an

explanation of the high surface temperature of Venus, where the

contrasting atmospheric opacity in the visible mad far-infrared

spectrum traps the absorbed sunlight and raises the surface tem-

perature. A quantitative model of the greenhouse model is developed

from first principles. The model, under the limitations set forth,

is applied to the atmosphere of Venus. it is noted that it is apparent

that the greenhouse heating is dependent on the valving action of the

atmosphere - i.e. , on contrasting opacities at the visible and far-

infrared spectral regions. Thus, the absorbed sunlight constitutes

an imbedded source to which the temperature profile, according to

radiative transfer laws, must adjust.

A64-12926

MODEL ATMOSPHERES FOR THE PLANET MARS.

D. C. Evans and P. E. Wasko {Douglas Aircraft Co. , Inc. , Santa

Monies, Calif. ).

American Institute of Aeronautics and Astronautics, Aerospace

Sciences Meeting, New York, N. Y,, Jan. 20-22, 1964, Preprint

64-67. 11 p. 20 refs.

Members, $0.50; nonmembers, $1. 00.

Presentation of model atmospheres of the planet Mars for the

use of design, test, and reliability engineers. The four model

atmospheres shown in detail in tables are: (l) Mars equator, the

mean model; (Z) Mars equator, the maximum model; (3) Mars South

Pole, the minimum model; and (4) Mars South Pole, minimum-high

molecular weight. Graphical illustrations of the model atmospheres

are provided. It is noted that the models represent possible real

conditions. They are internally consistent, rather than statistically

synthetic or physically extreme. The best available data and

information were used in their construction. Nevertheless, it is

emphasized that the models must be used with discretion, as they

may be changed with the advent of new information. Serious

performance problems have arisen in the past because designs were

based on a single mean-model atmosphere. The development of the

model atmospheres presented is the culmination of a detailed survey

of the literature on the planet Mars.

A64-13811

THE EFFECT OF CLOUDINESS ON A GREENHOUSE MODEL OF

THE VENUS ATMOSPHERE.

George Ohring and Joseph Mariano (Geophysics Corporation of

America, Bedford, Mass. ).

(American Geophysical Union, Meeting, Washington, D.C. , Apr.
1963. )

Journal of Geophysical Research, vol. 69, Jan. I, 1964, p. 165-175.

13 refs.

Contracts No. NASw-286; No. NASw-704.

Investigation of the effect of a cloud cover, opaque to infrared

radiation, on a greenhouse model of the Venus atmosphere. The

magnitude of the greenhouse effect is computed as a function of in-

frared opacity of the atmosphere and of the amount and height of

clouds. It is assumed that the Venus atmosphere is gray. that the

absorbing gas has a constant mixing ratio, and that the temperature

variation with altitude is linear. Calculations are made for two

temperature lapse rates: the adiabatic lapse rate is shown to maxi-

mize the greenhouse effect; for this case, estimates of the minimum

infrared opacity required to maintain the observed surface tempera-

ture are determined. For a surface temperature of 700°K, 99%

cloudiness, and cloud-top temperature of 240°K, the minimum re-

quired infrared opacity is 6. Uncertainties and questionable side

effects of the model are discussed.

A64-13871

THE PROBLEM OF THE MARTIAN YELLOW CLOUDS.

F. A. Gifford, Jr. (U. S. Weather Bureau, Research Station,

Oak Ridge, Tenn. ).

Monthly Weather Review, vol. 91, Oct.-Dec. 1963, p. 610-612

Observations on the problem of the yellow clouds of Mars - the

usually isolated and more or less clearly delimited obscurations of

comparatively small areas of the Martian disk which can be detected

visually or in photographs with yellow or red filters. It is noted

that. in view of the known dryness of the Martian atmosphere, the

desert location of most of the yellow clouds shown in a table, and their

6O



A64-15103

occurrence in regions of comparatively high surface temperature,

certainly tend to confirm the hypothesis that they are dust clouds,

probably initiated by thermal convection. Their generally equator-

ward drift seems to imply that they are lowolevel phenomena,

possibly steered by the tropical portion of a synarnetric circulation

cell. Considered as peturbations on some steady-state circulation

regime, the dust storms appear to be daznped out fairly rapidly.

Moreover, they are fairly small, of the order of several hundred

to I, 000 km in horizontal extent.

A64-141Y2

MOLECULAR ABSORPTION IN PLANETARY ATMOSPHERES.

A. E. S. Green, C. S. Lindenmeyer, and M. Griggs (General

Dynamics Corp. , General Dynamics/Astronautics, Space Science

Labor•tory, San Diego, Calif. ).

ffournal of Geophysical Research, vol. 69, Feb. i. 1964. p. 493-504.

17 refs.

Application of laboratory data on infrared absorption in the

range of i to I0 _, at moderate resolution, to obtain • simple an•-

lytical model for transmission through planetary atmospheres.

This model takes into account the variation of the spectral line

strength with temperature, which has been neglected in previous

atmospheric transmission models. The analysis leads to • trans-

mission equation involving parameters characterizing the atmo-

spheric distribution of absorbing species and two parameters

dependent on w_velength. The problem, including the distribution

of the absorbing species, has been fully treated for the atmosphere

of the Earth. For other planets, since the type and distribution of

absorbing species are not fully known, they are not treated com-

pletely. However, the form of the transmission equation is such

that it should be useful in inferrxng the distribution of absorbing

species from measurements by planetary probes.

OPTICS AND THE ATMOSPHERES OF THE PLANETS.

William M. Sinton (Lowell Observatory. Flagstaff, Ariz. ).

Applied Optics, vol. 3, Feb. 1964. p. 175-180. 45 refs.

General discussion of some of the experiments that have been

performed in the observation of atmospheres of planets using the

light waves emanating from the planets and coUected by the tele-

scopes. The methods are examined for determining the nature of an

atmosphere containing particles from the wavelength dependence of

scattered intensity when combined with the wavelength dependence

of the polarization properties of the atmosphere.. Some results of

measurements of planetary temperatures are discussed, together

with those of spectrographic observations. A table containing gases

found spectrographically on the planets is included.

SPECTROSCOPIC RESEARCH ON THE MAJOR PLANETS.

Hyron Spinrad (California Institute of Technology, Jet Propulsion

Laboratory, Space Sciences Div., Pasadena, Calif. ).

Appl_ed Optics. vol. 3, Feb. 1964, p. 181-186. 14 refs.

Review of spectroscopic research on the compositions, velocity

fields, and thermal structures of the major planets as known in

mid-1963. Some methods o£ spectroscopic observation using radi-

ation from reflected sunlight in the visible and near-infrared

portions of the spectrum are described. The atanospheres of fupiter,

Saturn, Uranus, and Neptune are studied, and their spectra are

presented.

A64-14398

MARS NONSTOP ROUND-TRIP TRAJECTORIES.

Roger W. Luidens (NASA, Mission Analysis Branch, Flight Sys-

tems Section, Lewis Research Center, Cleveland, Ohio).

AIAA Journal. vol. 2, Feb. 1964, p. 368-370.

Analysis of the trajectories resulting from the following two

Mars trajectory modifications in order to achieve an Earth return:

(1) modification by gravity supplemented by y)ropulsion and (2) modi-

fication by gravity supplemented by aerodynamic forces. Three

kinds of nonstop round-trip trajectories in the years 1971 and 1980

are compared on the basis of mission time and the required propul-

sive velocity increment. The following conclusions are drawn from

the study of Mars round-trip trajectories using gravity, propulsive-

gravity, and atmospheric turns at Mars: (a) when compared with

gravity turns, the use of small amounts of propulsion near Mars

markedly expands the range of possible trip times and in some

cases reduces the required propulsive velocity increment; (b) the

use of an atmospheric turn at Mars can reduce the required propul-

sive velocity increment to a value approaching that for a one-way

transfer to Mars. depending on the feasible vehicle lift-drag ratios;

(c) in general, greater propulsive velocity increments are required

in 1980 than in 1971; and (d) the propulsive-gravity and the atmo-

spheric-turn trajectories appear to offer the potential of fast, light-

weight nonstop round trips to Mars.

A64-1444_

DIFFERENTIAL REFRACTION IN PLANETARY ATMOSPHERES

WITH LINEAR SCALE HEIGHT GRADIENTS.

Donald W. Goldsmith (Harvard College Observatory, Cambridge,

Mass. ).

icarus, vol. 2, Nov. 1963, p. 341-349. I0 refs.

Discussion of the theory of differential refraction in an iso-

thermal atmosphere, extended to the case of an atmosph_-re with a

linear gradient of scale height caused solely by temperature changes.

The atmospheric refraction with its approximations is presented.

Detailed results differing from the Euler-Lagrange differential

formulation for stellar occultation are obtained. Corrections to the

derived pressure and reduced thickness are also given, and

application to the occultation of o Arietis by Jupiter and of Regulus

by Venus are briefly discussed.

A64-14534
PLANETARY ENTRY SIIvIULATION BY MEANS OF COMBUSTION,

Richard D. Wood (CaLifornia Institute of Technology, fret Propul-

sion Laboratory, Pasadena, Calif. ) and R. Liaugrma_s (Illinois,

University, Urbana, ill ).

IN: AIAA AERODYNAI_IC TESTING CONFERENCE, WASHINGTON,

D.C. , MARCH 9, I0, 1964, PROCEEDINGS.

New York, American Institute of Aeronautics and Astronautics,

1964. p. 135-160. 55 refs.

Contract No. NAS 7-100.

Review of present-day knowledge of the atmospheres of Venus

and Mars, and discussion of the simulation of conditions by com-

bustion-heated hypervelocity wind tunnels for the purpose of studying

planetary entry. Using typical entry trajectories, expected flight

conditions and aerodynamic regimes are considered, and the flow

parameter requirements for ground simulation are estimated. The

regions of application of the methods developed are discussed.

DIFFUSE REFLECTION OF RADIATION BY A PLANETARY

ATMOSPHERE. I.

Sueo Ueno (Kyoto University, Faculty of Science, Kyoto, Japan).

IN: INTERNATIONAL SYMPOSIUM ON SPACE TECHNOLOGY

AND SCIENCE. TOKYO. JAPAN, AUGUST Z7-31, 196Z, 4th,

PROCEEDINGS.

Edited by Tamiya Nomura.

Tok_¢o. Japan and Rutland, Vt.. Japan Publications Trading Co. ,

1963, p. 451-458. 16 refs.

Exact treatment of the diffuse reflection problem of parallel

rays by a finite, plane-parallel, inhomogeneous, non-emitting,

and isotropically scattering atmosphere, whose bottom surface

reflects the radiation according to Lambert's law with a constant

albedo. Using the scattering and transmission functions given by

the author's probabilistic method, and following an idea of van de

Hulst for the planet problem, the angular distribution of emergent

radiation from the upper surface is rigorously obtained. It is noted

that, when the optical properties of the medium are constant

throughout the atmosphere, the result reduces to that provided by

van de Hulst and Sobolev, respectively. It is mentioned that. when

the albedo varies with the horizontal coordinate - i. e. , the reflect-

ing bottom surface is not horizontally uniform, the solution cannot

be reduced to the solution of the standard problem alone, because

the diffuse reflection and transmission problem by the two-dimen-

sional flat layer shouId be considered.

A6dI-1SI03

PHOTOMETRIC STUDY OF THE ATMOSPHER/C ACTIVITY ON

THE PLANET JUPITER AND PECULIAR ACTIVITY IN ITS EQUA-

TORIAL AREA.

J. H. Focas and C- J. Banos (Athens, Natlonal Observatory,

Athens, Greece).

Annales d' Astrophys*que, vol. Z7, ff•n.-Feb. 1964, p. 36-45.

6 refs.
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Descrlption of a program for studying the evolutxon of the activ-

ity in the atmosphere of Jupiter, and development of a photometric

methoe°for determining a coefficient of its intensity. Data covering

the variation of the intensity of the total activity on the planet _n the

period 195Z-1963 and the peculiar activity in the equatorial area in

the period 1957-1963 are given.

A64-15143

EXPERIMENTAL STUDY OF RADIATIVE TRANSPORT FROM HOT

GASES SIMULATING IN COMPOSITION THE ATMOSPHERES OF

MARS AND VENUS.

Carlton S. James (NASA, Hypersonic Free-Flight Branch, Flow

Fields and Stability Section, Ames Research Center, Moffett F_eld,

Calif. ).

(American Institute of Aeronautics and Astronautics, Conference on

Entry into Planetary' Atmospheres, Cambridge, Mass., Aul_. 26-28,

1963, Preprint 63-455. )

AIAA Journal, vol. 2, Mar. 1964, p. 470-475. Z0 refs.

A64-15346

ON A CRITERION GOVERNING THE MODE OF CLOUD FORMA-

TION IN PLANETARY ATMOSPHERES.

J. E. McDonald (Arizona, University, Institute of Atmospheric

Physics, Tucson, Ariz. ).

Journal of the Atmospheric Sciences, vol. Zl, Jan, 1964, p. 76-8Z.

7 refs.

Navy- suppor ted research.

Condensation in vertically moving planetary atmospheric gases

containing small quantities of any condensable vapor will occur in

updrafts only if the latent heat of the vapor is sufficiently large;

otherwise the condensation will require adiabatic compression and

will occur only in d0wndrafts, as first noted by Brunt. Several

methods are presented for viewing and deriving a quantitative cri-

terion for the intermediate case in which the vapor behaves in

neutral fashion in either ascending or descending currents. Put

in its most general form, relating the molar entropy of vaporiza-

tion S of the condensable vapor and the molar specific heat Cp

of the carrier gas, the null criterion requires S = Cp. The peculiar

nature of meteorological processes in a planetary atmosphere in

which latent heat considerations imply downdraft condensation is

examined in some detail, and some implications of the null conden-

sation criterion for studies of planetary atmospheres and their

evolution are discussed.

A64-15535

AN ANALYSIS OF THE SPECTRUM OF MARS.

Lewis D. Kaplan, Guido Mflnch, and Hyron Spinrad (Carnegie

Institution of Washington and California Institute of Technology,

Mount Wilson and Palornar Observatories; California Institute of

Technology, Jet Propulsion Laboratory, Pasadena, Calif. ).

Astrophysical Journal. vol. 139, Jan. i, 1964, p. 1-15. 27 refs.

On a high-dispersion spectrogram of Mars taken at Mount

Wilson rotational lines of HzO near )_8300 and CO z near _ 8700

have been detected. Recent laboratory measurements of line

strengths by D. Rank have been used to determine the amounts of

HzO and CO z in the atmosphere of Mars: 14 ± 7 /2-precipitate water

and 55 ± Z0 m atm CO2. From the absence of O z in the Martian

spectra, an upper limit of 70 cm atm for the O 2 content was set. By

suitably combining the CO 2 amount with observations by Kuiper and

Sinton of the strongly saturated bands in the Z-_ region, a surface

pressure of Z5 ± 15 mb has been derived. The implications of the

results on the composition of the Martian atmosphere are discussed

A64-15S73

REMARKS CONCERNING THE CHEMICAL COMPOSITION OF THE

ATMOSPHERE OF VENUS.

Hans E. Suess (California, University, San Diego, Calif. ).

Zeitschrift fiir Naturforschun_, vol. 19a, Jan. 1964, p. 84-87.

31 refs.

Grant No. NsG-3ZZ.

Survey of our present knowledge of the Venus atmosphere.

Examined are several models proposed for the strong microwave

emission of the Earth's twin planet, and for a corresponding struc-

ture of its atmosphere. It is shown that none of them, nor the re-

cent data on the temperature, pressure, and period of rotation of

Venus provide an answer as to whether the atmosphere of Venus is

oxidizing or reducing. Cosmochemical considerations also fail to

provide a conclusive answer. The atmosphere of Venus is seen to

be much more dense than that of the Earth. Some observations are

noted which indicate that the main constituent of this dense atmo-

sphere may be neon.

A64-1S584

PETROLOGY OF VENUS - FURTHER DEDUCTIONS.

Louis S. Walter (NASA, Goddard Space Flight Center, Theoretical

Dlv. , Greenbelt, Md. ).

Science, vol. 145, Mar. 15, 1964, p. I161. 7 refs.

Brief summary of recent investigations of Venuslan petrology.

The possible existence of pools of carbonate lava on the surface of

Venus is discussed, based on the physicochemlcal condition assumed

by Mueller. It is noted that the carbon dioxide pressure of the at-

mosphere of Venus may be controlled by one or more of several

decarbonation reactions. One of these is the formation of carbonate-

rich liquids. The pressure-temperature equilibrium conditions of

these reactions are in the range of those proposed for the Venusian

surface. Also considered is the existence of carbonate melts on

the surface.

A64-16842

RADIO ASTRONOMICAL INVESTIGATIONS AND MODERN CON-

CEPTS OF THE VENUS ATMOSPHERE [RADIOASTRONOMICHESKIE

ISSLEDOVANIIA i SOVREMENNYE PREDSTAVLENII.A OB AT-

MOSFERE VENERY].

A. D. Danilov.

Kosmicheskie Issledovaniia, vol. Z, Jan.-Feb. 1964, p. 121-135.

76 refs. In Russian.

Re-evaluation of the green-house and the ionospheric models

for the structure of the Venus atmosphere, on the basis of obser-

vational and theoretical data compiled during the last two and a

half years. A discussion of a number of controversial problems

points out the difficulties that arise in explaining the observed high

surface temperatures on the basis of the green-house model. It is

shown that Spinrad's data, which indicate a temperature increase

toward the lower atmospheres, cannot explain the existence of a high

temperature gradient, and contradict the existence of pressures of

the order of 50 to 100 atm necessary to create the green-house ef-

fect. On the other hand, the model of a semitransparent ionosphere

covering the entire disk of the planet can be correlated with radio

data and with the high brightness temperatures observed at wave-

lengths of l0 cm, requires, however, the concept of a porous iono-

sphere to correlate with the brightness--temperature spectrum in

the 0. 4 to 40 cm range. The absence of a dist*nct limb brightness

observed at wavelengths of 1.6 and 3.0Z cm cannot be considered

as an argument against a model based on a porous ionosphere, since

such a model would require a decrease in limb brightness of the

planet disk. The state-of-the-art is found to neither completely sup-

port nor disprove either model, nor to furnish a satisfactory ex-

planation of the nature of the high temperatures indicated by the

microwave radiation of Venus. Further extensive studies of the

possibilities of the two models are required.

A64-17024

THE IONOSPHERIC INTERPRETATION OF THE RESULTS OF

RADAR OBSERVATIONS OF VENUS. 11.

A. D. Danilov and S. P. latsenko (Academy of Sciences, Institute

of Applied Geophysics, Moscow. USSR).

(Geoma_netizm i Aeronomiia. vol. 3, no. 4, 1963, p. 594.)

Geomagnetism and Aeronomy, vol. 3, no. 4, 1963, p. 481-483.

5 refs. Translation.

Discussion of the interpretation of data on the natural radio

emission of Venus in the centimeter wavelength region from the

point of view of the hypothesis that Venus has an ionosphere, it is

shown that in the case of an optically dense ionosphere having cer-

tain window effects, the difficulties with respect to the explanation

of radar observation data can be eliminated, and a radiation spec-

trum can be obtained for Venus which coincides with experimental

observations. Comment is made that the explanations given are

based on assumptions, and further investigation is required to

confirm or refute them.

A64-17257

HABITABLE PLANETS FOR MAN.

Stephen H. Dole (RAND Corp., Human Engineering Group, Santa

Monica, Calif. ).
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New York, Blalsdel] Publishing Co., 1964. 160 p.

$5.75.

The conditions necessary for planets to support human life,

and the essential properties required of the stars that provide heat

and light to such planets are studied in detad. The environmental

needs of man are considered, including temperature, light, gravity,

atmospheric composition and pressure, and water. The natural

environments provided by other planets are considered, and hypo-

thetical planets that could exist in orbits around other stars are

dlscussed. The various classes of possible planets are analyzed,

and a class of planets is described that would provide human beings

with suitable environmental conditions. The probability of occur-

rence of habitable planets is analy_Ically considered, in an appendix,

data on the Z5 principal bodies of the solar system of mass greater

than 1023 gm are tabulated. A bibliography and subject index are

also included. The book was prepared as part of the continuing

program of research undertaken by the RAND Corporation for the

U.S. Air Force.

A64.-17350

ADVANCES IN ASTRONOMY AND ASTROPHYSICS. VOLUME Z.

Edited by Zdenek Kopal (Manchester, University, Dept. of Astrono-

my, Manchester, England).

New York, Academic Press, 1963. 314 p.

$11.50.

Studies dealing with recent theoretical and experimental inves-

tigations in astronomy and astrophysics are collected. The papers

include: the twilight zone of Venus; eclipse phenomena; and the

stray bodies in the solar system, emphasizing the survival of come-

tary nuclei and the asteroids. The papers are individually abstract-

ed and indexed In this issue.

A64-173S1

THE TWILIGHT ZONE OF VENUS.

J. B. Edson (NASA, Washington, D.C.).

IN: ADVANCES IN ASTRONOMY AND ASTROPHYSICS. VOLUME

Z.

Edited by Zdenek Kopal.

New York, Academic Press, 1963, p. I-4Z. 47 refs.

Review Of observational and theoretical ex_inataons of the

twilight zone of Venus. Included in the review are presentations

and/or analyses of: (1) the results ol observations of the twilight

extensions of the Venus cusps; (Z) color in the twilight cusp ex-

tensions; (5) an interpretation of the brightness distribution along

the cusp extension; (4) horizontal refraction across the twilight zone

at solar transit; (5) t_vilight phenomena and the general circulation

ol the Venus atmosphere; (6) the relation of the Venus UV clouds to

the twilight phenomena; and (7) the discrepancy between the observed

and theoretical times of dichotomy. It is noted that observations of

the twilight cusp extensions are partlcularly propitious durimg infe-

rior,conjunction, because such work requires no large or elaborate

instruments.

A64-17618

MARTIAN .AIRGLOW.

Edward C. Y. inn (NASA, Ames Research Center, Moffett Field,

Cahf. ).

Journal of the Atmospheric Sciences, vol. 21, Mar. 1964, p. 220, Z21.

7 refs.

Discussion of the problem of whether an observable airglow

from other planets, such as Mars and Venus, could be expected

to occur, taking our present knowledge of the composition of these

planetary atmospheres as a basis. An airglow mechanism that may

be expected to take place on Mars or Venus is proposed, and its

implications are discussed for the Martian atmosphere.

A64-17829

HYPERSONIC FLOW FIELD AROUND A HEMISPHERE IN A

CO2-Nz-A GAS MIXTUR]E.

Jerold H. Klaimon (Boeing Co., Aero-Space Div., Flight Technology

Dept., Seattle, Wash. ).

A/AA Journal, vol. Z, May 1964, p. 955, 954. 7 refs.

Presentation of sample solutions of the subsonic-transonlc flow

region around a hem:spherlcal cap movlng at hypersonlc speeds

through atmospheres conslst_ng of carbon dloxlde, nltrogen, and

argon. These data are preliminary results of a systematic effort

to develop equilibrlum solutions for blunted axially syrnmetrlc or

two-dimensional bodies at supersonic speeds in any arbitrarily

specified mixture of CO2-Nz-A. The assumed atmosphere contains

0.5COg-0, Z5Nz-0. ZSA, which is considered representative of those

atmospheres now being considered for Mars. Constant temperature,

pressure, and radlatlon intensity lines are mapped in the shock

layer for a typical case; shock-shape and surface-pressure distribu-

tion correlations are presented, and shock standoff distance is corn-

Dared with available hypersonic approximations.

A64-17876

STUDY OF THE VENUS ATMOSPHERE. I [ISSLEDOVANIE

ATMOSFERY VENERY. 1].

V. V. Sobolev (Leningradskii Gosudarstvennyi Universitet,

Leningrad, USSR).

Astronomicheskii Zhurnal, vol. 41. Jan.-Feb. 1964, p. 97-I03.

10 refs. In Russian.

Derivation of expressions describing the relationship between

the magnitude of the planet Venus and the phase angle. On the basis

of a comparison of the theory with the results of observations, the

indicatrix of light scattering is determined, together with the ratio

_f scattering coefficient tO the absorl_ion coefficient.

A64-17915

ON EXOSPHERIC DRAG AS THE CAUSE OF THE SUPPOSED

SECULAR ACCELERATIONS OF PHOBOS.

G. F. Schilling (RAND Corp. , Santa _vlonica, Calif. ).

Journal of Geophysical Research, vol. 69, May I, 1964, p. 18ZS-18Zg.

18 refs.

Contract No. AF 49(638)-700.

A recent theory by 5hklovskil explained the supposed orbital

accelerations of Phobos by suggesting that it is an artlficlal satel-

lite of Mars. Reasonable assumptions about the physical state of

the equatorial exosphere of Mars, however, lead to values of at-

nnospheric density that could exert observable drag effects on

Phobos without Its being a hollow sphere. It is further shown that

a required correlation may exist between solar activity and reported

values of the accelerations over a period of some 60 years. As

long as reliable observational evidence remains scarce, the actual

existence of orbital accelerations remains in doubt. Yet, because

of the potential importance of the phenomenon to the study of plane-

tary exospheres, future observations and analyses are stated to be

em/_hatic ally necessary.

A64-182S8

BACTERIA UNDER SIMULATED MARTIAN CONDITIONS.

Richard S. Young (NASA, Ames Research Center, Biochemical

Evolution Branch, Moffett Field, Calif. ).

Space World, vol. A-Z, Nov.-Dec. 1963, p. 36-39.

Discussion of a new technique for the simulation of known

parameters of the Martian environment, along with possible biolog-

ical implications. The response of bacteria to such simulation is

demonstrated in terms of survival and growth, showing that certain

bacteria will not only survive, but grow during simulated Martian

freeze-thaw cycling if water is present. How water could be present

on Mars although mot detectable with current technology is demon-

strated, and plans for future experimentation are discussed.

A64-18733

WATER VAPOR IN THE ATMOSPHERE OF VENUS.

Murk Bottema, William Plummer, and John Strong (Johns Hopkins

University, Laboratory of Astrophysics and Physical Meteorology,

Baltimore, Md. ).

Astroph).sical Journal, vo]. 139, Apr. l, 1964, p. 10Zl, 10ZZ.

USA1=- support ed research.

Determination o1 the amount of water vapor present above the

reflective cloud layer on the planet Venus, using an automatic

daytime telescope of 30-crn aperture carried by balloon to Z6. 5 km.

From 120 records it was determined that the modulation produced

by the water absorption, when the line groups were scanned, was

(10.5 ±0.5) percent. By calabration, this modulation is the same

as that produced by 9.8 × 10-3gm/cm g of water vapor at atmospheric

pressure. Possible influence of water vapor :n the Earth's atmo-

sphere above the balloon was assessed. The influence of the Doppler

shift on the recorded data was also determined.

A64-18766

UNITED STATES SPACE SCIENCE PROGRAM.

COSPAR. IMeetin_, 7th, and International Space Science S_rn_osium,

5th, Florence, Italy, May 8-20, 1964, Paper. 353 p.
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A64-18768

A condensed compilation of reports is presented, covering the

period from the time of the last report through 1963 and, in some

cases, into the first months of 1964. Thirteen sections cover

astronomy; solar physics; energetic particles and fields; iono-

spheric physics; planetary atmospheres and meteorology; plane-

tology; exobiology; the effect of the space environment on man and

other terrestrial organisms; celestial mechanics, trajectory

studies, geodesy, and gravity; laboratory astrophysics and other

supporting studies; communications satellites; international ac-

tivities; and NASA tracking and data acquisition system, new

developments. Five appendices provide: (i) A summary of launch-

ings for 1963 including rockets, satellites and balloons, (Z_, select

lists of sources of support for work reports in text, (3) IGY rock-

et and satellite report series, (4) journals in which US space

science research reports are normally pubhshed, and (5) bibli-

ography,

A64-18768

SPACE RESEARCH IN THE UNITED STATES, 1963,

Richard W. Porter (National Academy of Sciences, National Re-

search Council, Washington, D.C. ).

COSPA_, Meeting, 7th, and International Space Science Symposium,

5th, Florence, Italy, May 8-20, 1964, Paper. 15 p,

Summary descr.otion oI the space research activities conducted

in the U.S. during 1963, covering such areas as: X-rays and gam-

ma rays, interaction of the solar wind with the Earth's magnetic

field, structure of the upper atmosphere and ionosphere, cloud

photographs from satellites, new data on the Martian atmosphere,

biogenesis experiments in the laboratory, manned spaceflight, im-

proved data on the Earth's gravitational field, and communication

satellites. In addition, reference is made to cooperative rocket

and satellite projects of various kinds and to U.S. participation in

IQSY, and other COSpAR-sponsored programs.

A64.18801

ON CREATION OF ARTIFICIAL CONDITIONS OF MARS FOR

MICROBIOLOGICAL INVESTIGATIONS.

A. I. Zhukova and I. I. Kondratiev (Academy of Sciences, Moscow,

USSR).

COSPAR_ Meeting, 7th, and International Space Science Symposium,

5th, Florence, Italy, May 8-Z0, 1964, Paper. 9 p.

Approach to the solution of problems regarding the character

of life on Mars, by simulating Martian conditions by means of data

obtained from astrophysics. Experiments are described in which

pure cultures of fungi and bacteria have been used, as listed in a

table. Short-time exposure has enabled conclusions on the viability

of ZZ strains of microorganisms under chamber conditions when the

insolation source is switched on. It is concluded that: (I) spores

of mold fungi are more stable than spores of bacterial cells, and

(2) not all tested forms of microorganisms are capable of retaining

viability under conditions imitated in the installation.

A64-18826

THE NATIONAL COMMITTEE FOR SPACE RESEARCH OF THE

ISRAEL ACADEMY OF SCIENCES AND HUMANITIES REPORT ON

SPACE ACTIVITIES 1963-64.

COSPAR, Meeting, 7th, and International Space Science Symposium,

5th, Florence, Italy, May 8-20, 1964, Paper_. ii p.

Review, in the form of an annual report, of space research

activities which have been conducted and scheduled by various

organizations in Israel for the period of 1963-1964. Individual pro-

grams of each of the organizations are outlined, covering such areas

as planetary atmospheres, spectroscopy, plasma physics, selective

surfaces, stability of the atmosphere of Venus, solar research, cell

biology, and aerodynamics.

A64-19089

SPECTRU/vl OF SHOCK-HEATED GASES SIMULATING THE VENUS

ATMOSPHERE.

A. R. Fairbairn (Avco Corp. , Avco-Everett Research Laboratory,

Everett, Mass. ).

(American Institute of Aeronautics and Astronautics, ConJ[erence on

Physics of Entr)" into Planetary Atmospheres, Cambridge, Mass.,

Aug. Z6-Z8, 1963, Paper 63-454. )

AIAA Journal, vol. Z, June 1964, p, 1004-1007. 19 refs.

Contracts No. NASw-748; No. NAS 9-858.

A64-1919S

THE HISTORY OF OXYGENIC CONCENTRATION IN THE EARTH'S

ATMOSPHERE.

L. V. Berkner and L. C. Marshall (Southwest Center /or Advanced

Studies, Dallas, Tex. ).

Faraday Society, General Discussion on Chemical Reactions in the

Atmosphere , Edinburgh, Scotland, Apr. 2, 3, 1964, paper 3429.

22 p. 64 refs.

Discussion of a subject which is stated to be classifiable under

the general heading of Paleo-atmospheres or Fossil Atmospheres,

comprising a critical quantitative study of the history of planetary

atmospheres. Attention is directed only tothe history of the growth

of oxygen in the atmosphere of the planet Earth. Only the principal

methods and conclusions of a more extended study from which a

preliminary model has been formulated are outlined. A model is

presented which is stated to suggest that the Cambrian was not

preceded by a long period of evolution of advanced organisms which

have not been preserved in the fossil record. It is noted that the

analysis of oxygen balance during the several eras also poses the

problem of the present stability of the oxygenic level.

A64-19823

THE ATMOSPHERE OF MERCURY.

Nikolai A. Kozyrev ( Pulkovo Observatory, Pulkovo, USSR).

Sky and Telescope, vol. Z7, June 1964, p. 339-341.

Discussion of spectrographic studies of Mercury made with a

fast prism spectrograph and a 50-in. reflecting telescope, Spec-

trograms of Mercury's immediate vicinity were obtained at various

position angles and distances from the planet's limb. They showed

no traces of emission lines or bands, thus eliminating the possibil-

ity of an appreciable extended atmosphere. Howevt,*-. a con_parison

of the Fraunhofer lines in the spectra of Mercury al_d the Sun does

indicate the existence of atomic hydrogen on that planet. Other

theoretical and experimental evidence supporting the possibihty that

there is hydrogen in Mercury's atmosphere is discussed.

A64-19892

DEVELOPMENTS IN ENTRY VEHICLE TECHNOLOGY.

Alvin Seiff (NASA, Ames Research Center, Vehicle Environment

Div., Moffett Field, Cahf. ).

American institute of Aeronautics and Astronautics, Annual Meeting4 ,

ist, Washington, D.C._ June 29-July 2, 1964, Paper 04-5ltd. IZ p.

18 refs.

Members, $0.50; nonmembers, $I.00.

Discussion of entry-vehicle problems related to Mars entry of

an unmanned probe and Earth entry well above the escape speed,

and summary of some recent laboratory research _indxngs related

to high-speed entry problems. It is stated that design for steep

entry into some of the proposed Mars atmospheres appears to be

unfeasible because of the extremely low m/CDA required for soft

landing. Hence, missions to search for life on Mars and to make

physical measurements of the Martian surface cannot be confidently

undertaken until the questions about the atmosphere are resolved.

For entry into planetary atmospheres at speeds much greater than

40,000 fps, use of entry vehicles with all surfaces swept back rela-

tive to the stream (such as cones) is indicated to prevent radiative

heat transfer from becoming castastrophically large. Items selected

from recent research are related to cone radiative heating at high

speeds, combustion of ablation shields, ablation products radiation,

injected gas interaction with the external flow, and atmospheric gas

radiation of nitrogen, carbon-dioxide mixtures.

A64-19913

THE FEASIBILITY OF SPACECRAFT DECELERATION BY A.ERO-

DYNAM/C BRAKING AT THE PLANET MARS.

Gerald M. Hanle7 and Frank J. Lyon (North American Aviation,

Inc., Space and Information Systems Div., Flight Sciences Dept.,

Downey, Calif. ).

American Institute of Aeronautics and Astronautics, Annual Meeting,

Ist, Washington, D.C., June 29-July 2, 1954, Paper 64-479. 16 p.

16 refs.

Members, $0.50; nonmembers, $I.00.

Determination of the feasibility of decelerating a spacecraft by

aerodynamic braking to establish an orbit about the planet Mars.
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A64-22783

The effect of vehicle shape on heat-protection weight at a nominal

entry velocity of 27,600 fps, and the effect of initial entry velocity

on heat shielding of a selected configuration for entry velocities

between Z7,600 and 39,000 fps are studied. It is stated that, because

of the wide spread in current estimates of the constituents and den-

slty of the Martian atmosphere, their effect on the maximum heat-

protection weight and entry corridor depth is presented. The study

results are sald to indlcate that gas radiation is a major source of

gasdynamic heating during atmospheric braking, even for entry at

27,600 fps. Consequently, blunt shapes, such as the Apollo con-

figuration, have higher heat-protection weight requirements than

finer shapes such as the M-2 and high L/D delta wing shapes. As

a consequence of these initial study results, a modified conical

vehicle having a half-cone angle of 18 ° and an (L/D)ma x = 1.16 was

studied to determine the effect of initial entry velocity on vehicle

heat-protection weight. The indications suggested by the results

of this analysis are provided.

A64-19932

AERODYNAMIC BRAKING TRAJECTORIES FOR PLANETARY

ORBIT ATTAINMENT.

Thomas W. Finch (Douglas Aircraft Co. , Inc. , Missile and Space

Systems Div. , Santa Monica, Calif. ).

American institute of Aeronautics and Astronautics, a.nnual Meeting,

1st, Washington, D.C., June Z9-July 2. 1964, Paper 64-478. 7 p.

Members, $0.50: nonmembers. $1.00.

Exanl_nation of the problems associated with aerodynanAc

braking into a Martian orbit from the standpoint of vehicle and

trajectory capability. Mars entry corridors for lifting vehicles

are pre_ented. Trajectories are developed which minimize the

propulslve orbit injectaon velocity increment. The magnitude of

the propulsive veioclty increment is examined for these trajecto-

ries as a functlon of orbit altitude, vehicle lift/drag ratio, and

lift parameter, and entry velocity and peak load factor. It is

stated that, slnce the minimurc_ propulsive velocity trajectories

are found to be impractical due to extreme sensitivity and lack

of control capability, a class of trajectories is proposed which

minimizes these difficulties. These alternate trajectories are

found to require larger propulsive velocities for orbit injection.

Propulsive velocity Increments are again examined as functions

of orbit altitude, vehicle lift/drag ratio and lift parameter, and

entry velocity and peak load factor. It is noted that, since the

alternate trajectories provide orbital plane rotation capability,

the magnitude of the orbital plane rotation possible through aero-

dynamic maneuvering is examined as a function of the vehicle

lift/drag ratio.

A64-20138

A SIMPLE ENTRY SYSTEM EXPERIMENT FOR MARTIAN AT-

MOSPHERIC MEASUREMENTS.

F. G. Beuf (General Electric Co. , Re-entry Systems Dept. ,

Martian Entry Experiment Study, Philadelphia, Pa. ).

American Institute of Aeronautics and Astronautics, Annual Meeting,

1st, Washington, D.C., June zg-July Z, 1964, Paper 64-Z92. 15 p.

10 refs.

Members, $0. 50; nonmembers, $1.00.

Description of a simple, light, sterilizable entry-vehicle ex-

periment designed to gather information when launched into the

Martian atmosphere from a fly-by bus. The low-ballistic-coefficient,

minimum-weight vehicle will telemeter vehicle acceleration, base

pressure, and atmospheric constituent measurements. The vehicle

design employs a spherical entry configuration, the symmetrical

aerodynamics of which permit the use of a simple, low-data-rate

communications system for the transmission of vehicle motion

data. The telemetered data will be sufficient to obtain a good es-

timate of the atmospheric pressure at the Martian surface, the

scale height, the atmospheric composition, and an altitude-density

profile.

A64-21019

A NEW AMMONIA BAND IN THE JOVIAN SPECTRUM.

Tobias Owen (Arizona, University, Lunar and Planetary Laboratory,

Tucson, Ariz. ), E. H. Richardson (Dominion Astrophysical Obser-

vatory, Ottawa, Canada), and Hyron Spinrad (California Institute of

Technology, Jet Propulsion Laboratory, Div. of the Space Sciences,

Pasadena, Calif. ).

Astrophysical Journal, vol. t39, May 15, 1964, p. 1374-1377.

Contract No. Nonr G-000f0-6Z.

Investigation of high-dispersion spectrogram_ ol Jupiter taken

at the Victoria and McDonald Observatories which show many weak

planetary lines near the telluric A-band at _ 7600. These absorp-

tion lines are identified as a new band of ammonia observed in the

laboratory with a multiple-path absorption tube.

A64-21021

RESOLVING POWER OF THE 100-1NCH COUDE SPECTROGRAPH

IN THE INFRARED.

Roger Griffin (Cambridge, University, University Observatories,

Cambridge, England).

Astrophysical Journal, vol. 139, May 15, 1964, p. 1387, 1388.

Discussion and criticism of the procedure used by Kaplan,

M_nch, and Spinard in their investigation of the atmosphere of

Mars. The above mentioned authors claimed to have achieved an

mstrument resolving power in excess of I05. The likelihood of this

value is disputed and reasons for the criticism are given. Using

the published results, the resolving power is estimated at 41,000.

A64-22306

ANOMALY LN THE BEHAVIOR OF THE NH 3 BAND IN THE SPEC -

TRUM OF THE PLANET JUPITER [SUk U?.*¢; 2_NOMA.LIE DU COM-

PORTEMENT DES BANDES DE NH 3 DANS LE S_'_--"_E DE LA

PLANETE JUPITER]. _-_---_ _ -_

Charles Fehrenbach and Pierre Guerin.

Academie des Sciences {Paris), Comptes Rendus, vol. Z58, no. 5,

Feb. 3, 1964, p. 1403-1405. 5 refs. In French.

R erneasurement of the inclinations of ammonia line s (6450 A ) from

Jupiter and radiation from the Sun on a plate where terrestrial oxy-

gen and water vapor lines are parallel to the slit image. The ratio

of the two slants is found to be 0.49Z at 0.01, in close agreement

with the theoretically predicted 0. 500. Thus, the values obtained by

Spinrad (0. Z3 and 0.34 in 1934 and 1961, respectively) are not con-

firmed, and further research is urged.

Ab4-22734

EQUILIBRIUM ELECTRON DENSITY ON MARS.

Edward D. Shane (Avco Corp. , Research and Advanced Develop-

ment Div. , Wilmington, Mass. ).

A/AA Journal, vol. 2, Aug. 1964, p. 1497-1499. 6 refs.

Presentation of thermochemical equilibrium values of electron

concentration as a function of temperature and density correspond-

ing to five models of the Martian atmosphere. The models consist

of different percentages of carbon dioxide, argon, and nitrogen. It

is shown that at a given temperature and density the electron con-

centration on Mars will be less than that on Earth and that this is

most evident at low temperatures and high densities.

A64-22783

EFFECT OF ARGON ADDITION ON SHOCK-LAYER RADIANCE

OF CO2-N 2 GAS MIXTURES.

g. Wolf and T. Horton (California Institute of Technology, Jet

Propulsion Laboratory, Pasadena, Calif. ).

AIAA 3ournal, vol. Z, Aug. 1964, p. 147Z-1474. i0 refs.

Determination of the equilibrium radiative heat transfer to blunt

entry bodies for unmanned planetary missions. It is felt that the

possibility of relatively large amounts of argon in the Mars atmo-

sphere requires a reappraisal of the equilibrlum radiative heat

transfer. A thermochemistry and real-gas normal shock computer

program, used previously to give solutions to the equilibrium gas

radiance of a COz-N Z mixture, has been extended to cases of high

argon content. The program used existing emissivity data to com-

pute the radiance. The effect of the argon addition to the COz-N 2

mixture on the radiance is graphically displayed, and the application

0f this result to space-vehxcle design is outlined.
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A64-22997

A64-22997

ATMOSPHERIC RADIATION. VOLUME 1- THEORETICAL

BASIS.

R. M. Goody (Harvard University, Blue Hill Meteorological

Observatory, Cambridge, Mass. ).

Oxford, Clarendon Press, 1964. 436 p.

$8.

Quantitative treatment of the fundamental processes involved

when electromagnetic energy from the Sun comes in contact with

a planetary atmosphere. Not being limited to terrestrial

meteorology, the theories advanced are seen to be applicable to

studies of Mars and Venus and to have some relevance to studies

of the outer planets. The theory of radiative transfer is presented

along with the corresponding nun_erical and approximate methods.

Rotational, vibrational, and electronic bands are discussed in the

theory of gaseous abs0rption, and the problems encountered in

measuring the widths, and shapes of spectral lines in the infrared

and microwave regions are examined. Band models presented

include those attributed to Elsasser, Schnaidt, and Curtis. Com-

putations of fluxes and heating rates are illustrated using, among

others, the Mflgge-M_ller, Eew, and Yamamoto charts. The

appendix includes tables of the refractive index of air for various

wavelengths and temperatures, model atmospheres, the Planck

function, the optical properties of liquid water and ice, and tables

representing the physical state of the quiet and disturbed Sun.

A64-23030

STABILITY OF HYDROGEN COMPOUNDS ON VENUS.

Robert F. Mueller (Chicago, University, Dept. of the Geophysical

Sciences, Chicago, Iii.).

Nature, vol. Z03, Aug. 8, 1964, p. 625, 626. 1Z refs.

Discussion of the possibility of evaluating the stabilities of

many hydrogen compounds on Venus. The compounds examined

are methane, the higher polymers of the paraffin series, and the

various hydrocarbon series. It is stated that the benzene series

of hydrocarbons is somewhat more stable than the paraffin series

for corresponding polymers under standard conditions. However,

the lowest benzene polymer is G6H6, and this will be far less abun-

dant than methane. It is noted that it seems unlikely that any signifi-

cant quantities of hydrocarbons could occur on the surface or in the

lower atmosphere, and this seems also to preclude their occurrence

in the higher atmospheric levels.

A64.23658

SCATTERING OF LIGHT IN A SPHERICAL ATMOSPHERE. I1

[RASSEIANIE SVETA V SFERICHESKOI ATMOSFERE. II].

I. N. Minin and V. V. Sobolev,

Kosmicheskie Issledovaniia, vol. 1, Sept.-Oct. 1963, p. ZZ7-234.

In Russian.

Discussion of the scattering of light in a planetary atmosphere

with constant absorptiorl factor. An analytical solution of the basic

equation defining the quantity J (a Bessel function describing the

mean intensity of the diffusive radiation in a given region of the

atmosphere) is obtained, taking into account the reflection of light

from the surface of the planet. Formulas are derived for the in-

tensity of the outgoing radiation. The solution obtained is applied

to the luminescence o5 a homogeneous sphere. The expression for

the intensity of the radiation emitted by the homogeneous sphere

is analyzed in some detail. This analysis leads to asymptotic for-

mulas for large values of the optical radius of the sphere.

A64-23742

A DETECTOR FOR THE ARGON ABUNDANCE IN THE MARTIT_

ATMOSPHERE.

F. B. Harrison and W. Bernstein (Space Technology Laboratories,

Inc. , Redondo Beach, Calif. ).

Planetary and Space Science, vol. IZ, July 1964, p. 726, 7Z7.

5 refs.

Description of a simple instrument of low weight and small

power consm_ption, suitable for inclusion in a "first generation"

instrument package placed in the Mars atmosphere, for the deter-

naination of argon abundance, provided the total atmospheric den-

sity is independemtly measured. The instrument is a cylindrical

ionization charnber 5-cm long and 10-cm in diam., which is open to

the atn_osphere; the ionization produced by a low-energy X-ray

source is measured. The walls of the chamber are made of

Z-material, such as beryllium or aquadag-coated magnesium to

reduce the contribution of electrons generated by X-rays interactions

with the walls to a negligible amount. It is stated that, since the

mass absorption coefficient for 4- to 10-key/4-rays for argon is much

greater than for the low-Z gases, the ionization current will depend

sensitively on the argon concentration. On the other hand, the ab-

sorption coefficients for the high-Z gases such as Xe and Kr are

not much greater than that for argon; thus, trace amounts of these

gases will not distort significantly the argon determination. The

currents calculated for a 30-Mc Fe 55 source for various total at-

mospheric densities and argon concentrations are shown.

A64-24547

1NTENSE 584-_. LIGHT FROM A SIMPLE CONTINUOUS HELIUM

PLASMA.

C. A. Jensen and W. F. Libby (California s University, Dept. of

Chemistry and Institute of Geophysics, Los Angeles, Calif. ).

Physical Review, Znd Series, vol. 135, Aug. 31, 1964, p. AIZ47-

AIZ52. Zl refs.

Grant No. AF AFOSR Z45-64.

Description of a simple helium source for the production of

continuous cold plasmas and intense line spectra. The device acts

as an intense source of ionizing ultraviolet radiation and can be

used to study the chemical effect of the solar ionizing ultraviolet

on planetary atmospheres and surfaces. The intensity of the

radiation is measured by simple photocells. 1016 584-_ photons

per second are emitted by a 30-watt source. The mechanism is

via the electron-ion recombination from 1660°K plasma with a

density of about 1013 ions/cm 3.

A64-24638

THE STRUCTURE AND COMPOSITION OF JUPITER AND SATURN.

P. J. E. Peebles (Princeton University, Palmer Physical Labora-

tory, Princeton, N. J. ).

Astrophysical Journal, vol. 140, July i, 1964, p. 328-347. 28 refs.

NSF Grant No. GP-579.

Analysis, using a computer, of model-planet calculations for

Jupiter and Saturn. The general model used consists of a high-

density core, surrounded by a uniform mixture of helium and

hydrogen. The mass of the core necessary to yield the correct

total mass, and the first t%vo nonzero gravitational multipole

moments, are calculated for various helium abundances. Different

assumptions about the depth of the atmosphere below the cloud layer

are examined. The results of the model planet calculations are

compared with observations of Jupiter and Saturn. Implications of

the results, particularly the very high hydrogen abundance found

for Jupiter, for theories of planetary origin, and for cosmology,

are considered.

A64._. 24640

INTENSITY ME-_UREMENTS ON SPECTRA OF GASES OF

PLANETARY INTEREST - HZ, HzO, AND CO 2.

D. R.- Rank, U. Pink, J. V. Foltz, and T. A. Wiggins (Pennsylvania

State University, Physics Dept., University Park, Pc.).

Astrophysical Journal, vol. 140, July I, 1964, p. 366-373. 9 refs.

NSF-suppo rted research.

Study, using a multiple-reflection absorption tube of the

"white" type, of the spectra of H2, HzO vapor, and COg, to furnish

a calibration for astronomically obtained data. Data are presented

on the relative intensities of the H Z quadrupole bands, lines in the

HzO vapor band at 8200 A, the 51/3 band of CO Z (head wavelength

8690 A), and Nz-broadened CO 2 lines.

A64-24800

EVIDENCE FOR ASYMMETRY OF JUPITER' S VAN ALLEN BELT.

J. A. Roberts and M. M. Kornesaroff (Commonwealth Scientific

and Industrial Research Organization, Div. of Radiophysics,

Sydney, Australia).

Nature, vol. 203, Aug. ZZ, 1964, p. 827-830. 17 refs.

Discussion of features which suggest that the belt is not sym-

metrically disposed about the planet. The results of investigations
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are mentioned in which the beaming of radiation, which manifests

itself as a variation of the total intensity as the planet rotates, is

considered. An attempt is made to relate observed beaming to the

distribution of the pitch angle of the e.lectrons in the belt. In addition,

evidence for asymmetry is provided by the variation of the direction

of polarization with longitude. It is assumed that the asymmetry

reflects some permanent departure of the magnetic field from a

centered dipole configuration.

A64-24809

RECENT SPACE PROBE AND EARTH-BASED STUDIES OF MARS

AND VENUS.

P. Thaddeus (NASA, Goddard Space Flight Center, C-oddard Institute

for Space Studies, New York, N.Y.).

IBritish Interplanetary Society, Symposium on Meteorology from

Space, London, England, Sept. 19, 1963. }

British interplanetary Society, Journal, vol. 19, May-June 1964,

p. 419-428; Discussion, p. 4Z8. Zl refs.

Review of information obtained. Knowledge of the Venusian

atmosphere as of 1961 is reviewed. The results of measurements

made up to that time are presentec_ and several models are proposed

to account for the observations. Among those mentioned are the

greenhouse, ionosphere, and aeolosphere models. The experiments

designed for the Mariner Z (196Z A/pha l_ho I) spacecraft are

considered. The launch vehicle and the spacecraft are discussed

along with the problems that arose before the flight. A description

of the flight and steps taken to obtain the desired distance of approach

are given. Satellite observations as well as Earth-based ones are

considered. The Martian atmosphere is discussed, along with pl&ns

to send a Mariner Space vehicle for further studies.

A64-24942

THE ATM(_P_R_ OF MARS, VENUS _AqD JUPITER.

S. I. Rasool and R. Jastrow (NASA, Goddard Space Flight Center,

Goddard institute for Space Studies, New York, N. Y. ).

IN: LIFE SCIENCES AND SPACE RESEARCH H; INTERNATIONAL

SPACE SCIENCE SYMPOSIUM, 4TH, WARSAW, POLAND, JUNE

3-1Z, 1963.

Sponsored by the Committee on Space Research (COSPAR).

Edited by M. Florkin and A. Dollfus.

Arnsterdam, North-Holland Publishing Co. ; New York, Lnterscience

Publishers, 1964, p. 3-Z4. 40 refs.

Review of the general properties of the atmospheres of Mars,

Venus, and Jupiter. The most recent observational results are

said to indicate that the surface pressure on Mars could be as low

as Z0 rob, and that the amount of CO z may have a mixing ratio as

high as Z5% by volume. For Venus, the Mariner Z (1962 Alpha

R/_o I) resu/ts suggest that the surface temperature may actually be

of the order of 600°K. Also there are indications that the surface

pressure on Venus could be _ I00 arm, with the atmosphere mainly

composed of N z. in the case of Jupiter, recent theoretical investiga

tions of the atmosphere below the clouds suggest that there may be

regions in the atmosphere of very high density and pressure, hut at

relatively low temperature, creating conditions possibly favorable

to the occurrence of complex organic reactions.

A64-24947

INTERACTION OF COSMIC AND SOLAR FLARE RADIATIONS

WITH THE MARTIAN ATMOSPHERE AND THEIR BIOLOGICAL

IMPLICATIONS.

Y. Yagoda (USAF, Office of Aerospace Research, Cambridge

Research Laboratories, Hanscom Field, Bedford, Mass.).

IN: LIFE SCIENCES AND SPACE RESEARCH II; INTERNATIONAL

SPACE SCIENCE SYMPOSIUM, 4TH, WARSAW, POLAND, JUNE

3-1Z, 1963.

Sponsored by the Committee on Space Research (COSPA/_).

Edited by M. Florkin and A. Dollfus.

(COSPAR, international Space Science S)rrnposiurn, 4th, Warsaw,

Poland, June 3-1Z, 1963, Papert)

Amsterdam, North-Holland Publishing Co. ; New York, interscience

Publishers, I%4, p. 101-104.

[For abstract see Accession no. A63-19734 18-Z8]

A64-24951

THE DESIGN OF M_TI_dq BIOLOGICAL EXPERIMENTS.

N. H. Horowitz (California Institute of Technology, Pasadena,

Ca/if. ).

IN: LIFE SCIENCES AND SPACE RESEARCH If; INTERNATIONAL

SPACE SCIENCE SYMPOSIUM, 4TH, WARSAW, POLAND, JUNE

3-1Z, 1963.

Sponsored by the Committee on Space Research (COSPAR).

Edited by M. Florldn and A. Dollfus.

(COSPAR, International Space Science S_Tnposium, 4th, Warsaw,

Poland, June 3-1Z, 1963, Paper. )

Arnsterdarn, North-Holland Publishing Co. ; New York, Interscience

Publishers, 1%4, p. 133-138. 14 refs.

[For abstract see Accession no. A63-189Z4 17-16]

A64-24961

ON THE PROBLEM OF DETECTION OF WATER IN THE ATMO-

SPHERE OF VENUS.

A. E. Salornonovich (Academy of Sciences, Physical Institute,

Moscow, USSR).

IN: LIFE SCIENCES AND SPACE RE_qEARCH II; INTERNATIONAL

SPACE SCIENCE SYMPOSIUM, 4TH, WARSAW, POLAND, JUNE

3-12, 1963.

Sponsored by the Committee on Space Research (COSPAR).

Edited by M. Florkin and A. mollfus.

Amsterdam, North-H_lland Publishing Co. ; New York, interscience

Publishers, 1964, p. Z00-Zl0. Z4 refs.

Consideration of the possibility of the existence of water vapor

in the Venus atmosphere, from data obtained on the spectrum of

radio emission of an illuminated side of Venus. It is shown that the

observed dependence of Venus brightness tgmperature averaged

over the disk in the mrn-wavehand cannot be accounted for by

partial absorption of the emission of the planet's surface only in

carbon dioxide of its atmosphere. It is stated that a water cloud

layer with the mean temperature of about g35°K, which contributes

to additional absorption, cannot explain with sufficient accuracy the

entire spectrum observed in the range 0.4-10 cm. A better agree-

ment can be obtained if one takes the temperature of a cloud layer

equal to 3S0°E which, however, leads to an increase of pressure

at a level of this layer up to about I atmosphere. It is noted that the

detection of spectral lines of absorption and small quantities of

water vapor, as well as vapors of other compounds, which probably

form a cloud layer, require the use of precision methods of spectral

radio astronomy.

A64-24962

ON THE IONOSPHERIC MODEL OF VENUS.

A. D. Kuzmin (Academy of Sciences, Physical Institute, ]%4oscow,

USSR).

IN: LIFE SCIENCES AND SPACE RESEARCH II; INTERNATIONAL

SPACE SCIENCE SYMPOSIUM, 4TH, WARSAW, POLAND, JUNE

3-1Z, 1963.

Sponsored by the Committee on Space Research (COSPAR).

Edited by M. Florkln and A. Dollfus.

Amsterdam, North-Holland Publishing Co. ; New York, interscience

Publishers, 1%4, p. Zll-ZZl. Z6 refs.

Discussion _f the model of Venus with a hgle or semitransparent

ionized layer responsible for the increased radio emission of the

planet in the cm and dm wavelength ranges. The generalized param-

eters of the layer, and the surface of the planet are determined at

which the calculated radio emission spectrum corresponds to ex-

perimental data. With the use of data from radar measurements,

the electron temperature T e is calculated in the layer, together

with the temperature T s and the dielectric constant of the material

of the surface, depending on the area of the holes and the optical

thickness _f semitransparent layers. It is shown that relatively

low (about 400°E) temperatures of the surface are not necessary for

the ionospheric model. At great_ , the observed spectrum of radio

emission of Venus can be obtained at temperatures of the surface

cornrnensurable with and even higher than the electron temperature

in the layer. It is noted that, for a numerical estimate of Te, Ts,

and _ , radar measurements of the reflective properties of Venus

at wavelengths shorter than 1 crn are necessary.
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RECENT OBSERVATIONS OF THE INFRARED SPECTRA OF MARS

AND VENUS IN CONNECTION WITH THE SPACE INVESTIGATIONS

PROBLEM.

V. I. Moroz (Mosccw State University, State Astronomical Institute,

Moscow, USSR).

IN: LIFE SCIENgES AND SPACE RESEARCH II; INTERNATIONAL

SPACE SCIENCE SYMPOSIUM, 4TH, WARSAW, POLAND, JUNE

3-12, 1963.

Sponsored by the Committee on Space Research (COSPAR).

Edited by M. Florkin and A. Dollfus.

Amsterdam, North-Holland Publishing Co. ; New York, Interscience

Publishers, 1964, p. 230-237. 12 refs.

Discussion of the CO absorption band at 2.35 I/ (equivalent

laboratory absorption approximately 4 cm) and of several unidenti-

fied absorption features which were found in the IR spectruln of

Venus during observations made in 1963. A theoretical model of

the Venusian atmosphere in the region of the CO 2 photo-dissociation

was calculated. It is stated that the observed CO absorption is in

rough accordance with that model. Venusian albedo decreases by a

factor of 20 from 2.5 to 2. 9 _t. The absorption observed at _k > 3

seems to create the significant greenhouse effect, which heats the

planetary surface. The constituent which produced this absorption

is still unidentified (not H20), but the existence of this strong IR

absorption is established with certainty. New CO 2 bands were also

found; the "ice" origin of polar caps and the presence of Sinton's

'"oands of life, " were confirmed on the basis of the IR spectral

investigation of Mars. It is noted that the observed equivalent

widths of Martian CO 2 bands are narrower than those published

earlier by Kuiper. Two bands (3.53 and 3.56 _) were detected,

instead of the single Sintonts 3.56-// band.

A64-24965

OBSERVATIONAL STUDY OF THE GENERAL CIRCULATION OF

MARTIAN ATMOSPHERE - CLOUD OBSERVATIONS DURING THE

1963 OPPOSITION.

S. Miyamoto (Kyoto University, Kwasan Observatory. Kyoto,

Japan).

IN: LIFE SCIENCES AND SPACE RESEARCH II; INTERNATIONAL

SPACE SCIENCE SYMPOSIUM, 4TH, WARSAW, POLAND, JUNE

3-12, 1963.

Sponsored by the Commlttee on Space Research (CObPAR).

Edited by M. Florkin and A. Dollfus.

Amsterdam, North-Holland Publishing Co. ; New York, Interscience

Publishers, 1964, p. 238-245.

Interpretation of observational data on the regime of general

circulation of the Martian atmosphere. It is stated that the season

on Mars at the time of the 1963 opposition was from Spring to

Summer of the Martian Northern Hemisphere. Both for the surface

markings and for cloud distributions, the progress of the seasons

was quite regular. It is noted that, aside from the regular progress

of meteorological phenomena, this opposition was characterized by

an atmospheric disturbance of global scale, which was first dis-

covered on the evening of Jan. 29, 1963. The white cloud mass

hanging over Noachis sudderdy burst into the Northern Hemisphere

across the equator, and since then the disturbance propagated

throughout the globe. It is stated that it is now clear that the

regime of general circulation of the Martian atmosphere is quite

different from that of the Earth. By construction of the radiation

budget, it is predicted that the zonal winds are the easterlies in the

solstice season of the Summer Hemisphere. According to Mintz,

the circulation regime of the Martian atmosphere is symmetric,

except in the Winter Hemisphere. The observational data seem to

favor the symmetric regime, rather than the wave regime of the

Earth.

A64-24967

POLARIMETRIC INVESTIGATIONS OF MARS AT THE MAIN

ASTRONOMICAL OBSERVATORY OF THE UKRAINIAN ACADEMY

OF SCIENCES.

A. V. Morozhenko.

IN: LIFE SCIENCES AND SPACE RESEARCH II; INTERNATIONAL

SPACE SCIENCE SYMPOSIUM, 4TH, WARSAW, POLAND, JUNE

3-12, 1963.

Sponsored by the Committee on Space Research (COSPAR).

Edited by M. Florkin and A. Dollfus.

Amsterdam, North-Holland Publishing Co. ; New York, Interscience

Publishers, 1964, p. 251-254.

Presentation of results of a polarimetric investigation, during

the 1962-1963 opposition of Mars, of the relationship between

polarization and phase angle for the entire disk, as well as for some

parts of it in 8 spectral intervals (350-600 ml/). The results are as

follows: (1) for the phase angle 39 ° the spectral polarization curve

is: 355 m#-9.10%, 390 m#-4.80%, 420 m_Z-3.10%, 450m#-2.70%,

475 m_Z-2.40%, 510 m//~2.00%, 560 m#-1.60%, 600 m_-1.40%; (2)

during two months, a considerable variation of the degree of

polarization was observed while the phase ;ngle remained almost

unchanged (37.40-39.20°). Two groups (eac,t including two periods

of observations) with different polarizatLm n,_y be distinguished.

The ratio of upward polarization of the second group to the first is:

355 m_-l. 01, 390 mkt-l.14 , 420 m/l-l. 32, 450 m_l-l. 31, 475 ml/-l. 37 ,

510 m_-l. 50, 560 m_t-l. 71, 600 m_l-2. 32. It is noted that the possible

explanation of this phenomenon is the variation of dust in the

Martian atmosphere.

A64-25013

SPACE RESEARCH IV; INTERNATIONAL SPACE SCIENCE SYM-

POSIUM, 4TH, WARSAW, POLAND, JUNE 4-10, 1963, PROCEED-

INGS.

Organized by the Committee on Space Research (COSPA/_) and the

Polish Academy of Sciences.

Edited by P. Muller (Service d I Aeronomie et de Physique

Cosmique, Observatoire de Meudon, Meudon, Seine-et-Oise,

France).

Amsterdam, North-Holland Publishing Co. ; New York, Interscience

Publishers, 1964. 997 p.

$37.
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OBSERVATION AND INTERPRETATION OF RESONANCE

SCATTERING OF LYMAN rw AND OI (1300) IN THE UPPER AT-

MOSPHERE. T. M. Donahue (Pittsburgh, University, Pittsburgh,

Pa. ) and W. G. Fastie (Johns Hopkins University, Baltimore, Md.),

p. 304-324. 28 refs. [See A64-25034 21-12]

MASS-SPECTROMETER MEASUREM_ENTS OF HELIUM,

NITROGEN AND ,_d_GON DISTRIBUTION IN THE EARTH'S AT-

MOSI_-IERE ABOVE 130 KM. A. /%.. Pokhunkov, p. 325-332.

13 refs. [See A64-25035 Zl-lZ]

INTERPRETATION OF METEOROLOGICAL SATELLITE

RADIATION DATA. K. I. Kondratev, p. 333-354. 20 refs.

[See A64-25036 21-21]

PART IH - IONOSPHERE.

THE IONOSPHERIC CONDITIONS. M. Nicolet and W. Swider,

Jr. (Centre National de Recherches de l'Espaee, Brussels,

Belgium), p. 357.

AN INTERPRETATION OF A ROCKET MEASUREMENT OF

ELECTRON DENSITY IN THE LOWER IONOSPHERE. A. C. Aikin,

J. A. Kane (NASA, Goddard Space Flight Center, Md. ), and

J. Troim (Norwemian Space Research Corrunqittee, Kjeller, Norway),

p. 358-36Z. 7 refs. [See A64-25037 21-12]

ELECTRON DENSITIES IN THE D-REGION DEDUCED FROM

ROCKET MEASUREMENTS. J. E. Hall (Department of Scientific

and Industrial Research, Slough, Bucks., England), p. 363.

ELECTRON DENSITIES AND ELECTRIC FIELDS IN THE

AURORA. A. Kavadas and D. W. Johnson (Saskatchewan,

University, Saskatoon, Canada), p. 365-370. [See A64-25038 21-15]

ROCKET INVESTIGATION OF THE ELECTRICAL STRUCTURE

A64-25013 .

OF THE LOWER IONOSPHERE. R. C. Sagalyn and M. Smiddy

(USAF, Bedford, Mass. ), p. 371-387. 31 refs. [See

A64-25039 21-12]

SOME THEORETICAL CONSIDERATIONS CONCERNING

RADIO-FREQUENCY n%4PEDANCE PROBES. T. R. Kaiser

(Sheffield, University, Sheffield, England), p. 588.

FORMATION OF AN ELECTRON DEPLETED REGION IN THE

IONOSPHERE BY CHEMICAL RELEASES. D. Golomb, N. W.

Rosenberg (USAF, Bedford, Mass. ), J. W. Wright (National

Bureau of Standards, Boulder, Colo. }, and R. A. Barnes (Stanford

Research institute, Menlo Park, Calif. ), p. 389-398. 16 refs.

[See A64-Z5040 21-12]

A STUDY OF IONOSPHERIC IRREGULARITIES IN THE

AURORAL ZONE USING SATELLITE TRANSMISSIONS AT

54 MC/S. Ludwik Liszka (Kiruna Geophysical Observatory,

Kiruna, Sweden), p. 399-406. 6 refs. [See A64-25041 21-12]

SOME RESULTS OF RADIO OBSERVATION OF COURIER IB.

Yoshiaki Nakata and Reiko Nemugaki (Ministry of Post and Tele-

communication, Tokyo, Japan), p. 407-412. [See A64-25042 21-08]

INSTRUMENTATION OF THE IONOSPHERIC SOUNDER CON-

TAINED IN THE SATELLITE 1962 BETA ALPHA (ALOUETTE).

A, R. Molozzi (Defence Research Board, Ottawa, Canada},

p. 413-436. 9 refs. [See A64-25043 21-15]

IONOSPHERIC RESULTS FROM THE TOPSIDE SOUNDER

SATELLITE ALOUETTE. G. L. Nelms (Defence Research Board,

Ottawa, Canada}, p. 437-448. i0 refs. [See A64-25044 21-IZ]

THE STRUCTURE OF THE UPPER IONOSPHERE AS OB-

SERVED BY THE TOPSIDE SOUNDER SATELLITE. J. W. King,

P. A. Smith, H. Helm, D. Eccles, and G. F. Fooks (Department

of Scientific and Industrial Research, Slough, Bucks. , England),

p. 449-451.

ROCKET EXPERIMENTS AIMED AT DETECTION OF AN

ELECTRIC FIELD IN THE IONOSPHERE. G. L. Gdalevich

(Academy of Sciences, Moscow, USSR), p. 452, 453.

SOME IONOSPHERIC MEASUREMENTS WITH SATELLITE-

BORNE ION TRAPS. G. W. Sharp, W. B. Hanson. and D. D.

McKibbin (Lockheed Aircraft Corp. , Sunnyvale, Calif. ), p. 454-470.

5 refs. (See A64-25045 21-12]

IONOSF"rIERIC RESULTS USING LANGMUIR PROBES IN THE

"ARIEL I" SATELLITE. P. J. Bowen, R. L. F. Boyd, C. L.

Henderson, W. J..Raitt. and A. P. Willmore (London, University,

London, England), p. 471, 472.

CHANGES OF THE DISTRIBUTION OF CHARGED PARTICLE

DENSITY WITH HEIGHT AND OF THE IONIC COMPOSITION OF

THE OUTER IONOSPHERE SINCE THE SOLAR ACTIVITY MAXI-

MUM ACCORDING TO DATA COLLECTED BY ION TRAPS ON THE

COSMOS 2 SATELLITE. K. I. Gringauz, B. N. Gorozhankin,

N. M. Shutte, and G. L. Gdalevich (Akademiia Nauk SSSR, Moscow,

USSR}, p. 473-479. 15 refs. [See A64-Z5046 21-12]

ELECTRON DENSITY DISTRIBUTION IN THE TOPSIDE

IONOSPHERE AT MEDIUM AND HIGH MAGNETIC LATITUDES

AND DURING MAGNETIC DISTURBANCES. P. Rothwell

(Birmingham, University, Birmingham, England), p. 480-487.

8 refs. [See A64-25047 ZI-12]

SCIENTIFIC USES OF "TRAILER-SATELLITES. " K. Rawer

(Ionosph_reninstitut, Breisach arn Rhein, West Germany),

p. 488-490. [See A64-25048 21-32]

DETERMINATION OF THE TOTAl, ELECTRON CONCENTRA-

TION OF THE IONOSPHERE WITH THE AID OF ARTIFICIAL

SATELLITES [SUR LA DETERMINATION DU CONTENU TOTAL

D' ELECTRONS DE L' IONOSPHERE A L' AIDE DES SATELLITES

ARTIFICIELS]. E. Vassy (Paris, Universite', Paris, France),

p. 491-497. 8 refs. LSee A64-25049 21-12]

IONOSPHERIC ELECTRON CONTENT AND ITS VARIATIONS

FROM FARADAY FADING OF SATELLITE RADIO TRANSMISSIONS.

Y. V. Somayajulu, Tuhi Ram Tyagi, and V. P. Bhatnagar

(National Physical Laboratory of India, New Delhi, India),

p. 498-507. 17 refs. [See A64-25050 Zl-12]

PLASMA TEMPERATURES AND RECOMBINATION PARAI_E-

TERS IN THE OUTER IONOSPHERE. K. H. Schrnelovski

(Observatorium fur Ionosph_renforschung, Kuhlungsborn, East

Germany), p. 508-515. 14 refs. (See A64-25051 ZI-12]

IONIZING RADIATION AND HEATING OF THE UPPER AT-

MOSPHERE. V. I. Lasarev, p. 516-524. 2Z refs, [See

A64-25052 21-29]

ON THE INTERPRETATION OF THE SEASONAL VARIATIONS

OF ELECTRON DENSITY -IN THE F 2 REGION OF THE IONOSPHERE.
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A64-25013

G. S. Ivanov-Kholodni, p. 525-533. 22 refs. [See A64-25053 21-1Z]

ALFVEN WAVES IN A DIPOLE MAGNETIC FIELD. Ryszard

Gajewski (Polish Academy of Sciences, Warsaw, Poland), p. 534-541

[See A64-25054 Zl-lg]

RESULTS OF A RADIOASTRONOMICAL INVESTIGATION OF

HETEROGENEOUS STRUCTURE OF THE IONOSPHERE. Ju. L.

Kokurin, p. 542-55Z. 15 refs. [See A64-25055 gl-Ig]

ON THE MECHANISM OF FORMATION OF A REGION OF

HIGHER ATOMIC DENSITY WITH ATOMS OF METEORIC ORIGIN

AT I00-ii0 K_k4. V. N. Lebedinets, p. 553-560. I0 refs. [See

A64-25056 ZI-05]

PART IV - MAGNETOSPHERE.

INVESTIGATIONS OF THE UPPER ATMOSPHERE USING THE

ARTIFICIAL EARTH SATELLITES COSMOS 3 AND COSMOS 5.

lu. I. Galperin and V. I. Krassovski (Academy of Sciences, Moscow

USSR), p. 563-571. [See A64-25057 Zl-lg]

INVESTIGATIONS OF THE UPPER ATMOSPHERE USING THE

ARTIFICIAL EARTH SATELLITES COSMOS 3 AND COSMOS 5.

V. I. Krassovski, lu. I. Oalperin, N. V. Jorjio, T. M. Mularchik,

and A. D. Boliunova (Academy of Sciences, Moscow, USSR),

p. 572-581. 8 refs. [See A64-25058 Zl-Ig]

INVESTIGATIONS OF THE UPPER ATMOSPHERE USING THE

ARTIFICIAL EARTH SATELLITES COSMOS 3 AND COSMOS 5.

V. V. Temny (Academy of Sciences, Moscow, USSR), p. 582-587.

6 refs. [See A64-25059 ZI-12]

RECENT OBSERVATIONS OF ELECTRON INTENSITIES IN THE

EARTHtS OUTER MAGNETOSPHERE AND BEYOND. L.A. Frank,

J. W. Freeman, Jr., and J. A. Van Allen (Iowa, State University,

Iowa City, Iowa), p. 588-605. ZZ refs. [See A64-Z5060 gl-12]

HIGH LATITUDE PARTICLE FLUX MEASUREMENTS FROM

THE SATELLITE 1962 BETA ALPHA (ALOUETTE). I. B.

McDiarmid, J. R. Burrows, D. C. Rose, and Margaret D. Wilson

(National Research Council, Ottawa, Canada), p. 606-620. 5 refs.

[See A64-25061 21-12]

MEASUREMENTS MADE IN THE EARTHJS MAGNETO-

SPHERE BY MEANS OF CHARGED PARTICLE TRAPS ABOARD

THE MARS i PROBE. K. I. Gringauz, V. V. Bezrukikh, L. S.

Musatov, R. E. Rybchinski, and S. M. Sheronova (Akadelniia

Nauk SSSR, Moscow, USSR), p. 621-626. 9 refs. [See

A64-25062 21-12]

SOME NOTES ON THE OUTERMOST BELT OF CHARGED

pARTICLES. K. I. Gringauz (Akademiia Nauk SSSR, Moscow,

USSR), p. 627-629. 8 refs. [See A64-25063 21-1Z]

THE RADIAL DISTRIBUTION OF MAGNETICALLY TRAPPED

PARTICLES. G. C. Reid (National Bureau of Standards, Boulder,

Colo. ), p. 630.

ANALYSIS OF ATMOSPHERIC LOSS RATES FOR GEOMAG-

NETICALLY TRAPPED ELECTRONS. M. Walt, G. E. Crane

(Lockheed Aircraft Corp. , Palo Alto, Calif. ), and W. M. MacDonald

(Lockheed Aircraft Corp. , Palo Alto, Calif. ; Maryland, University,

College Park, Md. ), p. 631-640. IZ refs. [See A64-g5064 ZI-Z8]

ON THE ENERGY SPECTRUM OF PROTONS TRAPPED IN

THE EARTH'S INNER VAN ALLEN ZONE. C. E. Mcllwain and

G. Pizzella (California, University, San Diego, California),

p. 641.

OBSERVATIONS ON TRAPPED PROTONS IN EMULSIONS

RECOVERED FROM SATELLITE ORBITS. R. Filz, H. Yagoda

(USAF, Bedford, Mass. ), and E. Holeman (Emmanuel College,

Boston, Mass. ), p. 642-645. [See A64-25065 gl-lg]

MEASUREMENTS ON TRAPPED PARTICLES INJECTED BY

NUCLEAR DETONATIONS. L. Katz, D. Smart (USAF, Bedford,

Mass. ), F. R. Paolini, R. Giacconi, and R. J. Talbot, Jr.

(American Science and Engineering, Inc. , Cambridge, Mass. ),

p. 646-664. 8 refs. [See A64-Z5066 gl-12]

SOME NEW RESULTS OF SOUNDING OF THE EXOSPHERE.

S. Manczarskl (Polska Akademia Nauk, Warsaw, Poland),

p. 665-672. Zl refs. [See A64-Z5067 gl-08]

EFFECTS OF TRAPPED PARTICLES IN LOWER IONOSPHERE

AT MEDIUM LATITUDES. R. Knuth and E. A. Lauter

(Observatorium f_r Ionosph_renforschung, E(_hlungsborn, East

Germany), p. 673-680. 8 refs. [See A64-25068 gl-lg]

WHAT DETERMINES THE LIFETIME OF TRAPPED PROTONS?

S. F. Singer (U. S. Weather Bureau, Washington, D.C. ), p. 681-689.

16 refs. [See A64-25069 21-28]

MOTION OF CHARGED pARTICLES IN A MAGNETIC FIELD

WITH THE CONSIDERATION OF DISSIPATIVE DISTURBANCES.

V. M. Vakhnin, G. A. Skuridin, and I. N. Shvachunov (Akademiia

Nauk SSSR. Moscow, USSR), p. 690-700. 6 refs. [See

A64-25070 21-28]

PART V - SOLAR RADIATION.

NEW PHOTOGRAPHIC SPECTRA OF TME SUN IN THE EX-

TREME ULTRAVIOLET. R. Tousey, J. D. Purcell, W. E. Austin,

D. L. Garrett, and K. G. Widing (U. S. Naval Research Laboratory,

Washington, D. C. ), p. 703-718. Z6 refs. [See A64-25071 21-05]

THE SOLAR SPECTRUM FROM 50 _ TO 400 _. W.M. Neupert,

W. E. Behring, and J. C. Lindsay (NASA, Goddard Space Flight

Center, Md. ), p. 719-729. 5 refs. [See A64-g50?Z 21-28]

EMISSION OF EXTREME ULTRAVIOLET RADIATION FROM

SOLAR CENTERS OF ACTIVITY. W. M. Neupert (NASA, Goddard

Space Flight Center, Md. ), p. 730-740. 13 refs. [See

A64-Z5073 21-28]

VARIABILITY OF THE SOLAR X-RAY SPECTRUM BELOW

15 _. J. L. Culhane, A. P. Willmore (London, University, London,

England), K. A. Pounds, and P. W. Sanford (Leicester, University,

Leicester, England), p. 741-758. 37 refs. [See A64-25074 21-28]

SPECTRUM OF SOLAR X-RAY EMISSION FROM 2-20 KEV

DURING SUBFLARE ACTIVITY. T. A. Chubb, H. Friedman,

and R. W. Kreplin (U. S. Naval Research Laboratory, Washington,

D. C. ), p. 759-767. I0 refs. [See A64-Z5075 21-28]

SPECTRAL ANOMALIES ASSOCIATED WITH THE EXTRA-

ORDINARY X-RAY EMISSION RECORDED BY THE SR-I SATEL-

LITE ON AUGUST 7, 1960. Zden_k Svestka (Czechoslovak

Academy of Sciences, Prague, Czechoslovakia), p. 768-770.

[See A64-25076 21-Z8]

SOLAR X-RAYS - SLOW VARIATIONS AND TRANSIENT

EVENTS. W. A. White (NASA, Goddard Space Flight Center,

Md. ), p. 771-779. i0 refs. [See A64-25077 ZI-28]

GEOPHYSICAL CHARACTERISTICS OF THE PROTON

FLARES. A. C. Dvorjashin, p. 780-784. 15 refs. [See

A64-Z5078 gi-28]

THE DLMENSIONS OF X-RAY SOURCES OVER THE SOLAR

DISK. R. L. Blake, T. A. Chubb, H. Friedman, and A. E.

Unzicker (U. S. Naval Research Laboratory, Washington, D.C. ),

p. 785.

PART VI - INTERPLANETARY MEDIUM.

ON THE FORCE-FREE MAGNETIC FIELD IN THE ACTIVE

REGIONS OF THE SOLAR CHROMOSPHERE. B. A. lospha,

E. I. Mogilevski, and W. N. Obridko (Academy of Sciences,

Moscow, USSR), p. 789-796. 6 refs. [See A64-25079 21-05]

VELOCITY DISTRIBUTIONS OF THE INTERPLANETARY

PLASMA DETECTED BY EXPLORER i0. F. Scherb (Massachusetts

Institute of Technology, Cambridge, Mass. ), p. 797-818. [See

A64-ZS080 Zl-05]

THE DISTRIBUTION OF INTERPLANETARY HYDROGEN.

T. N. L. Patterson, F. S. Johnson, and W. B. Hanson (Southwest

Center for Advanced Studies, Dallas, Tex. ), p. 819.

THE DISTRIBUTION OF INTERPLANETARY PARTICLES.

T. R. Kaiser (Sheffield, University, Sheffield, England),

p. 821-827. 17 refs. [See A64-25081 ZI-05]

ON THE INTERPLANETARY GAS EXTERIOR TO THE ORBIT

OF EARTH. J. C. Brandt (Kitt Peak National Observatory, Tucson,

Ariz. ), p. 828-833. 27 refs. [See A64-25082 Zl-05]

ON THE INTERACTION OF THE SOLAR CORPUSCULAR

STREAM WITH THE EARTH'S MAGNETOSPHERE. E. I. Mogilevski

(Academy of Sciences, Moscow, USSR), p. 854-840. 19 refs.

[See A64-Z5083 gl-i2]

INTERACTION OF SOLAR PLASMA STREAMS WITH THE

OUTER GEOMAGNETIC FIELD. Tatsuzo Obayashi (Kyoto Univer-

sity, Kyoto, Japan), p. 841-851. 26 refs. [See A64-Z5084 ZI-IZ]

THE ROLE OF RADIO ASTRONOMY IN SPACE RESEARCH.

S. Gorgolewski (Nicholas Copernicus University, Toru6, Poland),

p. 85Z-857. [See A64-Z5085 21-05]

REVIEW OF METEOROID ENVIRONMENT BASED ON RESULTS

FROM EXPLORER XlII AND EXPLORER XVI SATELLITES.

Charles T. D'Aiutolo (NASA, Washington, D.C. ), p. 858-874.

22 refs. [See A64-ZS086 ZI-05]

SOME ASPECTS OF THE DISTRIBUTION OF METEORIC

FLUX ABOUT AN ATTRACTIVE CENTER. R. D. Shelton,

H. E. Stern, and D. P. Hale (NASA, Marshall Space Flight Center,

Ala. ), p. 875-907. [See A64-25087 ZI-05]

STRUCTURE OF THE EARTH'S RADIATION BELTS AT AN
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ALTITUDE OF 320 KILOMETRES. S. N. Vernov, I. A. Savenko,

P. I. Shavrin, and L. W. Tverskaia (Moscow State University,

Moscow, USSR), p. 908-913. [See A64-Z5088 ZI-Z8]

THE EFFECT OF THE EARTH'S ATMOSPHERE ON THE

MOTION OF NiETEORIC PARTICLES. L. A. Katasev, p. 914-9Z0.

[See A64-Z5089 gl-05]

PRELI_k41NARY RESULTS OF A STUDY OF _/IETEORIC MAT-

TER ALONG THE TRAJECTORY OF TIIE MARS 1 PROBE FLIGHT.

T. N. Nazarova (Academy of Sciences, Moscow, USSR), p. 9ZI-9Z4.

[See A64-25090 ZI-05]

THE EARTH AS NATURAL SPACE PROBE FOR THE STUDY

OF SOLAR CORPUSCULAR RADIATION. lW[. S. Bobrov (Academy

of Sciences, Moscow, USSR), p. 9Z5-931. 7 refs. [See

A64-Z5091 Zl-Z8]

PART VII - PLANETS AND GALACTIC RADIATION.

COSMIC RADIO INTENSITIES AT I.ZZ5 AND Z.0 MC MEASURED

UP TO AN ALTITUDE OF 1700 KM. D. Welsh, F. T. Haddock,

and H. F. Schulte (l_ichigan, University, Ann Arbor, Micl_. ),

p. 935-959. 27 refs. [See A64-25092 21-05]

• GALACTIC X-RAY EMISSION DUE TO SUPRATHERNIAL

PARTICLES. Satio Hayakawa a_d lhdasaru l_atsuoka (Nagoya

University, Nagoya, Japan), p. 960-965. 9 refs. [See

A64-ZS093 Zl-Za]

X-RAY ASTRONOMY. S. Bowyer, E. T. Byram, T. A. Chubb,

H. Friedman, and E. O. Hulbert (U.S. Naval Research Laboratory,

Washington, D.C. ), p. 966.

ON THE ABSENCE OF THE NEBULAR GLOW AROUND ALPHA-

VIRGINIS IN THE FAR ULTRAVIOLET (IZZ5-1350 _). E. T. Byram,

T. A. Chubb, and H. Friedman (U.S. Naval Research Laboratory,

Washington, D.C. ), p. 967, 968. [See A64-Z5094 ZI-za]

PART VII/ - HIGH ENERGY PARTICLES.

THE ENERGY SPECTRUM OF THE HEAVY PRIMARY COS/VlIC

RAYS. A. C. Durney, H. Elliot, R. J. Hynds, and J. J. Quenhy

(London, University, Imperial College of Science and Technology,

London, England), p. 971.

SPECTRUM OF HEAVY NUCLEI IN THE PR/IMARY COSMIC

RADIATION.

M. A. Pomerantz, S. P. muggal (Franklin Institute, Swarthrnore,

Pa. ), and L. Witten (]Vlartin Marietta Corp. , Baltimore, Md. ),

p. 97Z-988. 18 refs. [See A64-Z5095 ZI-za]

NUCLEAR REACTIONS IN OUTER SPACE. J. A. Surkov

(Academy of Sciences, Moscow, USSR), p. 989-994. 17 refs.

[See A64-ZS096 ZI-Zg]

AUTHOR INDEX, p. 995-997.

A64.-25205

RADIO EMISSION FROM JUPITER.

James W. Warwick (Colorado, University, Dept. of Astrophysics

and Atmospheric Physics; High Altitude Observatory, Boulder,

Colo. ).

IN: ANNUAL REVIEW OF ASTRONOMY AND ASTROPHYSICS.

VOLUME Z.

Edited by Leo Goldberg, Armin J. Deutsch. and David Layzert

Palo Alto, Annual Reviews, Inc. , 1964, p. I-ZZ. 69 refs.

Review of work since 1961 concerning the origin and nature of

Jupiter's nonthermal emission. Longitude histograms of the

decarnetric emission at ZZ. 2 Mc are presented. The morphology

of the decimetric emission is discussed. Questions of the supply

of energy and the acceleration ol electrons in Jupiterls magneto-

sphere are covered. A summary is given of the observed proper-

ties of Jupiter's nontherrnal radio emission.

A64-25623

atmosphere. Radio observations at frequencies from 750 Mc to

75 Gc are reviewed. The atmospheric models considered are: (i)

a COz-N z atmosphere with several values of surface pressure and

temperature lapse rates, (Z) an atmosphere of dust in which parti-

cles of different sizes have various microwave properties, and (5)

a cloud model with various loss mechanisms in the cloud. The

same planetary surface is assumed for each model, and the effects

of polarization on the surface emissivity are included. It is found

that to match approximately the observed radio spectra with most

models requires extreme conditions on Venus, such as surface

pressures of more than i00 atmospheres, or dust densities of at

least i0 gm/m z composed of large particles at the surface.

A64-25331

EXPERIMENTAL HEAT-TRANSFER STUDIES OF HYPERVELOC-

ITY FLIGHT IN PLANETARY ATMOSPHERES.

J. S. Gruszczynski and W. R. Warren, Jr. (General Electric Co.,

Missile and Space Div. , Space Sciences Laboratory, Valley Forge,

Pa. ).

A/AA Journal, vol. Z, Sept. 1964, p. 154Z-1549. 8 refs.

Jet Propu/sion Laboratory Contract No. 950Z97.

Resu/ts of an experimental study of blunt-body heat-transfer

problems during entry into planetary atmospheres. Equilibrium

gas radiance and convective heat-transfer rates were measured in

several COz-N Z gas mixtures over a simu/ated flight velocity range

of 30, 000-45,000 ft/sec (approximately). An electrically driven

shock tube was used to provide the simulated hypervelocity flight

conditions. An unresolved problem concerning the apparent

_nfluence of gage surface material on measured convective heat-

transfer rates is identified and discussed. The properties and per-

f0rmance of a total radiation cavity gage, used to obtain the gas

radiance data, are described. It is shown that species concentra-

tions in a COz-N Z mixture have only a el-nell effect on convective

heating rates. A similar conclusion for gas radiance is inferred

at flight velocities above 3Z, 000 ft/sec. The experimental results

are compared with appropriate theoretical predictions and other

experimental data and are used to predict stagnation-point radiative

and convective heating for Venus entry trajectories.

A64.-25500

AN UPPER LIMIT TO A RAYLEIGH SCATTERING ATMOSPHERE

ON MARS.

Steven Musman (Princeton University, Observatory, Princeton,

N.J.).

Plane_ary and Space Science, vol. It, Aug. 1964, p. 799, 800.

ii refs.

Report of the use of Bellman's computations of the amount of

light scattered from the top of a plane parallel layer of Rayleigh

scatterers to construct models of spherical planets with completely

absorbing surfaces and Rayleigh-scattering atmospheres. The model

with optical depth of 0. 058 is said to match Mars' dimensionless

reflectivity ofp(_(Zl °) = 0.03Z. This value of the optical depth is

said to represent a rather high upper limit to the optical thickness

of the atmosphere at 3300A. The Martian surface pressure for a

nitrogen atmosphere is computed to he Z7 rob.which is thought to be

consistent with the Z5 ± 15-mb pressure obtained by Kaplan, M_nch,

and Spinrad. The effects of non-Rayleigh scatterers are discussed

and Dol]fus' use of the polarization properties of Rayleigh scattering

are commented on.

A64-25264

RADIO OBSERVATIONS OF VENUS AND THE INTERPRETATIONS.

A. H. Barrett and D. H. Staelin (Massachusetts Institute of Tech-

nology, Research Laboratory of Electronics, Cambridge, Mass. ).

Space Science Reviews, vol. 3. July 1964, p. 109-135. 61 refs.

Contract DA-36-039-A/vIC-03Z00(E); Grants No. NsG Z50-6Z;

No. NsG 419.

Comparison of radio observations of Venus with theoretical

microwave spectra computed for various models of the Venusian

A64..25623

_NVESTIGATION OF THE VENUSI./_ ATMOSPHERE. I.

V. V. Sobolev (Leningradskii Gosudarstvermyi Universitet, Lenin-

grad, USSR).

(Astronomicheskii Zhurnal, vol. 41, Jan.-Feb. 1964, p. 97-105. )

Soviet Astronomy, vol. 8, July-Aug. 1964, p. 71-75. l0 refs.

Translation.

[For abstract see Accession no. A64-17876 IZ-05]
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RADIO WAVES FROM JUPITER.

K. L. Franklin.

Scientific American, vol. 211, July 1964, p. 35-4Z.

General review of knowledge of Jupiter, with description of the

radio phenomena identified in i955, and examination of theories to

account for their origin. It has been determined that there are

at least four points of origin of the waves, probably associated

with what is presumed as the solid part of the planet, since they now

rotate with a period of about 9 hr 55 rain, but were not actually gen-

erated in their present locations. A circular polarization of the

Jovian radio waves has been observed, which implies the existence

of a special circumstance either in the source mechanism itself,

or along the path traveled by the waves. L_w-megacycle emissions

have also been observed, and have been used as an index for esti-

mating the temperature of the planet, assuming it to radiate like a

black body. Because of apparent very high temperatures observed,

speculation is made that their source is in belts of charged particles

around Jupiter, analogous to the Van Allen belts, and the existence

of such belts has been confirmed. The long-wave radiation is also

considered to be connected in some way with the belts, and .may be

affected by an eccentric arrangement of JupiterPs magnetic field.

A64_25904

NONTHERMAL RADIATION FROM JUPITER IN THE DECAMETER

WAVELENGTH RANGE.

A. G. Smith, T. D. CarT, and N. F. Six {Florida, University,

Dept. of Physics and Astronomy, Gainesville, Fla. ; Chile,

University, Maipu Radioastronomical Observatory, Santiago, Chile).

IN: ENGINEERING ASPECTS OF MAGNETOHYDRODYNAI'AICS,

SYMPOSIUM, 3RD, ROCHESTER, N.Y., MAR. 28, 29, 1962,

PROCEEDINGS.

Symposium sponsored by the American Institute of Electrical Engi-

neers, the Institute of Astronautical Sciences, the institute of Radio

Engineers, and the University of Rochester.

Edited by Norman W. Mather and George W. Sutton.

New York, Gordon and Breach Science Publishers, Inc. , 1964,

p. Z5-36. 16 refs.

Navy-Army-NSF- suppo r ted research.

Discussion of the properties, methods of detection, and

interpretations of the decameter wavelength {5-41 Me) radiation

from Jupiter. This radiation occurs in bursts with bandwidths of

the order of 1 Mc and is of such intensity as to be clearly nonthermal

in origin. Recent studies suggest that this radiation is correlated

with solar and geophysical events and that the bursts are strongly

modulated by the terrestrial ionosphere. Polarization measurements

indicate that the signals originate in a magnetoionic medium, and

cyclotron energy radiation from solar electrons trapped in the

Jovian magnetic field appears to be a promising mechanism to

account for the required energy. Alternative mechanisms include

plasma oscillations and MHD waves generated by the impact of solar

plasma clouds. Nonthermal microwave radiation from Jupiter is

also briefly considered.

A64-26021

PHYSICS OF THE PLANETS.

A. G. W. Cameron (NASA, Goddard Space Plight Center, Goddard

Institute for Space Studies, New York, N.Y. ).

IN: SPACE PHYSICS.

Edited by Donald P. Le Galley and Alan Rosen.

New York, John Wiiey and Sons, Inc. , 1964, p. IZ7-165. 131 refs.

°Attempt at the construction of a general framework of physical

interpretations of the properties of the planets and presentation of

pertinent observational e_.idence. The subjects considered are the

origin of the planetary atmospheres, the atmospheres of the Earth,

Mercury, Venus and Mars, the atmospheres of the giant planets,

the surface of the Moon, and planetary interiors. It is shown that

many crucial observations are needed before such a framework of

physical interpretations of planetary properties can become su/fi-

ciently concrete to allow many predictions to be made about such

properties.

£64-26027

THE SOLAR PLASMA - ITS DETECTION MEASUREMENT AND

SIGNIFICANCE.

William Ber_stein (Space Technology Laboratories, Inc. , Redondo

Beach, Calif. ).

IN: SPACE PHYSICS. '

Edited by Donald P. Le Galley and Alan Rosen.

New York, John Wiley and Sons, Inc. , 1964, p. 397-436. 57 refs.

Presentation of direct and indirect experimental observations

on solar plasma. The subjects discussed include the results of in

situ spacecraft experiments, the experimental techniques employed,

and the limitations to the generalization of the experimental results

imposed by the location, duration, and instrumental problems

associated with each technique. Experiments that may yield further

information about the plasma properties and the solar-wind accel-

eration processes are described. A brief outline is provided of the

contribution to knowledge of nucleosynthesis, stellar evolution,

and the history of planetary atmospheres which can be derived

from a mass analysis of the solar wind.

A64-26096 •

NOTES ON THE MARTIAN YELLOW CLOUDS.

J. A. Ryan (Douglas Aircraft Co. , Inc. , Missile and Space Systems

Div., Santa Monica, Calif. ).

Journal of Geoph).sical Research, vol. 69, Sept. 15, 1964, p. 3759-

3770. 27 *efs.

Research supported by the Douglas Independent Research and

Development Program.

Consideration of questions associated with the clouds. Those

of interest are: (i) the surface winds required to initiate grain

motion, {2) the particle grain size which may be primarily respon-

sible for the surface obscuration, and {3} the effects such material

"movement may have on the surface. The Martian and terrestrial

atmospheres are compared as to the ease with which particles can

be maintained aloft. The conditions under which material may be

transported into the Martian atmosphere is considered. _altation,

compatibility between calculated and observed wind velocities, and

the material constituting the yellow clouds are discussed. Conclu-

sions indicate that the Martian dust storm is more violent than

terrestrial Ones.

A64-26272 *

TRANSLATIONAL AND ROTATIONAL MOTION OF A BODY

ENTERING THE MARTIAN ATMOSPHERE [TRANSLATIONS -

UND ROTATIONSBEWEGUNG EINES IN DIE MARSATMOSPHJiRE

EINTAUCHENDEN K()RPERS ].

Peter Hans Feitis (California Institute of Technology, Jet Propul-

sion Laboratory, Pasadena, Calif. ).

.Wissenschaftliche Gesellschaft fflr Luft- und Raumfahrt, and

Deutsche Gesellschaft f_r Raketentechnik und Raumfahrtforschung,

Jahrestal_ung, Berlin, West Germany, Sept. 14-18, I964, Paper.

45 p. In Gt, rman.

Derivation of the atmospheric parameters and the density

distribution within the Martian atmosphere as a function of altitude,

assuming that the perfect-gas law holds. The equations of motion

of simple bodies are established and solved. The solution consists

of equations for the velocity, acceleration, and time as explicit

functions of altitude. The case of oblique entry into the atmosphere

is also treated. It is shown how the altitudes at which acceleration

and heating have their maximum can be calculated. A sphere enter-

ing the Martian atmosphere is considered, assuming that the center

of gravity of the sphere does not coincide with its geometric center.

The diameter coritaining the sphere's center of gravity is called its

axis. First, the rotational motion of the sphere is considered,

assuming that its axis is initially inclined with respect to the

trajectory. The axis oscillates in a plane with an amplitude which

first decreases and then increases after maximum acceleration is

reached. When the sphere is spinning it performs a complicated

precessional motion around the velocity vector. The precession

angle first converges and then diverges.
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• A64-26665

Aa4-2a=_ e
AERODYNAMIC PROBLEMS OF SPACE-PROBE HYPERSONIC

FLIGHT THROUGH PLANETARY ATMOSPHERES [DIE AERODY-

NAMISCHEN PROBLEME DES HYPERSONISCHEN FLUGES VON

RAUMSONDEN DURCH PLANETARISCHE ATMOSPHAREN].

E. Adams (Deutsche Versuchsanstalt f_r Luft- und Raurnfahrt,

lnstitut fIlr angewandte Mathematik und Mechanik, Freiburg im

Breisgau, West Germany).

Wissenschaftliche Gesellschazft f_Ir Luft- und Raurnfahrt, and

Deutsche Gesellschaft far Raketentechnik und Raum/ahrtforschur_,

Jahrestagung, Berlin, West C-errnany, Se_t. 14-18, 1964. Paper.

34 p. 36 refs. In German.

Discussion of the flight mechanics of a hypersonic probe, on

the basis of t_vo-body problems m celestial mechanics. The thermo-

chemical and rarefaction effects in the region between the shock-

wave front and the surface of the probe are examined, and methods

for calculating the pressure distribution over the probe surface are

reviewed. The nature of aerody_mic heating is analyzed, and its

order of magnitude is determined. A discussion of convective and

radiation heating leads to numerical values of the corresponding

thermal effects. The principles of transpiration cooling and of

heat shielding by ablation are examined.

A64-26S83 •
REQUIREMENTS FOR EFFICIENT MARS LAUNCH TRAJECTORIES.

Lars F. Helgost_m (Lockheed Aircraft Corp. , Lockheed Missiles

and Space Co. , Palo Alto, Calif. ).

(Ame titan Institute of Ae ronautics and Astronautics, Aerospace

Sciences Meeting, New York, N.Y., Jan. Z0-ZZ, 1964, Preprint

64-15 )
Journal of Spacecraft and Rockets, vol. i, Sept.-Oct. 1964, p. 539-

544. 6 refs.

[For abstract see Accession no. A64-1zgz3 05-Z9]

A64-26652 •
ENTRY vEHICLES FOR UNMANNED PLANETARY EXPLORATION,

O. D. Katz and J. C. McMullen (General Electric Co., Missile and

Space Div., Re-Entry Systems Dept., Philadelphia, Pc. ).

IN: AMERICAN INSTITUTE OF AERONAUTICS AND ASTRONAU-

TICS, ENTRY TECHNOLOGY CONFERENCE, WILLIAMSBURG

AND HAMPTON, VA., OCTOBER Ig-14, 1964, TECHNICAL PA-

PERS (AIAA PUBLICATION CP-9).

New York, American Institute of Aeronautics and Astronautics,

1964, p. I-IZ. I0 refs.

Evaluation of optimum configurations of planetary entry vehicles

for mode_ atmospheres of Mars and Venus developed from paramet-

ric trajectory analyses. The configurations are evaluated for mis-

sions ranging from a simple atmospheric probe to impact-survival

life-detection laboratories. The configuration analysis is approache,

from a parametric point of view with respect to class of configura-

tion, geometric variables, total weight, ballistic parameter, initial

entry conditions, and atmospheric models. Detailed subsystem

tradeoffs in the areas of heat shield, structure, and retardation are

presented. It is found that the near-optimum _artian entry-vehicle

configuration is a blunt sphere-cone with a bluntness ratio of_ 0.6

and a half-cone angle of_ 50 °. Optimization of the vehicle configura

tion, heat shield, structure, and retardation subsystem (Z0% of ve-

hicle weight) indicates a gross payload of--50% of the total vehicle

weight. V.P.

A64-26653 •

OPTIMIZATION ANALYSIS OF HEATING OF CONICAL BODIES

MAKING LIFTING HYPERBOLIC ENTRIES INTO THE ATMO-

SPHERES OF EARTH AND MARS.

Michael E. Tauber and Alvin Seiff (NASA, Ames Research Center,

Vehicle Environment D1v. , Moffett Field, Calif. ).

IN: AMERICAN INSTITUTE OF AF_RONAUTICS AND ASTRONAU-

TICS, ENTRY TECHNOLOGY CONFERENCE, WILLIAMSBURG

AND HAMPTON, VA., OCTOBER IZ-14, 1964, TECHNICAL

PAPERS (AIAA PUBLICATION CP-9).

New York, American Institute of Aeronautics and Astronautics,

1964, p. 15-ZI. 13 refs.

Analysis of shallow-angle (grazing) re-entries into the Earth's

atmosphere from a Mars mission at speeds in the order of Z0 krn/-

sec, and entries into the MartiaJl atmosphere at speeds from 6 to 8

kin/see. The heating problems and optimum cone angles of a vehi-

cle at these speeds are discussed, and the merits of conical vehi-

cles for Mars entry are examined. The analysis indicates that with

cones of optimum angle, manned Earth entries at speeds of_Z0 km/-

sec should be possible with acceptable mass losses, provided that

laminar flow can be maintained at Reynolds numbers of 5 million,

that the vehicle has a base radius of not less than 3 m, and a L/D

ratio of 0.75, and that high-specific-heat ablation materials, such

as quartz, are used to shield the vehicle and preserve an effectively

sharp apex. Manned Mars entries at speeds up to 8.5 kin/see are

possible at moderate mass losses if optimum cone angles are used

to reduce shock-layer radiation, and laminar flow can be maintained.

However, while an L/D of less than 0. Z is sufficient for capture at

8.5 km/sec, much higher values are required for capture at suffi-

ciently high altitudes to ensure laminar flow. V.P.

A64-26654T  ECTORYCONTROLPROBLE THEP ET Y ENTRY
OF MANNED VEHICLES.

Rodney C. Wingrove (NASA, Ames Research Center, Moffett Field,

Calif. ).

IN: AMERICAN INSTITUTE OF AERONAUTICS AND ASTRONAU-

TICS, ENTRY TECHNOLOGY CONFERENCE, WILLIAMSBURG

AND HA3vIPTON, VA., OCTOBER 12-14, 1964, TECHNICAL

PAPERS (AIAA PUBLICATION CP-9).

New York, American Institute of Aeronautics and Astronautics,

1964, p. ZZ-33. 38 refs.

Discussion of some problems associated with controlling the

trajectory of a space vehicle entering the atmospheres of the Earth

or Mars. Specifically examined are: the capture maneuvers for

Earth-entry velocities of up to 70,000 it/see, the capture maneuvers

for Mars-entry velocities of 40, 000 it/see, and the skip-out control

to a parking orbit at Mars. Flight-simulator results are obtained

for both automatic and piloted guidance systems, using roll-modula-

tion, pitch-modulation, and area-modulation control techniques. 2%/]

analysis of the heating problem yields typical minimum total heating

paths. Results for the capture problem are presented in the form of

usable entry-corridor depths, as a function of the entry velocity,

vehicle acceleration limit, vehicle L/D ratio, and the control tech-

nique employed. The analysis indicates that,for re-entry speeds of

70, 000 it/see, there is approximately a one-second interval within

which a roll maneuver must be initiated in order to ensure capture

without exceeding a 10-g acceleration limit. For a vehicle with a

maximum roll rate capability of more than 15°/see, the capture

maneuver can be accomplished by means of an automatic control

system. For piloted back-up systems, due to the critical timing

involved, successfu/ capture is limited to entry velocities of less

than 65,000 it/see. For Mars entries, the capture maneuver is

shown to be less critical, nor do the uncertainties of the Martian

atmosphere degrade the ability of a guidance system to perform

skip-out control to a parking orbit. V.P.

A64-26665 •

EXPERIMENTAL MEASUREMENTS OF NONEQUILIBRIUM AND

EQUILIBRIUM RADIATION FROM PLANETARY ATMOSPHERES.

George M. Thomas and Wesley A. Menard (California Institute of

Technology, Jet Propulsion Laboratory, Pasadena, Calif.).

IN: AMER/CAN INSTITUTE OF AERONAUTICS AND ASTRONAU-

TICS, ENTRY TECHNOLOGY CONFERENCE, WILLIAMSBURG

AND HAMPTON, VA., OCTOBER 12-14, 1964, TECHNICAL

PAPERS (AIAA PUBLICATION CP-9).

New York, American Institute ot Aeronautics and Astronautics,

lU04, p. 170-185. 27 refs.

Investigation of the effect of composition upon the radiation

item the shock-heated mixtures: 9% COg/90% N2/1°70 A, 30% CO2/-

70% N Z, and 100% CO 2. An electric arc-driven shock tube was used.

The mixtures simulate the atmospheres of Mars and Venus. Mea-

surements of the shock-layer radiance at the stagnation point of a

flat-faced cylinder m the 0.3- to 2.7-kl region, using a carbon-

coated thn_-film gage for flight velocities from 20, 000 to 4t,, 000
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A64-26807

It/s.'v ,_nd initial prc._urea lronl 0.Z_ to 2.0 n_n_ tlg are descrihed.

Shock _tand-otf distal_cc_ are measured h_ photographic techniques,

the intensity behind the incident shock in the 0.3- to [.(I-_l region

is I/_e'_ls_'_(l by photoinetri( techniques, and the n_eqt_ilihriurn

intensity in the far UV region is n_casured with a tungsten photo-

electric gag_. Shock-Iront-integratcd n_ncquilibrium aJ_d equilib-

riunl intci_itics, n_0nequilibriunl relaxation distances, and tirne-to-

peak il_tensity are d_,t_rI_li_ed. The _tagnattol_-point radiance re-

suits are found to be higher than some current estln_ates, indirectly

giving support to the CN radical heat of formation values obtained

by Knight and Rink. The integrated nonequilibrium intensity for 9%

COg mixtures obtained is 55 w/cm2"-g 7/ ster at 2.5, 0O0 it/sec. The

major radiating species are found to be the CN radical for COz-N 2

mixtures and the CO _ ion for 100% CO2. OscilIator strengths for

the CN red and violet _}stetTls are deduced from the measurements.
V. P.

A64-26807 e

LIGHT SCATTERING IN A SPHERICAl.. ATMOSPHERE. IIi

[RASSEIANIE SVETA V SFERICHESKOI ATlvIOSFERE. III].

I. N. Minin and V. V. Sobole_;

IKosmicheskie Issledovaniia, vol. Z, July-Aug. 1964, p. 610-618.

8 refs. in Russian.

Extension of previous papers on the light scattering in a planet's

atmosphere, taking into account the curvature of the atmospheric

strata and assun3ing that the coefficient of absorption din]inishes

exponentially with height. Expressions for optical distances in the

atmosphere are derived. .-\n approxin_ate solution is found for the

problem of the light scattering in an atn_osphere bounded by a re-

flecting surface. The brightness of the planet near a terminator

and the brightness of the zenith for different zenith distances of the

Sun observed from the Earth are deduced from the solution.

V. Z.

A64-26890

THE FORMATION OF ABSORPTION BANDS AND THE DISTRIBU-

TION OF PHOTON OPTICAL PATHS IN A SCATTERING ATMO-

SPHERE.

William M. Irvine (Harvard University, Harvard College Observato-

ry; Smithsonian Institution, Sn_ithsonian Astrophysical Observatory,

Cambridge, Maa_. ).

Astronomical Institutes of the Netherlands, Bulletin, vol. 17, no. 4,

1964, p. Z66-279. 12 refs.

Review of the calculation of I = EI n for a general scattering

law, where In is the n-times scattered component of the specific

intensity in a homogeneous, plane-parallel, conservative atmo-

sphere. Designating pn(X) as the probability that a photon contrib-

uting to In has traveled an optical path },, the intensity within an ab-

sorption band formed in a scattering atmosphere is expressed in

terms of In, Pn and the transmittance relative to the continuurr_ _.

The mean geometric path traveled by observed radiation is also

expressible in terms of Pn and I n, A method for calculating Pn for

finite atmospheres is given, and Pl and (under certain conditions)

P2 are obtained. A general expression for Pn in terms of an inverse

Laplace transform is found which reduces to a very simple result

for arbitrary n for reflection from a semi-infinite atmosphere.

The first moments <kn> of the Pn may be obtained from I n and

_In/@'_without an explicit knowledge of Pn" These quantities provide

an estimate of the absorption suffered by n-times scattered radia-

tion. (Author} W. M. R.

A64-26944 e
ENTRY INTO pLANETARY ATMOSPHERES.

Leonard Roberts (NASA, Langley Research Center, Mathematical

Pbysics Branch, Hampton, Va. ).

Astronautics and Aeronautics, voh Z, Oct. 1964, p. Z2-29. 7 refs.

Discussion of research and developt_ent problel_ls arising in

the design of um_aanned and matured planetary entry vehicles, with

emphasis on unmanned Mars vehicles. An illustrati_m shows an

ApolE_ of elliptical cross section matChed to a coni¢al forebody tbat

provides lift and redutes radiative heating and a lifting body having

aerodynamic control surfaces. It is stated that either of these

configurations, and any other that cuuld be suggested now, would

require substantial research and developn_ent for use at entry

speeds of 45, 000 fps or Inore, although they are probably within the

state of the art for entry up to 30 000 fps. It is noted that lnanned

planetary n_issions will require entry vehicles entirely different

frol_q the exisling pattern set by Mere}try, Gemini, and Apollo,

whose origins lie in the ballistic-n_issile technology. The future

manned entry vebicles are n_ore likely to evolve from tbt, swept-

back lifting-body concepts that have reflected from the very begin-

ning the particular needs and the particular advantages of man in

the system. M. M.

A64-27072 e

STUDIES OF THE MOON AND PLANETS IN K_.ZAKHSTAN [ISSLE-

DOVANIIA LUNY i PLANET V KAZAKHSTANE].

V. G. TeifeP.

Akademiia Nauk Kazakhskoi SSR, Vestnik, vol. g0, Aug. 1964,

p. 9-17. In Russian.

Review of the physical studies of the planets and satellites of

the solar system conducted since 1956 at the Astrophysical Institute

and the Department of Astrobotany of the Academy of Sciences of

the Kazakh SSR. The studies include spectrophotor_etric and spec-

trocotorimetric investigations of the lunar surface, photometric

and spectral observations o£ Mars and Venus, spectral measure-

ments of molecular light absorption in the atmospheres of Jupiter,

Saturn, and Uran_as, and the optical properties of the Red Spot, an

elliptical configuration in the cloud layer of Jupiter. Future studies

are outhned. V.Z.

A64-27455 *

NEW OBSERVATIONS OF TttE INFRARED SPECTRUM OF VENUS

(Xl. 2.-3. g u) [ NOVYE NAt3LIUDENIIA INFRAKRASNOGO SPEKTRA

VENERY (kl. g-3. 8M-)].

V. I. Moroz (Gosudarstvennyi Astronomicheskti Institut, Moscow,

USSR).

Astronomicheskii Zhurnal, _ol. 41, July-Aug. 1964, p. 711-719.

34 refs. In Russian.

Discussion of some of the results ot obs_.rvations of the. infrared

spectrum oi V_:nus conducted in the wavelength regions of kl. Z-2. 5

and 2. 8-3. 8 I_', _sing two sp_'ctrometcrs with cool,'d lead-sulphide

photocells attached to a IZh-cn_ reflector. Both wavelengths and

equixalent widths of the planetary absorption bands are measured.

It is found that some weak absorption bands could not be identified.

The intensities of "hot" CO 3 bands sho\_ that the temperature in the

region of their formation is tess than the laboratory temperature.

Estu_ates are I_ade of the CO 2 abundance, total pressure above

the cloud layer, the coefficient of volume scattering in the cloud

layer, and concentration of scattering particles. The presence of

a band at about 2. 35 b_, apparently due to CO, is confirmed. The

albedo of Venus at 3. 3/a comprises about 1%. Absorption observed

in the region X > 3 _l is probably responsible for a strong greenhouse

effect which heats the planetary surface. J.R.

A64-28015

A WATER CLOUD INTERPRETATION OF VENUS _ MICROWAVE

CONTINUUM.

D. Deirn_endjian (RAND Corp. , Santa Monica, Calif. ).

Icarus, vol. 3, July 1964, p. 109-120. 36 refs.

Contract No. AF 49(638)-700.

Report of analysis of recent microwave brightness determina-

tions of Venus in the light of new theoretical results concerning

the scattering and absorption properties of typical terrestrial clouds

and precipitation. Based on the argun_ent that the analysis of

existing data does not conclusively den_onstrate the absence of

large an_ounts of water in the lo\_er Venusian atmosphere, it is

shown that a 600°K surface ten_perature and a planet-wide continuous

and thick water-cloud veil are consistent with the observed n_icro-

wave brightness distribution in the n_illin_eter and centill_eter range.

The total water content of this veil is estin_ated at 10 gn_ cn_ -g.

The surface pressure of the sustaining atmosphere may be as low

as 3 atm. (Author) F. R. L.
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A64-28431

A64-28022

SOLAR SYSTEM SCIENCE - 1963 LITERATURE SURVEY. I.

Edna O' Connell (RAND Corp. , Sanla Monica, Calif. ).

icarus, voL 3, July 1964, p. 172-186.

Presentation of a list of 336 references in the categories of at-

naospheric physics, cosn_ogony, interplanelary physiqs, pianetary

biology, planetar'/ geodesy, planetary geology, planetary physics,

solar physics, solar-system dynamics, and solar-terrestrial

reiations. F.R. L.

A64-28067

RE-ENTRY-

William A. Page (NASA, Ames Research Center, Hypersonic

Freeflight Branch, Moffett Field. Calif. ).

Space/Aeronautics, vol. 42, Sept. 1964, p. 13-16.

Discussion of problems of re-entry at and above Earth-escape

speed. It is stated that the optimum vehicle should be properly

shaped to minimize the re-entry heating environment, should have

reasonable lifting capabilities for trajectory control, and should fly

a trajectory compatible with laminar boundary-la3cr flow. Tht-

cou_ccti',c transfer of energy to vehicle surfaces basically depends

on tht temperature #radi_ nt in the boundar? ta?(r and the total

thcr_nal conductivity of the gas at the _ali. Real-gas effects

,:,,,,aplicate this pro( (.ss. Th{' ablation process is stated to be the

u_ost efficient heat-protection n-,ethod for re-t_ntry velocitles.

Radiative emission from the hot air in the \ ehicle shock layer

becolnl_s the dollllnaIit surface heating l_lcchanisn_ as re-entry

speeds exceed Earth-cs(ape velocity. The important radiators are

band systems of the N 2 molecule and ion. as \_ell as the NO molecule

formed in the shock layer. Cone-shaped bodies are proposed for

hyperbolic _elocities. Entry problems into the Venusian and Martian

atmospheres are also discussed. T.V. Y.

A64-2837S

MICROWAVE ABSORPTION IN THE MARTIAN ATMOSPHERE.

S. N. Ghosh and V. _lalaviya (Aliahabad, University, J.K. Institute

of Applied Physics, Allahabad, India).

Zeitschrift ffir Astroph_'sik, vol. 60, no. Z, 1964, p. 87-93. 8 refs.

Calculation of the microwave absorption y for the Martian atmo-

sphere. The peak absorption at the resonance frequvncy and the

1;_:t _idths of thc abs_rption lin_'s are calculated using the tenapera-

loire xariation arid tint' distribution o5 coI]stlttlvnt gases of the

Martian atmosphere as givelz by Urey, and Ghosh and Sharma. It

is shown that Y0 has a very large value in the Martian atmosphere.

For t, xample, at 90 km its value is 2. 5 times the corresponding

value in the terrestrial atmosphere. This large value of 70 is

attributed to the tow temperature (130°K) at 90 kin. Furthermore,

because of the lox_ gravity of Mars, the rate at which the density

decreases with altitude is much less, and hence the values of _i;

for different gases are larger than those in the Earth's atmosphere.

The total absorption for the frequency range 55 to 65 Gc is plotted.

and it is shown that the effective frequency range for absorption is

smaller than that for the terrestrial atmosphere. J. R.

A64-28380 •

A STUDY OF MARTIAN YELLOW CLOUDS THAT DISPLAY MOVE-

MENT.

F. A. Gifford, Jr. (U.S. Weather Bureau, Research Station, Oak

Ridge, Tenn. }.

Monthly Weather Review, vol. 92, Oct. 1964, p. 435-440. 24 refs.

NASA-s uppor ted research.

Report of an attempt to cull from the published literature all

reported instances of Martian yellow-cloud motions, together with

an anMysis of their probable nature and properties. They seem to

be initiated by wind-driven sand and tend to form in low latitudes.

The limb and terminator projections seem to be quite different in

nature, probably in part aqueous condensations which occur

primarily in middle latitudes. F.R. i

A64-28431

INTERNATIONAL ASTRONAUTICAL CONGRESS, 13TH, VARNA,

BULGARIA, SEPTEMBER 1962, PROCEEDINGS. VOLUNIE I.

Edited by Nicolas Boneff (Academie Bulgare des Sciences, Section

d'Astronomie; Sofia, Universite, Sofia, Bulgaria) and Irwin Hersey.

Vienna, Sp_inger-Verlag, 1964. 482 p.

Members, $/0.00; i',onmen:bers, $25.00.

CONTENTS:

FOREWORD. Nicolas Boneff (Academic Buigare des Sciences;

Sofia, Universite, Sofia, Bulgaria)and Irwin Hersey, p. iii.

CONTRIBUTORS, p. ix-xii.

1 - LUNAR, SOLAR AND PLANETARY PHENOMENA.

FREE OSCILLATIONS OF THE MOON AND OBSERVATIONS

BY A LONG-PERIOD SEISMOGRAPH SYSTEM. Robert L. Kovach

and Russell E. Carr (California Institute of Technology, Pasadena,

Calif. }, p. 1-10. 21 refs. [See A64-28432 24-05]

THE MODERN FORM OF THE IMPACT HYPOTHESIS OF

LUNAR RELIEF FORMATION, B. 3. Levin (Academy of Sciences,

Moscow, USSR), p. ll-Z0. 21 refs. [See A64-28433 24-05]

FXHAUST JET-DUST LAYER INTERACTION DURING A

LUNAR LANDING. Leonard Roberts {NASA, Langley Research

C_-nter, Va.), p. 21-37. Z2 refs. [See A64-Z8434 g4-29]

ENHANCEMENT OF RADAR REFLECTIVITY ASSOCIATED

WITH THE LUNAR CRATER TYCHO. G. H. Pettengill and J. C.

Henry (k4assachusetts Institute of Technology, Lexington, Nfass. ),

p. 38-41. iSee A64-26455 24-05]

THE HISTORY OF THE LUNAR ATMOSPHERE AND THE

POSSIBILITY OF THE PRESENCE OF ICE AND ORGANIC COM-

POUNDS ON THE MOON. V. S. Safronov and E. L. Ruskol

{Academy of Sciences, Moscow, USSR), p. 42-53. 15 refs. 1See

A64-Z84 36 24-05]

ECOSPt-LERIC CONSEQUENCES OF THE HASELGROVE-HOYLE-

SCHWARZSCHILD THEORY CONCERNING THE EVOLUTION OF

THE SUN. Jan Gadomski (Warsaw, University, Warsaw, Poland),

p. 54-58. 6 refs. [See A64-28437 24-05]

SOME ASTROPHYSICAL ASPECTS ON ASTRONAUTICS. H.

Lambrecht and N. -H. Schrnidt (Jena, Uni_ersit_t, Sternwarte,

Jena, East Germany), p. 59-62. 5 refs. [See A64-28438 24-05]

ON THE FORECASTING OF SOLAR FLARES. S. I. Gopasiuk,

M. B. Ogir, A. B. Sevcrnyi, E. F. Shaposhnikova, and N. V.

Steshenko (Crimean Astrophysical Observatory, Poselok Nauchny,

Ukrainian SSR), p. 63-69. [See A64-Z8439 24-28]

PROGRESS REPORT ON NIARINER Z. W. H. Pickering

(California Institute of TechnoIogy, Pasadena, CaIif. ), p. 70-77.

LSee A64-28440 24-32]

--_--ON THE PRESENCE OF OXYGEN IN THE ATMOSPHERE OF

VENUS. V. K. Prokofiev and Ni. N. Petrova (Crimean Astro-

physical Observatory, Poselok Nauchny, Ukrainian SSR), p. 78-81.

6 refs. [See A64-28441 24-05]

INFRARED SPECTRA AND THE PROBLEM OF PHYSICAL

CONDITIONS ON THE SURFACE OF VENUS. V. i. Moroz {Moscow

State University, Moscow, USSR), p. 82-87. 15 refs. [See A64-

28442 24-05]

PETROGRAPHIC STUDIES IN EXTRATERRESTRIAL EXPLORA-

TIONS. W. H. Baler, J. A. Campbell, and P. N. Slater (Illinois

Institute of Technology, Chicago, Ill. ), p. 88-118. 18 refs. 15ee

A64-28443 24-29]

Ii - ATMOSPHERIC AND SPACE PHYSICS.

ON THE INFLUENCE OF THE IONOSPHERE ON THE RADIO-

TRACKING OF SPACE ROCKETS. G. L. Gdalevich, K. I. Gringauz,

V. A. Rudakov, and S. M. Rytov (Academy of Sciences, Moscow,

USSR), p. 119-130. 25 refs. [See A64-28444 Z4-08]

IONIZATION OF THE UPPER ATMOSPHERE BY SOLAR

EXTREME ULTRAVIOLET. G. S. Ivanov-Khulodnyi (Academy of

Sciences, Moscow. USSR), p. 131-145. 49 refs. [See A64-28445

24-1Z]

METEOROLOGICAL SATELLITES. S. Fred Singer (U.S.

Weather Bureau, Washington, D. C. ). p. 146-165. 2i refs. [See

A64-28446 24-3 -_]

THE LYMAN ALPHA LINE tN SPACE. R. Tousey (U.S.

Naval Research Laboratory, Washington, D.C. ), p. 166-18I.

48 refs. [See A64-Z8447 24-29]

A PRELIMINARY REVIEW OF THE UPPER ATMOSPHERE

OBSERVATIONS MADE DURING THE SATURN HIGH WATER

75



A64-28441

EXPERIMENT. Kurt H. Debus {NASA, Kennedy Space Center,

Fla. ), William G. Johnson, Ray V. Hembree, and Charles A.

Lundquist {NASA, Marshall Space Flight Center, Ala. ), p. 182-

196. 13 refs. [See A64-2844.8 24-12].

SOME PROBLEMS OF THE UPPER ATMOSPHERE. D. R.

Bates (Queen's University, Belfast, Northern ireland), p. 197-204.

25 reis. [See A64-28449 Z4-121

THE PERSPECTIVE OF CLOUDS AS SEEN FROM SPACE

VEHICLES. Feliks Burdecki {Weather Bureau, Pretoria, Republic

of South Africa), p. 205-227. 5 refs. [See A64-28450 24-21]

INTENSITY OF THE X-RAY RADIATION OF THE SUN NEAR

THE SHORT-WAVE LIMIT OF THE SPECTRUM. S. MandePshtam,

I. Tindo, Iu. Vorontko, B. Vasil'ev, A. Shurygin, and E. Fetisov

(Academy of Sciences, Moscow, USSR), p. 228-232. 6 refs. [See

A64-28451 24-28]

THE BOUNDARY REGION OF THE GEOMAGNETIC FIELD.

Paul J. Coleman, Jr. {NASA, Headquarters, Washington, D.C.),

p. 233-354. Z8 refs. [See A64-28452 24-12]

CLOUD FORMATION OVER THE SAHARA FROM TIROS DATA

ILLS FORMATIONS NUAGEUSES AU-DESSUS SU SAHARA D'APRES

LES RENSEIGNEMENTS DU TIROS]. A. Villevieille and R. Jalu

{M_.teorologie Nationale Fran_aise, Paris, France), p. 255-264.

[See A64-28453 24-21]

ON ONE POSSIBLE MECHANISM OF THE TRAPPING OF

CHARGED PARTICLES IN A GEOMAGNETIC FIELD. V.M.

Vakhnin and G. A. Skuridin (Academ} of Sciences, Moscow, USSR),

p. 265-270. [S{e A64-Z8454 Z4-121

iii - BIOASTRONAUTICS.

THE PROBLEM OF IONIZING RADIATIONS IN SPACE FLIGHT

Antonio Pasinctti and Laura E. Pasinetti (Nlilano, UniversitS;

Consiglio Nazionalc dcIlc Ri¢cr_hc, Milan, Italy}, p. d71-291.

40 rcl5. {See A64-zg455 Z4-161

STERILIZATION OF LUNAB AND PLANETARY SPACE

VEHICLES - A REVIEW. Carl-J'ohan Clcmcdson (G_teborg,

Uniw, rsit}, Ge3teborg, Sx_cden), p. 292-313. 87 rcfs. {See A64-

z8456 24-16]

STUDIES CONCERNING ADAPTATION OF THE CARDIO-

VASCULAR SYSTEM OF PILOTS, AT VARIOUS GROUND AND

LOW-PRESSURE CONDITIONS, WITH AND WITHOUT PRESSURE

SUIT [ETUDE CONCERNANT L'ADAPTATION DE L'APPAREIL

CARDIOVASCULAIRE CHFZ LE5 AVIATEURS EN DIFFERENTES

CONDITIONS DE SOL El D_HYPUBARIbME, AVEC ET SANS

COSTUME DE COMPENSATION]. G. ArSelleSCU, S. Schiau, and

A. Ionascu (Acad{.mic de la R[,publique Populaire Roumaine,

Bucharest, Runlania), p. 314-342. 23 refs. [Sce A64-284_7 24-16]

SOME PROBLEMS OF EXPERIMENTAL SPACE PHYSIOLOGY -

ON THE PROBLEM OF TRANSVERSE ACCELERATIONS. P. V.

Vasil'ev. A. D. Voskrcscnskii, and O. G. Gazenko {Academy of

Sciences, Moscow, USSR), p. 343-352. 14 refs. tSee A64-Z8458

24-16]

SOME MEDICAL AND BIOLOGICAL PROBLEMS OF MANNED

SPACE FLIGHT. V. I. iazdovskii and S. A. Gozulov {Academy of

Medical Sciences, Moscow, USSR), p. 353-361. 17 refs. [See A64-

28459 24-16]

iV - CELESTIAL MECHANICS.

GENERAL REVIEW OF WORK IN CELESTIAL MECHANICS

AT MOSCOW UNIVERSITY. G. N. Duboshin {Moscow State

University, Moscow, USSR), p. 362-378. 13 refs. [See A64-

28460 24-051

THEORETICAL CONSIDERATIONS ON THE TRANSLATIONAL-

ROTATIONAL MOTION OF TWO ATTRACTING SPHEROIDAL

BODIES. Paolo Lanzano {North American Aviation, Inc.. Downey,

Calif. }, p. 379-410. 9 refs. {See A64-28461 a4-051

DETERMINATION OF THE GEOCENTRIC COORDINATES OF

SATELLITES AND OBSERVATION STATIONS [LA DETERMINATION

DES COORDONNEES GEOCENTRIQUES DES SATELLITES ET DES

STATIONS D'OBSERVATION]. C_lin Popovici (Bucarest, Observa-

toire, Bucharest, Rumania), p. 411-419. 5 refs. {See A64-28462

24-zq
APPLICATION OF OBSERVATIONS OF ARTIFICIAL GEODETIC

EARTH SATELLITES TO THE DEDUCTION OF THE GEOGRAPHIC

COORDINATES OF THE REFERENCE ELLIPSOID IBENUTZUNG

DER BEOBACHTUNGEN DER KiJNSTLICHEN GEOD._TISCHEN

ERDSATELLITEN ZUR ABLEITUNG ELLIPSOIDISCHER GEO-

GRAPHISCHER KOORDINATEN AUF DEM REFERENZELLIPSOID].

Vladimir K. Khristov (Bulgarische Akademie der Wissenschaften,

Sofia, Bulgaria), p. 430-43i. [See A64-28463 24-291

THE SUN'S PERTURBING EFFECT ON MOTION NEAR A TRI-

ANGULAR LAGRANGE POINT. J. p. de Vries (General Electric

Co., Philadelphia, Pa. ), p. 432-450. [See A64-Z8464 24-29]

PRECESSION RATES FOR AN ARTIFICIAL SATELLITE. Jack

Lorell and John Anderson (California Institute of Technology,

Pasadena, Calif. ), p. 451-461. 7 refs. [See A64-28465 24-291

THERMODYNAMICAL CONSIDERATIONS CONCERNING

ASTRONAUTICS [QUELQUES CONSIDERATIONS THERMODY-

NAMIQUES CONCERNANT L'ASTRONAUTIQUEI. Kiril Popov

(Academie Bulgare des Sciences, Sofia, Bulgaria), p. 462-471.

5 refs. [See A64-Z8466 24-13]

NEW FORMS OF THE DIFFERENTIAL EQUATIONS OF MOTION

OF HOLONOMIC AND NONHOLONOMIC MATERIAL SYSTEMS [NOU-

VELLES FORMES DES EQUATIONS DIFFERENTIELLES DU

MOUVEMENT DES SYSTEMES MATERIELS HOLONOMES ET NON

HOLONOMES]. i. Tsenov (Academic Bulgare des Sciences, Sofia,

Bulgaria), p. 472-476. 9 refs. [See A64-28467 24-29J

DETERMINATION OF TIME FROM OBSERVATIONS PER-

FORMED UPON THE MOON [DETERMINATION DU TEMPS PAR

OBSERVATIONS EFFECTUEES SUR LA LUNE]. N. Boneff

(Academie Bulgare des Scim_ces; Sofia, Universite, Sofia,

Bulgaria), p. 477-4gz. [See A64-Z8468 24-291

A64-28441

ON THE PRESENCE OF OXYGEN IN THE ATMOSPHERE OF

VENUS.

V. K. Prokofiev and M. N. Petrova {Crilnean Astrophysical

Observatory, Postlok Nauchny, Ukrainian SSR).

IN: INTERNATIONAL ASTRONAUTICAL CONGRESS, 13TH,

VARNA, BULGARIA, SEPTEMBER 1962, PROCEEDINGS.

VOLUME I.

Edited by Nicolas Boneff and Irwin Hersey.

Vienna, Springer-Verlag, 1964, p. 78-81. 6 refs.

Investigation of spectra of reflected solar light from Venus,

with a dispersion ot 1 :, per nlnl, obtained in the region of the

_-band of teliuric oxygen. Weak absorption lines, revealed by

thorough photometric analysis, are attributed to the presence of

oxygen in the upper layer of the Venus atmosphere. V. P.

A64-28442

INFRARED SPECTRA AND THE PROBLEM OF PHYSICAL CON-

DITIONS ON THE SURFACE OF VENUS.

V. I. Moroz {Moscow State University, Astronomical Institute,,

Moscow, USSR).

IN: INTERNATIONAL ASTRONAUTICAL CONGRESS, 13TH,

VARNA, BULGARIA, SEPTEMBER 1962, PROCEEDINGS.

VOLUME I.

Edited by Nicolas Boneff and irwin Hersey.

Vienna, Springer-Verlag, 1964, p. 82-87. 15 refs.

Discussion of data obtained primarily by infrared spectroscopy

techniques, the use of which enables a better insight into the

physical conditions at the Venus surface. The data inciude: (1)

estimates of the pressure and rotational temperature; {_) infrared

spectroscopy of Venus in the 8- to Ii-la, 1- to g. 5-Ja, and l- to 3. 5-bl

regions; and (3) the phase variation of radio emission. An analysis

of these data indicates that: (a) the cloud layer enveloping Venus

consists of dust particles; (b) in the far infrared {possibly at 3 /a),

radiation is intensely absorbed by some unknown substance, which

conceals the COg bands above the cloud cover and produces a strong

greenhouse effect below the cover; and (c) this greenhouse effect

creates a high ternperature on the planet's surface, and leads to a

large depth of the lower atmosphere, and relatively high pressures

at the surface. V.P.

A64-28490 •

THE EFFECT OF VARIABLE CORIOLIS PARAMETER IN A PLAN-

ETARY CIRCULATION GENERATED BY A TWO-PARAIMETER

QU ASIGEOSTROPHIC MODEL.
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A65-11015

Abraham Huss (Hebre'_, University, Jerusalem, Israel).

Journal of the Atmospheric Sciences, vol. 21, Sept. 1964,

p. 507-512. 9 refs.

Contract No. AP i9(604)-4963; NSF Grant No. G-14698.

Experimental investigation of the role of the " fl-term, " which

represents the effect of the spherical shape of the Earth, in the

generation of general circulation patterns in a planetary atmosphere.

The governing equations of a two-level quasi-geostrophic model

•_ere integrated twice for periods of about 10 day's, once including

variation of the Coriohs parameter (the fl term) and once excluding

at. It is stated that, as expected, the exclusion of the fl-term re-

suited in a quicker rate of development. The evolving perturbation

had almost the same pattern in the two cases, but the final distribu-

tion of the mean zonal winds was different. In the _ = 0 case, the

zonal velocities in the central region tended towards a barotropic

pattern, while a baroclinic jet was formed m the case where fl= 0.

The numerical integration is compared with linear theory.

(Author) M. M.

A64-28497 •

THE STRATOSPHERIC ROTATION OF JUPITER IN NOVEMBER

1963.

Minoru Nishida (Kyoto University, Dept. of Nuclear Science,

Kyoto, Japan) and Jun Jugaku (Tokyo, University, Tokyo As-

tronomical Observatory, Tokyo, Japan).

Journal of the Atmospheric Sciences, vol. 21, Sept. 1964,

p. 568, 569. 8 refs.

Confirmation of the occurrence in November 1963 of the

anomaly predicted by Owen and Staley in the inclination of the

Jovian lines reiative to the rotation of the planet. It is stated

that, if the measurement is correct and substantiated by other

observations, the inclination anomaly must have occurred between

Aug. and Nov. Caution is necessary in interpreting this anomaly

as being due to the Doppler shifts only and as shear velocities be-

tween upper and lower atmospheres of Jupiter. It is noted that the

lines in the spectrum obtained do not show the curvature within the

accuracy of measurement and that, hence, (Spik's original inter-

pretation of the I961 anomaIy is not valid for the present observation.

A conclusion is reached on the straightness of planetary lines which

is stated to be in agreement with Giver (1964). M.M.

A64-28S96

THE POSSIBILITY OF OBSERVING THE POLARIZATION OF

THERMAL RADIO EMISSION OF PLANETS.

N. S. Soboleva and Iu. N. Pariiskii (Akademiia Nauk SSSR,

Glavnaia Astronomicheskaia Observatoriia, Pulkovo, USSR).

(Astronomicheskii Zhurnal, vol. 41, Mar.-Apr. 1964, p. 362-365. )

Soviet Astronomy, vol. 8, Sept.-Oct. 1964, p. 282-284. 10 refs.

Translation.

1965
IAA ENTRIES

A6S-10072

THE BIG PLANETS.

P. J. E. Peebles (Princeton University, Princeton, N. 3". ).

International Science and Technology. Nov. 1964, p. 32-38.

General description of Jupiter and Saturn. The two largest

and most massive planets are the lowest in density and. like the

Sun, consist mostly of hydrogen. They are not energy sources

like the Sun, however, because their masses are too low to create

temperatures high enough, even at their centers, to ininate the

energy-generating nuclear transformation of hydrogen into helium.

Their high masses and gravitation can, however, create pressures

well above 106 atm at moderate depths, and this pressure can con-

vert ordinary hydrogen into its theoret*cally possible metallic form.

Such a phase change, by prey*drag a large core of material with

high electrical conductivity, would help account for J_piterTs intense

magnetic field and Van AIlen belt, both inferred to explaan recently

discovered features of Jupiter's complex spectrum of radio noise.

Saturn' s radio spectrum is less clearly indicative of a radiation

belt, and it is consxdered possible that its rings of ice-covereddust.

ammonia, and methane prevent one from forming. Ammonia.

methane, water, helium, and neon are present in both planets'

atmospheres, where the temperature at the base may be Z000°K.

The top of the ammonia cloud layer forming the visible surface on

both planets is believed to be 150°K. (Author) F.R.L.

A6S-10241

OPTICAL PROPERTIES OF THE ATMOSPHERE OF MARS IN THE

UV REGION OF THE SPECTRUM [O13 OPTICHESKIKH SVOISTVA-KH

ATMOSFERY MARSA V UL' TRA/'IOLETOVOM UCHA_TEE

SPEKTRA].

V. I. Garazha and E. G. lanovitskii (Khar'kovskaia Astronomi-

cheskaia Observatoriia, I_arkov; Akademiia Nauk Ukrainskoi SSR,

Glavnaia Astronomicheskaia Observatoriia, Kiev, Ukrainian, SSR).

Astronomicheskii Zhurnal, vol. 41, Sept.-Oct. 1964, p. 94Z-950.

Zl refs. In Russian.

Proof that the optical thickness of the atmosphere of Mars in

the _ = 360 m_ region of the spectrum was appreciably greater than

unity during the great 1956 opposition. Suggestion is made that the

"UV layer" of the atmosphere of Mars consists of a gas-aerosol

mixture. The particle albedo of the mixture is 0.50 in the event of

single scattering. The indicatrix of light scattering for the spectrum

region and the mean aerosol particle radius are determined using

the Rocard theory to interpret atmospheric indicatrices. The

concentration of aerosol particles in the UV layer is found to be

very high. V.Z.

A65-10333 =

STUDIES OF PLANETARY ATMOSPHERES. I - THE DISTRIBUTION

OF ELECTRONS AND IONS IN THE EARTH' S EXOSPHERE.

J. J. Angerami and J. O. Thomas (Stanford University, Radio-

science Laboratory, Stanford, Calif. ).

Journal of Geophysical Research, vol. 69, Nov. 1, 1964, p. 4537-4560.

37 refs.

Grants No. NsG 30-60; No. AF AFOSR 62-370.

Analysis of factors governing the distribution of electrons and

_ons in a planet's exosphere under diffusive equilibrium. The

theory takes into account the effect of the electric field that arises

from charge separation, the centrifugal force arising from the

rotation of the planet, and the effect of the planet's gravitational

field. It is assumed that the charged particles are constrained to

move only along the direction of the planet's magnetic lines of force.

The modifications that result in the electron and ion distributions

when a temperature variation is assumed along a line of force are

also considered. The results predicted by the theory are compared

with actual experimental observations of the electron-density dis-

tribution in the Earth's exospheric plasma which have been obtained

in recent years from whistler data and from topside ionograms

made by the Alouette satellite. (Author) W. M. R.

A65-1101S =

THE UTILIZATION OF THE PLANETARY ATMOSPHERES AS

CHEMICAL ENERGY SOURCES.

R. A. Rhein (California Institute of Technology, Jet Propulsion

Laboratory, Pasadena, Calif. ).

Combustion Institute, Western States Section, Fall Meeting, Salt

Lake City, Utah, Oct. Z6, Z7, 1964, Paper 64-25. 12 p.

Search for appropriate chemicals for burning in the atmospheres

cf Mars and Venus as a means of propulsion. The guiding criterion

was the heat evolution per unit mass of propellant. The ignition

temperaturesofmetalpowders (Li, Be, Mg, Ca, B, A1, Ce, mischme-

tall, Ti, Zr. Th. U, Cr, and Mn) in pure nitrogen and pure carbon

dioxide were measured in a reaction tube fitted with a chromel-

alumel thermocouple. Ultrafine powdered berylIium proved most

promising, while lithium, aluminum, and magnesium showed

great potential. However, the high toxicity of Be and the corrosive-

ness of Li are seen to be deterrents to the development of propul-

sive devices using these fuels. W.M.R.
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A65-11491

A65-11491 #

MARTIAN ENTRY CAPSULE.

F. G. Beuf (General Electric Co, , Missile and Space miv. , Re-

entry Systems Dept. , Advanced Requirements Section, Philadelphia,

Pa. ).

Astronautics and Aeronautics, vol. Z, Dec. 1964. p. 30-37. 15 refs

Description of a method for determining the nature of the Mar-

tian atmosphere. It is indicated that such determinations are

necessary if successful soft landings are to be accompIished on the

Martian surface. It is concluded that measurements of Martian at-

mospheric surface pressure, scale height, altitude-density profile,

and gaseous constituents appear to be possible through use of a sim-

ple, lightweight, entry-system experiment. It is indicated that a

spherical entry vehicle would permit derivations of the atmospheric

density-time relationship even though angle of attack is unknown. A

relay communications link (experiment, flyby bus, Earth) is said

to look attractive from the standpoints of power, data rate, state-

of-the-art hardware, and operational fIexibility. There is con-

sidered to be a high degree of probability that the described experi-

ment can be built from components and materials whose present

state of development is compatible with the thermal sterilization

requirement. D.H.

Discussion of the chemistry of the postulated interaction of the

atmosphere and lithosphere of Venus, and presentation of a zonal

model capabie of explaining some of the observed atmospheric

characteristics. It is demonstrated that the upper limits in the

quantities Pco/Pcoz,PHgo, and Prig and the absolute values of

T, Pcog, and P(total) can be used to give a self-consistent picture

of the atmosphere if hydrogen is assumed largely lost. The infer-

red surface values of T _ 700°K, Pco/Pco2 _< 10 -3, and

PHZ O ,< 10 -3 atm lead to the result that PH2 _< I0-5"05 arm and

indicate that metaIIic iron, free carbon, and hydrocarbons are

not stable on the surface or in the lower atmosphere. The upper

limit in Pco/Pco2 corresponds to the Iower Iimit Poz >/10 -27. l

atm at 700°K, which is in the center of the magnetic field. The

magnesium carbonate magnesite and the calcium-magnesium car-

bonate dolomite are found to be unstable in the presence of free

silica at PCOz (surface) _ 10 atm. Calcite may be stable in the

presence of free silica, and there is a chance that the atmosphere

may be approximately buffered by the wallastonite reaction in the

range PCO z _ 1-50 arm at the surface. These results are said to

agree with the previous conclusions of the writer and generally with

those of Adamcik and Draper regarding magnesite and calcite.

(Author) M.M.

A65-11605 _

EXPERIMENTAL CONVECTIVE HEAT-TRANSFER MEASURE-

MENTS.

D. J. Collins and T. E. Horton (California Institute of Technology,

Jet Propulsion Laboratory, Pasadena, Calif. ).

AIAA Journal, vol. 2, NOv. 1964, p. Z046, 2047. 9 refs.

Experinlental investigation of stagnation-point heat transfer to

determine the range of uncertainties in convective heat transfer

due to limited knowledge of the atmosphere of the near planets.

Three atmospheric models were investigated: 9% CO Z, 90% N Z,

1% A; 100% COg; and 65% CO Z, 35% A. The first model is thought

to be the most likely composition of the Venus atmosphere, and

the other two are possible Martian atmospheres. All measurements

were made in the JPL hypervelocity shock tube. Experimental

results are presented graphically. It was found that the carbon-

dioxide and nitrogen atmospheres have convective heat-transfer

rates similar to that for air. The presence of argon in the atmo-

sphere increases the convective heat transfer by about a factor of

2 for the model atmosphere investigated. F.R.L.

A65-11857

THE THERMAL OPACITY IN THE MAJOR PLANETS.

Laurence M. Trafton (Carnegie Institution of Washington and

California Institute of TechnoIogy, Mount WiIson and Palomar

Observatories, Pasadena, Calif. ).

Astrophysical Journal, vol. 140, Oct. l, 1964, p. 1340, 1341. I0 refs.

Calculation of monochromatic absorption coefficients of H Z as

a function of temperature, following the principles outlined by Poll

and Kranendonk (1961} and the measurements of Kiss and Welsh

(1959), as a basis for the future construction of model atmospheres

for the major planets, in an investigation of possible sources of

their opacity. As a preliminary analysis of the problem, a gray

model in hydrostatic equilibrium has been constructed for Jupiter,

using a Planck mean of the H 2 dipole absorption for an adopted

effective temperature of ll0°K and taking into consideration only

the D-dependence of the absorption coefficient. The results are

given in a table. It is stated that, on the basis of the preliminary

results, it would appear that it is possible to construct a model in

hydrostatic equilibrium for the atmosphere of Jupiter with no other

source of energy than solar radiation. M.M.

A65-131 S6

EVIDENCE FOR AN ATMOSPHERE ON IO.

Alan B. Binder and Dale P. Cruikshank (Arizona, University,

Dept. of Geology, and Lunar and Planetary Laboratory, Tucson,

Ariz. ).

Icarus, vol. 3, Nov. 1964, p. 299-305. 8 refs.

Photometric observations of eclipse reappearances of Jupiter

I and II made in 1962-64 to search for a possible anomalous bright-

ening of the satellite after eclipse. It is stated that a brightening,

if present, would suggest a frost or snow deposit or a haze layer

by a surface temperature drop during eclipse. In each of four cases

of JI eclipse reappearances, a brightness anomaly was observed

which had an average value of 0.09 stellar magnitudes. The anom-

aly decayed in about 15 minutes. A single observation of JII showed

no anomaly. (Author) M.M.

A65- i 3158

THE UPPER ATMOSPHERE OF ,_tJPITER.

S. H. Gross (Cutler-Hammer, Inc. , Airborne Instruments

Laboratory, Deer Park, N. Y. )and S. I. Rasool (NASA, Goddard

Space Flight Center, Goddard Institute for Space Studies, New

York; New York University, Dept. of Meteorology, New York, N.Y. ).

Icarus, vol. 3, Nov. 1964, p. 311-3zg. Z4 refs.

Theoretical investigation of the properties of the upper at-

mosphere of Jupiter. The vertical temperature profile in the at-

mosphere above the clouds and the structure of the ionosphere have

been computed for two different model atmospheres: Model I cor-

responds to a H/He mixing ratio of 29:1 by volume (Urey, 1959),

and Model II has a H/He ratio as low as 0. 03:1 (Opik, 1962). As-

suming that the atmosphere of Jupiter above the clouds is in ra-

diative equilibrium, the temperature distribution in the upper at-

mosphere of Jupiter has been computed. With a cloudtop tempera-

ture of 153°K and a total optical thickness of the atmosphere in the

far infrared of 0. 66, the radiation emitted by the planet is

3.1 x 104 ergs cm -3 sec -I. This value of radiation flux is about

four times higher than the solar flux received by Jupiter. The

equilibrium distribution of electron densities in the ionosphere

of Jupiter has also been calculated. The maximum electron den-

sities of _ 1066 electrons/ca 3 are found to occur at the altitudes

of g20 km and II0 km above the cloudtop for the two model atmo-

spheres. (Author) M. IM.

A65-13155

A CHEMICAL MODEL FOR THE LOWER ATMOSPHERE OF VENUS.

Robert F. Mueller (Chicago, University, Dept. of Geophysical

Sciences, Chicago, Ill. ).

Icarus, vol. 3, Nov. 1964, p. g85-Z98. 44 refs.

A65-13160

ON THE INFRARED OPACITY OF JUPITERIS OUTER ATMO-

SPHERE.
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A65-13765

Robert L. Wildey (California Institute of Technology, Div. of

Geological Sciences; Carnegie Institution of Washington and

California Institute of Technology, Mount Wilson and Palomar

Observatories, Pasadena, Calif. }.

Icarus, vol. 5, Nov. 1964, p. 352-335. 8 refs.

Grant No. NsG 56-60.

Determination of the dependence of the source function on op-

tical depth in Jupiter' s atmosphere, using limb-darkening measure-

ments of Jupiter in the 8-14 micron wavelength band. It is stated

that, assuming that the enhancement of emission from the shadows

of satellites is derived from the propagation downward into the at-

mosphere of complete transparency at the loss of energy no longer

maintained by the Sun, it is possible to derive, from the observed

degree of enhancement and the time in which it is reached, the

ratio of the 8 to 14 micron absorption coefficient per graz_ to the

specific latent energy of the atmosphere. The assumptions are

such that a lower bound to the opacity is produced. Ammonia ap-

pears to be ruled out as the responsible agent, and other com-

pounds of known presence seem less likely. (Author) M.M.

A65-13684

THE REACTION PRODUCTS OF SOLAR HYDROGEN AND COM-

PONENTS OF THE HIGH ATMOSPHERE OF VENUS - A POSSIBLE

SOURCE OF THE VENUSIAN CLOUDS.

R. C. Robbins (Stanford Research Institute, Menlo Park, Calif. ).

Planetary and Space Science, vo!. 12, Dec. 1964, p. 1145-1146.

16 refs.

Theory on the origin and compositlon of the Venusian clouds.

Hydrogen from the solar wind reacts with components of the upper

atmosphere, prIncipally CO and N Z. The initial reaction products

are protected upon entering the dark hemisphere of Venus, and the

long night (_1400 hr) provides ample time for polymerization, con-

densation, and subsidence to lower levels of the atmosphere. A

continuous source from above, coupled with regenerative processes

from the hot regions below, fulfills the requirements for maintain-

ing a perpetual cloud layer. (Author) M.l%i.

A6S- 1376S

SINTON B_NDS - EVIDENCE FOR DEUTERATED WATER ON

MARS.

James S. Shirk, William A. Haseltine, and George C. Pimentel

(California, University, Dept. of Chemistry, Berkeley, Calif.).

Science, vol. 147, Jan. 1, 1965, p. 48, 49. 8 refs.

NASA-NSF- suppor ted research.

Analysis of IR spectra of the atmosphere of Mars in the region

from i to 4.2/a- The LR absorption bands observed by Sinton at

2710, 2793, and 2898 cm -1 (3.69, 3.58, and 3.45[Z respectively),

in the spectrum of Mars, may be due to gaseous DZO and HDO in

the Martian atmosphere. The implication would be that the

deuterium/hydrogen ratio exceeds that on Earth, presumably

because of escape of the lighter gases from Mars, with accompanying

gravitational fractionation of the hydrogen isotopes. (Author) D.H.
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5UTENE-1 IN VACUUM ULTRAVIOLET

GCA-TR-bZ-6-N N62-12688

CARBON DIOXIDE ABSORPTION - PATH LENGTHS FOR

VENUS ATMOSPHERE

U-1846 N62-17666

ABS_PTION BAND

PHOTOCHEMICAL REACTIONS IN THE ATMOSPHERE OF MARS

N62-16005

INTENSITY CHANGES OF THE METHANE ABSORPTION BAND

IN JUPITER ATMOSPHERE AS A FUNCTION OF TIME AND

POSITION ON THE PLANET DISK A63-25379

HIGH DISPERSION SPECTROGRAMS OF JUPITER SHONING

ABSORPTION LINES IDENTIFIED AS NEW BAND OF AMMONIA

A66-21019

SCATTERING BY COLD PLANETARY ATMOSPHERE

ILLUMINATED ONLY FROM WITHOUT OVERLYING PERFECTLY

ABSORBING SURFACE1 CALCULATING PHOTON PATHS

A66-26890

INFRARED SPECTROSCOPY OF VENUS USED TO ESTIMATE

CARBON DIOXIDE ABUNDANCE BY MEASUREMENT OF

ABSORPTION BANDS A66-27655

ABSORPTION COEFFICIENT

INDICATRIX OF LIGHT SCATTERING AND RATIO OF

SCATTERING COEFFICIENT TO ABSORPTION COEFFICIENT

DETERMINED FOR VENUS ATMOSPHERE

A6_-ITBT6

INDICATRIX OF LIGHT SCATTERING AND RATIO OF

SCATTERING COEFFICIENT TO ABSORPTION COEFFICIENT

DETERMINED FOR VENUS ATMOSPHERE

A66-25623

LIGHT SCATTERING IN PLANETARY ATMOSPHERE TAKING

INTO ACCOUNT CURVATURE OF ATMOSPHERIC STRATA AND

ASSUMING ABSORPTION COEFFICIENT DIMINISHES WITH

HEIGHT A66-268OT

MICROWAVE ABSORPTION COEFFICIENT FOR MARTIAN

ATMOSPHERE FROM PEAK RESONANCE FREQUENCY

ABSORPTION AND ABSORPTION LINE HALF-WIDTH VALUES

Ab4-28375

THERMAL ABSORPTION COEFFICIENTS OF HYDROGEN IN

GRAY MODEL OF JUPITER ATMOSPHERE

A65-1185T

I R OPACITY OF JUPITER OUTER ATMOSPHERE AND IR

ENHANCEMENT OF SATELLITE SHADONv USING LIMB

DARKENING MEASUREMENTS A65-13160

ABSORPTION SPECTRUM

ULTRAVIOLET SPECTRA OF PLANETARY ATMOSPHERES AND

THE NEAR INFRARED CARBON DIOXIDE BANDS OF VENUS

N62-11666

ABSORPTION SPECTRUM ANALYSIS FOR THE MAJOR

PLANETSt EXAMINING THE ROLE OF METHANE

DISSOCIATION IN THE 5,300-BwTOO ANGSTROM UNIT

WAVELENGTH RANGE A63-26009

PHOTOCHEMISTRY OF VENUS ATMOSPHERE - ABSORPTION

SPECTROSCOPY AND IRRADIATION STUDIES OF MODEL

ATMOSPHERIC GASES

NASA-TN-D-1986 N63-]7208

PLANETARY AERONOMY - COMPILATION OF ABSORPTION

SPECTRUM OF SOLAR VACUUM ULTRAVIOLET RADIATION BY

ATMOSPHERIC GASES

NASA'-CR-15 N63-17313

HIGH DISPERSION SPECTROGRAMS OF JUPITER SHOWING

ABSORPTION LINES IDENTIFIED AS NEW BAND OF AMMONIA

A66-21019

ANOMALOUS INCLINATION OF AMMONIA SPECTRAL

ABSORPTION LINES IN PLANETARY ATMOSPHERE OF

JUPITER N64-1¢515

COMPARISON OF ABSORPTION SPECTRA OF VOLCANIC FLAME

AND SMOKE WITH SPECTRA OF MARS _ VENUS ATMOSPHERES

FTD-TT-63-305/IG6 N64-16362

ABSTRACTS

PLANETARY ATMOSPHERESt PROPERTIES, AND EXPLORATION

R62SD85 N62-1666T

SOLAR SYSTEM SCIENCE - 1961 LITERATURE SURVEY -

ABSTRACTS, BIBLIOGRAPHY N63-12581

ACCLIMATIZATION

NUMBER OF PLANETS WITH ENVIRONMENTAL CONDITIONS

SUITABLE FOR HUMAN HABITATION

R-414-PR N64-20315

AEOLDSPHERE

AEOLOSPHERE AND ATMOSPHERE OF VENUS

THE AEOLOSPHERE AND ATMOSPHERE OF VENUS

N62-11375

N62-11766

AEROBEE ROCKET

SOLAR TELESCOPE OBSERVATIONS AND AEROBEE ROCKET

STUDIES OF PLANETARY ATMOSPHERE

N64-28862
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AERODYNAMICCHARACTERISTICS

AERODYNAMIC CHARACTERISTICS

STATIC AERODYNAMIC CHARACTERISTICS OF SHORT BLUNT

CONES WITH VARIOUS NOSE AND BASE CONE ANGLES

NASA-TN-D-132T N62-1210T

AERODYNAMIC DRAG

SPACECRAFT DECELERATION UPON ENTRY INTO MARS ORBIT

BY AERODYNAMIC BRAKING, CONSIDERING VEHICLE SHAPE

AND VELOCITY EFFECTS ON ENTRY HEATING

AIAA PAPER 64-679 A64-19913

AEROCYNAMIC HEATING

FLIGHT MECHANICS OF HYPERSONIC SPACE PROBE THROUGH

PLANETARY ATMOSPHERES ON BASIS OF TWO-BODY

PROBLEMS IN CELESTIAL MECHANICS
A64-2639B

AERODYNAMIC STABILITY

TUMBLING MOTION OF AERODYNAMICALLY STABLE BODY ON

ATMOSPHERIC ENTRY

NASA-TR-R-203 N64-26075

AERODYNAMICS

MARTIAN ENTRY AERODYNAMICS & HEAT SHIELD DESIGN

IAS PAPER-62-163 N62-13351

AERONOMY

PLANETARY AERONOMY - ABSORPTION AND

PHOTDIONIZATION COEFFICIENTS OF PROPYLENE AND

BUTENE-1 IN VACUUM ULTRAVIOLET

GCA-TR-62-4-N N62-12688

ATMOSPHERIC SCIENCES, 1961-1971

NAS-NRCIPUB-946 N62-15346

PLANETARY AERONOMY - NITROGEN DIOXIDE IN MARTIAN

ATMOSPHERE

GCA-TR-62-5-N N62-16682

PLANETARY AERONOMY - SOLAR FLUX INCIDENT AT TOP OF

ATMOSPHERES OF EARTH AND NEIGHBORING PLANETS FOR

SPECTRAL REGION 50 TO 3000-A

NASA-CR-II N63-17312

PLANETARY AERDNOMY - COMPILATION OF ABSORPTION

SPECTRUM OF SOLAR VACUUM ULTRAVIOLET RADIATION BY

ATMOSPHERIC GASES

NASA-CR-15 N63-17313

PLANETARY AERONOMY - ATMOSPHERIC AIRGLOW OF DARK

SIDE OF VENUS

NASA-CR-14 N63-17314

PLANETARY AERONOMY - ATOMIC SHIELDING FACTORS AND

CHANGES IN ATOMIC CHARGE DISTRIBUTION IN

INTERACTION WITH MAGNETIC FIELD

NASA-CR-6 N63-17315

PLANETARY AERONOMY - ABSOLUTE INTENSITY OF VACUUM

ULTRAVIOLET RADIATION MEASURED BY PHOTOIONIZATION

TECHNIQUE

NASA-CR-7 N63-17316

EXPERIMENTAL AND THEORETICAL STUDIES OF PLANETARY

AERONOMY AND ATMOSPHERES IN VACUUM ULTRAVIOLET

NASA-CR-50201 N63-17319

IONOSPHERIC RESEARCH - PHYSICS_ DYNAMICSt

AERONOHIC PROPERTIES OF EARTH g PLANETARY

ATMOSPHERE

AFCRL-63-931 N64-14972

AERONOMY - STUDIES IN PLANETARY ATMOSPHERE

NASA-CR-53559 N64-18306

AEROSOL

BREAKING WAVES, AEROSOLS, AND OZONES IN EARTH AND

OTHER PLANETARY ATMOSPHERES

NASA-CR-56134 N64-20724

AEROSPACE MEDICINE

ECOLOGICAL PROFILE DE MARS - AEROSPACE MEDICINE
N63-20576

SPACE BIOLOGY AND MEDICINE - EXTRATERRESTRIAL LIFE

ON MARS AND VENUS N63-21547

AIR

THE THREE-DIMENSIONAL STRUCTURE OF THE PLANETARY

SUBJECT INDEX

BOUNDARY LAYER N62-10330

AIRGLOW

PLANETARY AERONOMY - ATMOSPHERIC AIRGLOW OF DARK

SIDE OF VENUS

NASA-CR-14 N63-IT316

MARS ATMOSPHERIC AIRGLOW

NASA-RP-250 N64-26310

ALBEDO

ALBEDO RADIATION FROM THE MOON AND PLANETS

N62-15240

DIFFUSE REFLECTION OF RADIATION BY PLANETARY

ATMOSPHERE, WHOSE BOTTOM SURFACE REFLECTS

ACCORDING TO LAMBERTS LAW WITH CONSTANT ALBEDO

A64-15023

ALGAE

LIFE IN EXTRATERRESTRIAL ENVIRONMENTS

ARF 3194-4 N62-10045

ALKYL

RESEARCH SUMMARY NO. 36-14 - FEB. I TO

APRIL I, 1962

JPL-RS-36-14 N62-12820

AMMONIA

HIGH DISPERSION SPECTROGRAMS OF JUPITER SHOWING

ABSORPTION LINES IDENTIFIED AS NEW BAND OF AMMONIA

A64-2IOIg

AMMONIA BAND ANOMALY IN SPECTRUM OF PLANET

JUPITER A64-22306

ANOMALOUS INCLINATION OF AMMONIA SPECTRAl

ABSORPTION LINES IN PLANETARY ATMOSPHERE OF

JUPITER N64-14515

AMPLIFIER

RESEARCH SUMMARY NO. 36-14 - FEB. I TO

APRIL 1, 1962

JPL-RS-36-14 N62-12820

ANGLE OF ATTACK

MOTION OF SHORT 10 DEGREE BLUNTED CONE ENTERING

MARS ATMOSPHERE AT VARIED ANGLES OF ATTACK AND

PITCHING RATES

NASA-IN-D-1326 N62-12106

ANGLE-OF-ATTACK CONVERGENCE OF SPINNING BODIES

ENTERING PLANETARY ATMOSPHERES AT LARGE

INCLINATIONS TO FLIGHT PATH

NASA-TR-R-210 N64-32435

ANTENNA

RESEARCH SUMMARY NO. 36-14 - FEB. I TO

APRIL I, 1962
JPL-RS-36-14 N62-12820

POWER HANDLING CAPABILITY AND BREAKDOWN POWER

LEVEL OF TYPICAL LINEAR AND CIRCULARLY POLARIZED

ANTENNAS IN SIMULATED MARS AND VENUS ATMOSPHERES

NASA-CR-S9111 N64-33094

ARGON

EQUILIBRIUM RADIATIVE HEAT TRANSFER TO BLUNT ENTRY

BODIES IN HIGH ARGON ATMOSPHERES

A64-22783

LIGHTWEIGHT SMALL POWER CONSUMING INSTRUMENT FOR

DETECTING ARGON ABUNDANCE IN MARTIAN ATMOSPHERE

A64-23742

ASTRONAUTICS

PROCEEDINGS OF 13TH INTERNATIONAL ASTRONAUTICAL

CONGRESS AT VARNA, BULGARIA IN SEPTEMBER 1962

A64-28431

ASTRONOMICAL PHOTOMETRY

PHOTOMETRIC AND COLORINETRIC DATA ON THE NATURE OF

MARS ATMOSPHERE AND SURFACE, WITH TABULATION OF

ALBEDO AND COLOR OF OBJECTS ON THE EARTH AND MARS

A63-25359

STELLAR OCCULTATION OBSERVATIONS FROM FLYBY SPACE

PROBES OR PLANETARY PHOTOMETRY IN ORDER TO STUDY

PLANETARY ATMOSPHERES A64-12566
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SUBJECT INOEX

SPECTROPHOTOEETRIC AND SPECTROCOLORIMETRIC STUDIES

OF MOON AND PLANETS A66-27072

JOVIAN SATELLITES ATMOSPHERIC STUDY BY PHOTOMETRIC

OBSERVATION OF ANOMALOUS BRIGHTENING AFTER ECLIPSE

A65-13156

ASTRONOMICAL SPECTRUM

SPECTROSCOPIC RESEARCH ON THE ATMOSPHERIC

COMPOSITIONS, VELOCITY FIELDSw AND THERMAL

STRUCTURES OF THE MAJOR PLANETS

A6_-16250

SPECTROGRAPHIC STUDY OF ATMOSPHERE OF MERCURY,

NOTING HYDROGEN EMISSION LINES AND ROLE OF SOLAR

RADIATION A66-19823

ASTRONOMY

ATMOSPHERES OF MARS AND VENUS

NAS-NRC-966 N62-10621

ONR STRATO-LAB ASTRONOMICAL OBSERVATIONS

N62-10661

INFRARED SPECTRUM OF VENUS N62-15229

SOVIET BLOC RESEARCH IN GEOPHYSICSt ASTRONOMY, AND

SPACE SCIENCES /NO. 681 1962

JPRS-16655 N63-10526

STUDY OF PLANETARY ATMOSPHERES BY STELLAR

OCCULTATION

RM-3279--JPL N63-11322

NASA PROGRAM PLANNING - ASTRONOMYw SOLAR PHYSICSt

PLANETARY ATNDSPHERESt IONDSPHERES! BIOSCIENCE AND

PLANETOLOGY

NASA-TM'-X-5013B N63-18313

EXPERIMENTS & RESEARCH IN ASTRONOMY, SOLAR

PHYSICSt PLANETARY ATMOSPHERESv IONOSPHERES &

RADIO PHYSICS, PARTICLES [ FIELDSt AND BIOSCIENCES

NASA-TM-X-SI603 N66-19258

SPACE SCIENCE CONTRIBUTIONS IN ASTROPHYSICSt

GEODESYt GEOLOGYt METEOROLOGYe AND ASTRONOMY

N6_-30339

ASTROPHTSICS

UPPER ATMOSPHERE OF THE PLANETS

N62-10119

PHYSICAL PROPERTIES OF THE NOON AND PLANETS

RN-2900-JPL N62-11286

MANNED ENTRY MISSIONS TO MARS AND VENUS

ARS PAPER-2158-61 N62-13693

INFRARED SPECTROSCOPY OF ATMOSPHERIC GASES

N6Z-16023

PHYSICS OF THE PLANETS N63-I0225

UPPER ATMOSPHERE OF THE PLANETS

N63-13168

RECENT ASTRONOMICAL AND ASTROPHYSICAL ADVANCES

COVERING VENUS ATMOSPHEREt ECLIPSES AND STRAY

BODIES IN SOLAR SYSTEM A66-17350

SPACE SCIENCE CONTRIBUTIONS IN ASTROPHYSICSt

GEODESYw GEOLOGY! METEOROLOGY, AND ASTRONOMY

N66-30339

ATMOSPHERE MODEL

MODELS OF IONOSPHERES OF VENUS AND NARSw BASED ON

ANALYSIS OF PHOTOCHEMICAL REACTIONS OCCURRING IN

THE EARTHS ATMOSPHERE A63-20011

THERMAL RADIATION MEASUREMENTS OF THE HOT GAS CAP

OF POLYETHYLENE MODELS FLYING THROUGH MIXTURES OF

CARBON DIOXIDE AND NITROGEN THAT SIMULATE MARS AND

VENUS ATMOSPHERES

AIAA PAPER 63-455 A63-20669

MODEL ATMOSPHERES OF MARS, GIVING PROBABLE EXTREME

OF PRESSURE AND DENSITY FOR ITS UPPER ATMOSPHERE

AND APPROXIMATE ALTITUDES OF CHARACTERISTIC

PHENOMENA A63-ZI61T
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ATMOSPHERE MODEL

PHOTOCHEMISTRY OF VENUS ATMOSPHERE - ABSORPTION

SPECTROSCOPY AND IRRADIATION STUDIES OF MODEL

ATMOSPHERIC GASES

NASA-TN-D-1986 N63-17208

FLIGHT CONDITIONS IN ATMOSPHERE OF MARS AND

VENUS - ATMOSPHERE MODEL

RM-3388-PR N63-18386

MODEL ATMOSPHERE OF MARS FOR ATMOSPHERIC ENTRY

ENGINEERING STUDY - PLANETARY EXPLORATION

P-2639 N63-19316

MODELS OF MARS ATMOSPHERE TO STUDY EFFICIENCY OF

LAUNCH TRAJECTORIES FROM MARS, AND VEHICLE AND

FLIGHT MECHANICS

AIAA PAPER 64-15 A66-12923

GREENHOUSE MODEL OF VENUS ATMOSPHERE AS

EXPLANATION OF ITS HIGH SURFACE TEMPERATURE

AIAA PAPER 64-68 A66-12926

MODEL ATMOSPHERES OF MARS FOR USE BY DESIGN, TEST

AND RELIABILITY ENGINEERS

AIAA PAPER 66-67 A66-LZOZ6

MAGNITUDE OF GREENHOUSE EFFECT COMPUTED AS

FUNCTION OF INFRARED OPACITY OF VENUS ATMOSPHERE

MODEL AND AMOUNT OF CLOUD COVER

A66-13811

THERMAL RADIATION MEASUREMENTS OF HOT GAS CAP OF

POLYETHYLENE MODELS, FLYING THROUGH MIXTURES OF

CARBON DIOXIDE AND NITROGEN THAT SIMULATE MARS AND

VENUS ATMOSPHERES

AIAA PAPER 63-455 A66-15163

THERHOCHEMICAL EQUILIBRIUM ELECTRON CONCENTRATION

AS FUNCTION OF TEMPERATURE AND DENSITY

CORRESPONDING TO FIVE MARTIAN ATMOSPHERIC MODELS

A66-22736

VENUS MODEL WITH HOLE OR SEMITRANSPARENT IONIZED

LAYER PROVIDING RADIO EMISSION SPECTRUM FOR DATA

ON PLANETARY SURFACE A66-26962

CARBON NUNOXIOE ABSORPTION BAND IN INFRARED

SPECTRUM OF VENUS ATMOSPHERE MODEL IN CARBON

DIOXIDE PHOTODISSOCIATION REGION

A66-26966

VENUS RADIO OBSERVATIONS COMPARED WITH PREDICTED

RADIO SPECTRA FOR THREE ATMOSPHERE MODELS

A66-25266

ROTATIONALe PRECESSIONAL AND NUTATIONAL MOTION OF

BODY ENTERING MARS ATMOSPHERE IN VERTICAL AND

OBLIQUE DIRECTIONS A66-26272

MODELS OF MARS ATMOSPHERE TO STUDY EFFICIENCY OF

LAUNCH TRAJECTORIES FROM MARS, AND VEHICLE AND

FLIGHT MECHANICS

AIAA PAPER 64-15 A64-Z6583

ATMOSPHERE AND GEOLOGY OF MARS

JPRS-ZZ878 N66-16166

EFFECT OF CLOUO COVER ON GREENHOUSE MODEL OF VENUS

ATMOSPHERE N66-23895

MOLECULAR OPTICAL THICKNESS OF LOW DENSITY MODELS

OF ATMOSPHERE OF MARS

R64SD21 N66-26975

STAGNATION POINT HEAT TRANSFER USED TO DETERMINE

RANGE OF UNCERTAINTIES IN CONVECTIVE HEAT TRANSFER

IN MODEL PLANETARY ATMOSPHERES A65-11605

VENUSIAN ATMOSPHERIC AND LITHOSPHERIC INTERACTION

AND ZONAL MODEL ACCOUNTING FOR SOME CHEMICAL

STABILITIES A65-13155

JOVIAN UPPER ATMOSPHERIC MODEL AND CALCULATION OF

TEMPERATURE PROFILEw RADIATION FLUX AND

IONOSPHERIC STRUCTURE A65-1315B

MARS ATMOSPHERE MODELS FOR ENTRY VEHICLE DESIGN

NASA-TN-O-2525 N65-10955



ATMOSPHERICABSORPTION SUBJECTINOEX

ATMOSPHERICABSORPTION

MOLECULAR ABSORPTION OF INFRARED RADIATION IN

PLANETARY ATMOSPHERESt USING TRANSMISSIDN MODEL

WHICH INCLUDES TEMPERATURE EFFECTS
A64-1417Z

MICROWAVE ABSORPTION COEFFICIENT FOR MARTIAN

ATMOSPHERE FROM PEAK RESONANCE FREQUENCY

ABSORPTION AND ABSORPTION LINE HALF-WIDTH VALUES

A64-28375

MARS AND VENUS METEOROLOGY - MARS ATMOSPHERE TIDES

AND THERMODYNAMIC DIAGRAMSt AND VENUS ATMOSPHERE

ABSORPTION OF SOLAR ENERGY AND TEMPERATURE PROFILE

NASA-CR-55165 N66-13066

ATMOSPHERIC CIRCULATION

ROTATION ANOMALY OBSERVED IN JOVIAN SPECTRUM IS

CONVERTED TO ZONAL HIND SPEEDS FOR A STUDY IN

CONNECTION WITH TERRESTRIAL EQUATORIAL

STRATOSPHERIC WIND REVERSAL A63-21196

ATMOSPHERIC CIRCULATION AND CLOUD CONDITIONS ON

VENUS_ EXAMINING SURFACE PRESSURES AND PHASE

EFFECTS ON HEATING AND COOLING A63-25356

METEOROLOGY OF MARS AND VENUS - THERMAL STRUCTURE

AND CIRCULATION OF ATMOSPHERE

GCA-TR-63-6-N N63-13843

METEOROLOGY OF MARSt LIMITED TO GENERAL

CIRCULATION OF ATMOSPHERE OF PLANET

A66-I0130

CIRCULATION OF MARTIAN ATMOSPHERE DETERMINED FROM

CLOUD OBSERVATIONS DURING I963 OPPOSITION

A66-24965

TWO-PARAMETER QUASI-GEOSTROPHIC MODEL OF EFFECT OF

VARIABLE CORIOLIS PARAMETER ON PLANETARY

CIRCULATION PATTERNS A66-28490

MARS ATMOSPHERIC CIRCULATION N64-19357

ATMOSPHERIC COMPOSITION

CALCULATION OF THE VERTICAL DISTRIBUTION OF

NEUTRAL CARBON DIOXIDE, CARBON MONOXIDEt OXYGEN

AND OZONE GASES ON VENUS A63-16865

COMPOSITION OF THE ATMOSPHERIC HAZES OF EARTH,

MERCURY, VENUS AND MARS A63-Z5368

MARTIAN ATMOSPHERE EXAMINED THROUGH ITS REDNESSv

ITS ALBEDO AND ITS SURFACE MARKINGS, NOTING ALSO

THE COMPOSITION OF ITS TWO LAYERS OF PARTICULATE

MATTER A63-25362

STRUCTURE OF LOWER ATMOSPHERE OF VENUS

N63-15506

PLANETARY AERONOMY - COMPILATION OF ABSORPTION

SPECTRUM OF SOLAR VACUUM ULTRAVIOLET RADIATION BY

ATMOSPHERIC GASES

NASA-CR-15 N63-17313

U.S. SPACE PROGRAM - NASA CONTRIBUTION TO

KNOWLEDGE OF ATMOSPHERIC COMPOSITION

NASA-IN-X-50963 N63-23020

TEMPERATURE DEPENDENCE OF CARBON DIOXIDE

EQUILIBRIUM PRESSURE IN UREY EQUILIBRIUM APPLIED

TO VENUS ATMOSPHERE A6_-12686

CARBON-DIOXIDE AND HYDROGEN CONTENT IN MARTIAN

ATMOSPHEREt DETECTED FROM A HIGH DISPERSION

SPECTROGRAM A66-15535

EQUILIBRIUM SOLUTION FOR BLUNTED BODY MOVING AT

HYPERSONIC SPEED IN ATMOSPHERE CONSISTING OF

ARBITRARILY SPECIFIED GAS MIXTURE

A64-17829

HISTORY OF OXYGENIC CONCENTRATION IN EARTH

ATMOSPHERE CONSIDERED UNDER HEADING OF

PALEOATMOSPHERES INVOLVING QUANTITATIVE STUDY OF

PLANETARY ATMOSPHERE HISTORY

FS PAPER 3429 A66-19195

MICROWAVE SPECTRUM INVESTIGATION OF CHEMISTRY OF

VENUS ATMOSPHERE

NASA-CR-53365 N66-17818

ATMOSPHERIC COMPOSITION INSTRUMENTATION FOR

TEMPERATURE DETERMINATION OF MARS ATMOSPHERE

NASA-CR-56453 N66-ZS063

EXPLORATION OF VENUS ATMOSPHERE - MEASUREMENT OF

PRESSUREt TEMPERATURE_ DENSITY_ AND CONSTITUENT

GASES

NASA-TN-O-1909 N64-25075

ATMOSPHERIC DENSITY

DERIVATION OF AN ANALYTICAL EXPRESSION FOR THE

BALLISTIC DENSITY DISTRIBUTION IN A PLANETARY

EXOSPHERE A63-16203

EFFECT OF THE THERMOSPHEREe A REGION OF INCREASING

TEMPERATURE WITH ALTITUDE, ON THE ATMOSPHERIC

DENSITY OF MARS A63-23650

VENUS ATMOSPHERE PHYSICAL PROPERTIES - PRESSURE_

TEMPERATURE, AND DENSITY

PIR-7250-26A N63-I5800

PROBABLE UPPER AND LOWER LIMITS FOR DISTRIBUTION

OF ATMOSPHERIC PRESSURE AND MASS DENSITY IN

UPPER ATMOSPHERE OF MARS

RM-3885 N66-I2276

ATMOSPHERIC ENTRY

MODEL OF MARTIAN ATMOSPHERE WHICH GIVES EXTREME

CONDITIONS SO AS TO AID IN THE SOLUTION OF

ATMOSPHERIC ENTRY PROBLEMS A63-Z366B

CHEMICAL KINETICS OF GASES IN THE SHOCK LAYER OF A

SPACE VEHICLE ENTERING AN ATMOSPHERE OF NITROGEN

AND CARBON DIOXIDE, SUCH AS THAT OF VENUS OR MARS

A63-23652

RETARDATION SYSTEM FOR CAPSULE ENTERING MARTIAN

ATMOSPHERE A63-Z3666

HEAT TRANSFER PROBLEMS WITH A BALLISTIC VEHICLE

ENTERING INTO THE ATMOSPHERES OF NEAR PLANETS AT

HYPERVELOCITY ENTRY CONDITIONS

AIAA PAPER L3-650 A63-26269

THERMAL PROTECTION BY ABLATING MATERIALS IN

SIMULATED PLANETARY ATMOSPHERIC ENTRY

R63SD35 N63-I9020

MDDEL ATMOSPHERE OF MARS FOR ATMOSPHERIC ENTRY

ENGINEERING STUDY - PLANETARY EXPLORATION

P-2639 N63-19316

ATMOSPHERIC ENTRY INTO MARS - EFFECT OF VEHICLE

SHAPE ON REQUIREMENTS FOR MEASURING PITCH DAMPING

AND HIGH AMPLITUDE OSCILLATION

NASA-CR-5_621 N63-2215T

SPACECRAFT ENTRY INTO PLANETARY ATMOSPHERES DURING

INTERPLANETARY EXPLORATION A66-10IO9

HEAT SHIELD DESIGN CONSIDERATIONS FOR A MARS

ENTRY VEHICLE, WITH EMPHASIS ON RADIATIVE AND

CONVECTIVE HEAT FLUXES IN THE ATMOSPHERE

A66-I0798

SPACECRAFT OECELERATION UPON ENTRY INTO MARS ORBIT

BY AERODYNAMIC BRAKINGv CONSIDERING VEHICLE SHAPE

AND VELOCITY EFFECTS ON ENTRY HEATING

AIAA PAPER 66-679 A66-19913

AERODYNAMIC BRAKING TRAJECTORIES FOR MARS ORBIT

ATTAINMENTv GIVING ENTRY CORRIDORS FOR LIFTING

VEHICLES

AIAA PAPER 64-478 A64-1993Z

PLANETARY ENTRY TRAJECTORY CONTROL OF MANNED

VEHICLES FOR EARTH AND MARS ATMOSPHERES

A64-26656

UNMANNED AND MANNED SPACECRAFT CONFIGURATIONS FOR

MARS ATMOSPHERE ENTRY A64-Z6966

REENTRY VEHICLE CONFIGURATION FOR LIFT TRAJECTORY

CONTROL AND MINIMUM HEATING DURING PLANETARY

ATMOSPHERE ENTRY A66-ZB067
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SUBJECT INDEX ATMOSPHERIC TEMPERATURE

STATIC STABILITY AND RADIATIVE HEATING ASSOCIATED

WITH MARS AND VENUS ATMOSPHERIC ENTRY

N66-I0081

RADIATIVE g CONVECTIVE HEATING OF SHAPES ENTERING

ASSUMED ATMOSPHERES OF MARS 8 VENUS AT

SUPERDRBITAL SPEEDS

NASA-TN-O-2064 N64-L1903

NARS ATMOSPHERIC ENTRY STUDY OF VELOCITY, ANGLE,

AND BALLISTIC COEFFICIENT

NASA-CR-53020 N66-13273

TEMPERMTURE CONTROL SYSTEM FOR MARS ATMOSPHERE

ENTRY VEHICLE

NASA-CR-BbIT8 N6_-ZOT63

COMMUNICATION BLACKOUT OF BLUNT BODY DURING ENTRY

INTO MARS ATMOSPHERE

NASA-CR-S6659 Nb6-Z6039

TUMBLING NOTION OF AERODYNAMICALLY STABLE BODY ON

ATMOSPHERIC ENTRY

NASA-TR-R-203 NB4-24075

RADIATIVE ENERGY TRANSFER ON ENTRY INTO MARS AND

VENUS ATMOSPHERES

NASA-CR-B6554 N64-24106

ENTRY VEHICLE PROBLEMS RELATED TO MARS ENTRY OF

UNMANNED PROBE AND TO EARTH ENTRY ABOVE ESCAPE

SPEED

AIAA PAPER-64-528 N6_-24169

MARTIAN ATMOSPHERE PROFILE FROM MOTION OF VEHICLE

LAUNCHED FROM ENTRY FLYBY BUS N66-31091

ANGLE-OF-ATTACK CONVERGENCE OF SPINNING BODIES

ENTERING PLANETARY ATMOSPHERES AT LARGE

INCLINATIONS TO FLIGHT PATH

NASA-TR-R-ZIO N66-32635

ATMOSPHERIC ENTRY SIMULATOR

VENUS AND MARS ATMOSPHERE ENTRY SIMULATED BY A

COMBUSTION HEATED HYPERVELOCITY WIND TUNNEL

A6_-16534

ATMOSPHERIC HEATING

HEATING AND OPTIMUM CONE ANGLES OF MANNED VEHICLES

FOR LIFTING HYPERBOLIC ENTRY INTO EARTH AND MARS

ATMOSPHERES A64-26653

ATMOSPHERIC IONIZATION

MEASUREMENTS OF COSMIC NOISE, SOLAR AND JOVIAN

NOISE BURSTS, ATMOSPHERIC NOISE AND WHISTLERS AND

VLF EMISSIONS, FOR THE STUDY OF PLANETARY

IONIZATION AND MAGNETIC FIELDS A63-Z5345

ELECTRON AND ION DISTRIBUTION IN EARTH EXOSPHERE

UNDER DIFFUSIVE EQUILIBRIUM NOTING ELECTRIC FIELD,

CENTRIFUGAL FORCE. GRAVITY AND TEMPERATURE EFFECTS

A65-10333

ATMOSPHERIC MOISTURE

WATER VAPOR IN VENUS ATMOSPHERE CONFIRMED BY THE

POLARIZATION IMAGE OF VENUS CLOUD LAYER

A63-25353

ATMOSPHERIC PRESSURE

VENUS ATMOSPHERE PHYSICAL PROPERTIES - PRESSURE,

TENPERATURE, AND DENSITY

PIR-T250"-ZbA N63-15BOO

PROBABLE UPPER AND LOWER LINITS FOR DISTRIBUTION

OF ATMOSPHERIC PRESSURE &NO MASS DENSITY IN

UPPER ATMOSPHERE OF MARS

RN-3885 N6_-IZZT6

ATMOSPHERIC RADIATION

THEORETICAL ESTIMATES OF AVERAGE SURFACE

TENPERATURE OF NARS BY USE OF GREENHOUSE MODEL

A63-10743

RADIANT EMISSION FROM THE GAS CAP SURROUNDING A

REENTRY VEHICLE IN A PLANETARY ATMOSPHERE

A63-23656

RADIATION TRANSFER AND SPECTRAL ABSORPTION

PROCESSES DURING SOLAR ELECTROMAGNETIC ENERGY

INTERACTION WITH PLANETARY ATMOSPHERE

Ab4-Z2997

PARTICLES AND RADIATION IN MARS ATMOSPHERE

RM-22Z N66-321_6

RADIOPHYSICS - ELECTROMAGNETIC PROPAGATION IN

PLASMAS, STARS, AND PLANETARY ATMOSPHERES, AND

VISIBLE LIGHT SCATTERING

JPRS-26953 N65-10076

ATMOSPHERIC REFRACTION

QUANTITATIVE DATA ON THE SURFACE REGIONS WHICH CAN

BE SEEN ON CELESTIAL BODIES BY AN OBSERVER IN

SPACE NEAR THESE BODIES Ab3-185BB

EXTENSION OF DIFFERENTIAL REFRACTION IN ISOTHERMAL

PLANETARY ATMOSPHERE TO AN ATMOSPHERE WITH LINEAR

THERNAL GRADIENT OF SCALE HEIGHT

A64-I4464

ATMOSPHERIC SCATTERING

ATMOSPHERIC LIGHT SCATTERING EFFECTS ON PLANET

RADIATION NEAR THE TERMINATOR A63-22605

RADIATION TRANSFER IN PLANETS BY CONSIDERING THE

SCATTERING IN MODEL PLANETARY ATMOSPHERES

A63-25337

HYDROGEN AND HELIUM RESONANCE RADIATION FROM THE

PLANETS, FOR THE STUDY OF SCATTERING MECHANISM AND

THE PRESENCE OF ABSORBING MEDIA IN THEIR

ATMOSPHERES A63-25340

SCATTERING IN AN INHOMOGENEOUS PLANETARY

ATMOSPHERE, WHERE THE LOCAL ALBEDO, WHICH IS THE

RATIO OF THE LOCAL MASS-SCATTERING COEFFICIENT T0

THE LOCAL MASS-EXTINCTION COEFFICIENT, VARIES WITH

THE DEPTH IN THE ATMOSPHERE A63-Z534I

ATMOSPHERIC LIGHT SCATTERING ON PLANET RADIATION

NEAR TERMINATOR A66-10692

PLANETARY ATMOSPHERE OBSERVATION USING LIGHT WAVES

EMANATING FROM THE PLANETS AND COLLECTED BY THE

TELESCOPES A64-16269

DIFFUSE REFLECTION OF RADIATION BY PLANETARY

ATMOSPHERE, WHOSE BOTTOM SURFACE REFLECTS

ACCORDING TO LANBERTS LAW WITH CONSTANT ALBEDO

A64-15023

LUMINESCENCE AND SCATTERING OF LIGHT FROM

PLANETARY ATMOSPHERE WITH CONSTANT ABSORPTION

FACTOR A64-2365B

RAYLEIGH SCATTERING IN MARTIAN ATMOSPHERE

CONTRIBUTES TO LIGHT REFLECTION IN ULTRAVIOLET

RATHER THAN VISUAL LIGHT A66-Z5500

SCATTERING BY COLD PLANETARY ATMOSPHERE

ILLUMINATED ONLY FROM WITHOUT OVERLYING PERFECTLY

ABSORBING SURFACEr CALCULATING PHOTON PATHS

A66-26890

OPTICALLY THIN SCATTERING LAYER IN VENUS

ATMOSPHERE N66-20899

OPTICAL THICKNESS_ SCATTERING AND AEROSOL PARTICLE

CONCENTRATION OF MARS ATMOSPHERE IN UV SPECTRUM

A65-10241

ATMOSPHERIC SHELL

ORIGIN AND PROPERTIES OF PLANETARY ATMOSPHERES AND

BRIEF STUDY OF LUNAR SURFACE AND PLANETARY

INTERIORS A64-Z6021

ATMOSPHERIC STRATIFICATION

LIGHT SCATTERING IN PLANETARY ATMOSPHERE TAKING

INTO ACCOUNT CURVATURE OF ATMOSPHERIC STRATA AND

ASSUMING ABSORPTION COEFFICIENT DIMINISHES WITH

HEIGHT A64-26807

ATMOSPHERIC TENPERATURE

ESTIMATES, BASED ON RADIATIVE EQUILIBRIUM, OF

MAXIMUM AND MINIMUM VALUES OF AVERAGE TEMPERATURE

OF THE MARTIAN SURFACE AND ATMOSPHERE

A63--25364

I--5



ATMOSPHERIC TIDE

MARTIAN OZONOSPHERE PROBLEMS, INCLUDING OZONE

FORMATION DUE TO LOW AIR TEMPERATURE ON MARS AND
HOW OZONE CONTENT CAN BE A SENSITIVE INDICATOR FOR

OXYGEN CONCENTRATION IN A PLANETARY ATMOSPHERE

A63-25365

VENUS ATMOSPHERE PHYSICAL PROPERTIES - PRESSURE,

TEMPERATURE, AND DENSITY

PIR-7250-26A N63-15800

RADIATIVE EQUILIBRIUM DISTRIBUTION OF TEMPERATURE

IN VENUS ATMOSPHERE AND AVERAGE ANNUAL RADIATION
BUDGET AT TOP OF MARTIAN ATMOSPHERE

NASA-CR-53285 N64-17593

ATMOSPHERIC TIDE
THEORY OF ATMOSPHERIC TIDES FOR EARTH APPLIED TO
MARS ATMOSPHERE

NASA-CR-97 N66-28316

ATOM
PLANETARY ATMOSPHERE STUDIES I - ATOMIC AND

MOLECULAR PROCESSES
GCA-TR-61-12-N N62-15914

PLANETARY AERONOMY - ATOMIC SHIELDING FACTORS AND

CHANGES IN ATOMIC CHARGE DISTRIBUTION IN

INTERACTION WITH MAGNETIC FIELD

NASA-CR-6 N63-17315

AURORAL ACTIVITY
SURVEY OF RECENT ADVANCES IN SPACE SCIENCES

INCLUDING GEOMAGNETIC PHENOMENA AT CONJUGATE

POINTSI AURORAS, TRAPPED RADIATION AND PLANETARY
ATMOSPHERES A63-I9917

AURORAL SPECTROSCOPY
ULTRAVIOLET SPECTROSCOPIC INVESTIGATION OF DAYGLOW

AND AURORA IN PLANETARY ATMOSPHERES

A63-23669

B
BACILLUS

SURVIVAL OF BACILLUS SUBTILIS IN SIMULATED MARTIAN
ENVIRONMENT N64-29559

BACTERIA
BACTERIAL SURVIVAL IN SIMULATED EXTRATERRESTRIAL

ENVIRONMENT

NASA-CR-53106 N64-16765

BALLISTIC VEHICLE
EFFECTS OF MARS ATMOSPHERIC UNCERTAINTIES ON ENTRY

VEHICLE DESIGN

IAS PAPER-62-P6 N62-13374

BALLOON

ONR STRATO-LAB ASTRONOMICAL OBSERVATIONS

N62-I0641

PHYSICS OF BALLOONS _ THEIR POSSIBLE USE AS MARS

EXPLORATION VEHICLES

NASA-CR-517B2 N63-22880

BAROCLINIC WAVE
TWO-PARAMETER QUASI-GEOSTROPHIC MODEL OF EFFECT OF

VARIABLE CORIOLIS PARAMETER ON PLANETARY
CIRCULATION PATTERNS A64-28490

BIBLIOGRAPHY

THE ATMOSPHERES OF VENUS AND NARSt AN ANNOTATED
BIBLIOGRAPHY
R61SDI75 N62-I1353

SOLAR SYSTEM SCIENCE - 1961 LITERATURE SURVEY -

ABSTRACTS, BIBLIOGRAPHY N63-1258I

BIBLIOGRAPHY OF [g63 LITERATURE ON ATMOSPHERIC

PHYSICS_ COSMOGONYt PLANETARY PHYSICS AND SOLAR

PHYSICS A64-28022

BIBLIOGRAPHY - ATMOSPHERIC ASPECTS OF RADIO
ASTRONOMY

NBS-TN-ITI N64-12165

ANNOTATEO BIBLIOGRAPHY OF BIBLIOGRAPHIES ON SOLAR
SYSTEM SCIENCE

P-2859 N64-2035B

SUBJECT INDEX

BIOASTRONAUTICS
NASA PROGRAM PLANNING - ASTRONOMY, SOLAR PHYSICS,

PLANETARY ATMOSPHERES, IONOSPHERES, BIOSCIENCE AND

PLANETOLOGY

NASA-TM-X-50138 N63-18313

LUNAR AND PLANETARY EXPLORATION - EXOBIOLOGY AND

BIOLOGICAL EFFECTS OF RADIATION

N63-194TB

BIOCHEMISTRY

BIOCHEMICAL ACTIVITIES OF TERRESTRIAL MICRO.

ORGANISMS IN SIMULATED PLANETARY ENVIRONMENTS

N62-I0156

POSSIBILITY OF LIFE ON MARS - BIOCHEMISTRY

N63-19479

BIOGENESIS
ORIGIN OF LIFE ON EARTH RELATED TO EXTRA-
TERRESTRIAL LIFE N63-23454

BIOLOGICAL EFFECT
LIFE IN EXTRATERRESTRIAL ENVIRONMENTS
ARF-3194-6 N62-I5892

LUNAR AND PLANETARY EXPLORATION - EXOBIOLOGY AND

BIOLOGICAL EFFECTS OF RADIATION
N63-19478

BLUNT BODY
FREE-FLIGHT MEASUREMENTS OF THE STATIC AND DYNAMIC

STABILITY AND DRAG OF A TEN DEGREE BLUNTED CONE

NASA-TN-D-1299 N62-IIT77

MOTION OF SHORT I0 DEGREE BLUNTED CONE ENTERING

MARS ATMOSPHERE AT VARIED ANGLES OF ATTACK AND

PITCHING RATES

NASA-TN-D-1326 N62-12106

STATIC AERODYNAMIC CHARACTERISTICS OF SHORT BLUNT

CONES WITH VARIOUS NOSE AND BASE CONE ANGLES

NASA-TN-D-1327 N62-12]07

EQUILIBRIUM SOLUTION FOR BLUNTED BODY MOVING AT

HYPERSONIC SPEED IN ATMOSPHERE CONSISTING OF

ARBITRARILY SPECIFIED GAS MIXTURE

A66-1782g

RADIATIVE 8 CONVECTIVE HEATING OF SHAPES ENTERING

ASSUMED ATMOSPHERES OF MARS _ VENUS AT

SUPERORBITAL SPEEDS

NASA-TN-D-2064 N64-I1903

COMMUNICATION BLACKOUT OF BLUNT BODY DURING ENTRY

INTO MARS ATMOSPHERE

NASA-CR-56459 N64-24039

BOUNDARY LAYER

THE THREE-DIMENSIONAL STRUCTURE OF THE PLANETARY

BOUNDARY LAYER N62-I0330

RESEARCH SUMMARY NO. 36-16 - FEB. I TO
APRIL I, 1962

JPL-RS-36-14 N62-12820

BRAKE
SPACECRAFT DECELERATION BY AERODYNAMIC BRAKING TO

ESTABLISH ORBIT ABOUT MARS

AIAA PAPER-64-47? N64-24812

BRIGHTNESS

RADIATION BRIGHTNESS TEMPERATURE OF VENUS

ATMOSPHERE

NRL-5937 N63-16277

WATER-CLOUD INTERPRETATION OF VENUS ATMOSPHERE

MICROWAVE BRIGHTNESS DETERMINATION

RM-4060-PR N64-187BB

BUTENE
PLANETARY AERONOMY - ABSORPTION AND

PHOTOIONIZATION COEFFICIENTS OF PROPYLENE AND

BUTENE-I IN VACUUM ULTRAVIOLET

GCA-TR-62-4-N N62-126BB
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SUBJECT INDEX

C
CARBON

THERMODYNAMIC DATA ON FORMATION OF SOLID CARBON

AND ORGANIC COMPOUNDS IN PRIMITIVE PLANETARY

ATMOSPHERES N62-17885'

CARBON COMPOUND

PLANETARY ATMOSPHERE STUDIES IV - PHOTOCHEMISTRY

OF CARBON-OXYGEN SYSTEMS

GCA-TR-61-16-N N62-1591T

CARBON DIOXIDE

ULTRAVIOLET SPECTRA OF PLANETARY ATMOSPHERES AND

THE NEAR INFRARED CARBON DIOXIDE BANDS OF VENUS

N62-11301

PLANETARY ATMOSPHERE STUDIES IV - PHOTOCHEMISTRY

OF CARBON-OXYGEN SYSTEMS

GCA-TR-61-16-N N62-15917

CARBON DIOXIDE ABSORPTION - PATH LENGTHS FOR

VENUS ATMOSPHERE

0-1866 N62-17666

CALCULATION DF CARBON DIOXIDE ABSORPTION FOR PATH

LENGTHS APPLICABLE TO THE ATMOSPHERE OF VENUS

A63-1_521

PHOTOMETRY OF INFRARED SPECTRA OF VENUS [ CARBON

DIOXIDE CONTENT OF ATMOSPHERE N63-14010

TEMPERATURE DEPENDENCE OF CARBON DIOXIDE

EQUILIBRIUM PRESSURE IN UREY EQUILIBRIUM APPLIED

TO VENUS ATMOSPHERE A64-12686

PRESSURE-TEMPERATURE EQUILIBRIUM CONDITIONS FOR

DECARBONATION REACTIONS, WHICH MAY CONTROL CARBON

DIOXIDE PRESSURE OF VENUS ATMOSPHERE

A6_-15586

HYDROGEN QUADRUPOLE, WATER VAPOR AND CARBON

DIOXIDE SPECTRAL BAND INTENSITIES WITH REFERENCE

TO PLANETARY ATMOSPHERE OBSERVATIONS

A6_-26640

CONVECTIVE HEATING IN NITROGEN AND CARBON DIOXIDE

PLANETARY ATMOSPHERES

J_IkD-TN-63-T2 N64-10315

AEREII)YNAMIC CHARACTERISTICS OF TWO PLANETARY ENTRY

CONFIGURATIONS IN AIR & CARBON DIOXIDE/NITROGEN
MIXTURES AT HYPERSONIC SPEED

NASA-CR-53232 N66-17575

THERMAL DISSOCIATION OF CARBON DIOXIDE FOR

TEMPERATURES FROM 6000 TO 10000 DEG K - HIGH

TEMPERATURE PROPERTIES OF MARS _ VENUS ATMOSPHERES

NASA-CR-56537 N66-27302

VENUSIAN AND MARTIAN NITROGEN AND CARBON DIOXIDE

ATMOSPHERE AS COMBUSTIBLE MEDIUM FOR METALLIC

POWDERS, EXAMINING HEAT EVOLUTION PER UNIT MASS

CI PAPER 66-25 A65-I1015

CARBON MONOXIDE

PLANETARY ATMOSPHERE STUDIES IV - PHOTOCHEMISTRY

OF CARBON-OXYGEN SYSTEMS

GCA-TR-61-16-N N62-15917

CELESTIAL BODY

GAS EVOLUTION FROM CELESTIAL BODIES

NASA-CR-50014 N63-16719

CELESTIAL MECHANICS

PROCEEDINGS OF 13TH INTERNATIONAL ASTRONAUTICAL

CONGRESS AT VARNAt BULGARIA IN SEPTEMBER 1962

A66-28431

CELESTIAL OBSERVATION

QUANTITATIVE DATA ON THE SURFACE REGIONS WHICH CAN

BE SEEN ON CELESTIAL BODIES BY AN OBSERVER IN

SPACE NEAR THESE BODIES A63-18588

CHARGE DISTRIBUTION

PLANETARY AERONOMY - ATOMIC SHIELDING FACTORS AND

CHANGES IN ATOMIC CHARGE DISTRIBUTION IN

INTERACTION WITH MAGNETIC FIELD

NASA-CR-6 N63-17315

CLOUD PHYSICS

CHARGED PARTICLE

ELECTRON AND ION DISTRIBUTION IN EARTH EXOSPHERE

UNDER DIFFUSIVE EQUILIBRIUM NOTING ELECTRIC FIELD,

CENTRIFUGAL FORCE, GRAVITY AND TEMPERATURE EFFECTS

A65-10333

CHEMICAL COMPOSITION

UPPER ATMOSPHERE OF THE PLANETS

N63-1316B

CHEMICAL EQUILIBRIUN

VENUSIAN ATMOSPHERIC AND LITHOSPHERIC INTERACTION

AND ZONAL MODEL ACCOUNTING FOR SOME CHEMICAL

STABILITIES A65-13155

CHEMICAL KINETICS

CHEMICAL KINETICS OF GASES IN THE SHOCK LAYER OF k

SPACE VEHICLE ENTERING AN ATMOSPHERE OF NITROGEN

AND CARBON DIOXIDE, SUCH AS THAT OF VENUS OR MARS

A63-23652

CHEMICAL REACTION

EXPERIMENTAL INVESTIGATIONS OF MICROWAVE RADIATION

BY CHEMICAL REACTIONS - VENUS ATMOSPHERIC

CHEMISTRY

NASA-CR-59112 N66-33190

CHEMISORPTION

DETECTION TECHNIQUES FOR TENUOUS PLANETARY

ATMOSPHERES - CHEMISORPTION DETECTORS FOR HYDROGEN

AND WATER VAPOR

NASA-CR-592B_ N64-33336

CHROMATOGRAPHY

RESEARCH SUMMARY NO. 36-16 - FEB. 1 TO

APRIL 1, 1962

JPL-RS-36-14 N62-12820

CIRCULATION

GENERAL CIRCULATION OF THE MARTIAN ATMOSPHERE

N62-15760

CLIMATOLOGY

CALCULATION OF CARBON DIOXIDE ABSORPTION FOR PATH

LENGTHS APPLICABLE TO THE ATMOSPHERE OF VENUS

A63-14521

CLOUD

THE GREAT YELLOW CLOUD AND THE ATMOSPHERE OF MARS

DURING THE 1956 OPPOSITION N62-15738

CRITERION GOVERNING MODE OF CLOUD FORMATION IN

ASCENDING OR DESCENDING CURRENTS IN PLANETARY

ATMOSPHERES A66-15366

NICROWAVE ATTENUATION OBSERVATIONS OF TERRESTRIAL

CLOUDS AND APPLICATION TO VENUS ATMOSPHERE

N65-lOIB3

CLOUD COVER

WATER VAPOR IN VENUS ATMOSPHERE CONFIRMED BY THE

POLARIZATION IMAGE OF VENUS CLOUD LAYER

A63-25353

METEOROLOGY OF MARS AND VENUS - EFFECT OF CLOUD

COVER ON RADIATION BALANCE OF MODEL ATMOSPHERES

N63-146TB

MAGNITUDE OF GREENHOUSE EFFECT COMPUTED AS

FUNCTION OF INFRARED OPACITY OF VENUS ATMOSPHERE

MODEL AND AMOUNT OF CLOUD COVER

A66-13811

CLOUD LAYER_ INFRARED RADIATION AND GREENHOUSE

EFFECT IN VENUS ATMOSPHERE INVESTIGATED BY

INFRARED SPECTROSCOPY TECHNIQUES

A64-ZB462

EFFECT OF CLOUD COVER ON GREENHOUSE MODEL OF VENUS

ATMOSPHERE N64-Z3895

CLOUD PHOTOGRAPH

STEADY STATE CIRCULATORY PERTURBATION OR DUST

STORMS INITIATED BY THERMAL CONVECTION ARE

CONSIDERED AS AN EXPLANATION OF THE MARTIAN YELLOW

CLOUD A66-13871

CLOUD PHYSICS

YELLOW PARTICULATE CLOUD FORMATION IN MARTIAN
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CODE

ATMOSPHERE AND ITS DEPENDENCE ON SURFACE PRESSURE,

WIND VELOCITY AND GRAIN SIZE A64-26096

SCATTERING AND ABSORPTION PROPERTIES OF WATER

VAPOR CLOUDS MAY ACCOUNT FOR VENUS MICROWAVE

BRIGHTNESS DETERMINATIONS A64-28015

MARTIAN YELLOW CLOUD DATA ANALYZED FOR MOTION,

SOURCE, PROPERTIESv LIMB AND TERMINATOR

PROJECTIONS A64-28380

FORBIDDEN REGIONS FOR FORMATION OF CLOUDS IN

PLANETARY ATMOSPHERE

RM-4OB4-PR N64-20166

CODE

RESEARCH SUMMARY NO. 36-14 - FEB. I TO

APRIL it 1962

JPL-RS-36-I4 N62-12820

COLORIMETRY

PHOTOMETRIC AND COLORIMETRIC DATA ON' THE NATURE OF

MARS ATMOSPHERE AND SURFACE, WITH TABULATION OF

ALBEDO AND COLOR OF OBJECTS ON THE EARTH AND MARS

A63-25359

COMMUNICATION

RESEARCH SUMMARY NO. 36-14 - FEB. 1 TO

APRIL Iv 1962

JPL-RS-36-14 N62-12820

COMMUNICATION BLACKOUT OF BLUNT BODY DURING ENTRY

INTO MARS ATMOSPHERE

NASA-CR-56459 N64-24039

COMPUTER

RESEARCH SUMMARY NO. 36-i4 - FEB. I TO

APRIL I, 1962

JPL-RS-36-14 N62-12820

CONE

MOTION OF SHORT 10 DEGREE BLUNTED CONE ENTERING

MARS ATMOSPHERE AT VARIED ANGLES OF ATTACK AND

PITCHING RATES

NASA-TN-D-1326 N62-12106

STATIC AERODYNAMIC CHARACTERISTICS OF SHORT BLUNT

CONES WITH VARIOUS NOSE AND BASE CONE ANGLES

NASA-TN-D-132T N62-12107

CONFERENCE

PROCEEDINGS OF FOURTH INTERNATIONAL SPACE SCIENCE

SYMPOSIUM AT WARSAW IN JUNE 1963

A64-25013

PROCEEDINGS OF 13TH INTERNATIONAL ASTRONAUTICAL

CONGRESS AT VARNA, BULGARIA IN SEPTEMBER 1962

Ab4-28431

CONTROL

RESEARCH SUMMARY NO. 36-14 - FEB. I TO

APRIL h 1962

JPL-RS-36-14 N62-12820

CONVECTIVE HEAT TRANSFER

MARTIAN ENTRY AERODYNAMICS & HEAT SHIELD DESIGN

IAS PAPER-62-163 N62-13351

HEAT TRANSFER PROBLEMS WITH A BALLISTIC VEHICLE

ENTERING INTO THE ATMOSPHERES OF NEAR PLANETS AT

HYPERVELOCITY ENTRY CONDITIONS

AIAA PAPER L3-450 A63-24269

EQUILIBRIUM RADIATIVE AND CONVECTIVE BLUNT BODY

HEAT TRANSFER TO STAGNATION REGION DURING

HYPERVELOCITY ENTRY INTO PLANETARY ATMOSPHERE

A64-25331

CONVECTIVE HEATING IN NITROGEN AND CARBON DIOXIDE

PLANETARY ATMOSPHERES

RAD-TM-63-72 N64-I0315

RADIATIVE & CONVECTIVE HEATING OF SHAPES ENTERING

ASSUMED ATMOSPHERES OF MARS _ VENUS AT

SUPERORBITAL SPEEDS

NASA-TN-D-2064 N64-II903

PLASMA PHYSICS, RADIATIVE AND CONVECTIVE HEAT

TRANSFER IN PLANETARY ATMOSPHERES, STELLAR

SUBJECT INDEX

STRUCTURE, AND GALACTIC DYNAMICS

NASA-CR-53869 N64-I9954

RADIATIVE AND CONVECTIVE HEAT TRANSFER EFFECTS ON

TEMPERATURE VARIATION IN MARTIAN ATMOSPHERE

GCA-TR-62-T-N N64-22076

CONVECTIVE HEAT TRANSFER IN PLANETARY ATMOSPHERE

NASA-CR-56972 N64-25775

STAGNATION POINT HEAT TRANSFER USED TO DETERMINE

RANGE OF UNCERTAINTIES IN CONVECTIVE HEAT TRANSFER

IN MODEL PLANETARY ATMOSPHERES A65-11605

CORIOLIS EFFECT

TWO-PARAMETER QUASI-GEOSTROPHIC MODEL OF EFFECT OF

VARIABLE CORIOLIS PARAMETER ON PLANETARY

CIRCULATION PATTERNS A64-28490

CORPUSCULAR RADIATION

ELECTROMAGNETIC AND CORPUSCULAR RADIATION,

METEOROID FLUX, AND PLANETARY ATMOSPHERES

NASA-CR-SB136 N64-26370

COSMIC GAS

STUDY OF STELLAR AND PLANETARY GASES AND

ATMOSPHERES A63-11343

COSMIC NOISE

MEASUREMENTS OF COSMIC NOISE, SOLAR AND JOVIAN

NOISE BURSTS, ATMOSPHERIC NOISE AND WHISTLERS AND

VLF EMISSIONS, FOR THE STUDY OF PLANETARY

IONIZATION AND MAGNETIC FIELDS A63-25345

COSMIC RADIATION

MARTIAN SURFACE RADIATION AND EFFECTS ON POSSIBLE

MARTIAN LIFE, FROM STUDY OF NEUTRON PRODUCTION AND

CAPTURE, PARTICLE STAR PRODUCTION, AND GALACTIC

COSMIC RADIATION IN MARTIAN ATMOSPHERE
A63-19734

MARTIAN SURFACE RADIATION AND EFFECTS ON POSSIBLE

MARTIAN LIFE, FROM STUDY OF NEUTRON PRODUCTION AND

CAPTURE, PARTICLE STAR PRODUCTION AND GALACTIC

COSMIC RADIATION IN MARTIAN ATMOSPHERE

A64-24947

COSMIC RAY

MARTIAN SURFACE RADIATION AND EFFECTS ON POSSIBLE

MARTIAN LIFE, FROM STUDY OF NEUTRON PRODUCTION AND

CAPTURE, PARTICLE STAR PRODUCTION AND GALACTIC

COSMIC RADIATION IN MARTIAN ATMOSPHERE

A64-2494T

COSMOLOGY

DATA RELATING TO COMPOSITION AND STRUCTURE OF

ATMOSPHERE AND INTERIOR OF JUPITER

A63-25334

COUPLING

FLUORESCENT SCATTERING IN PLANETARY ATMOSPHERES -

II, COUPLING AMONG TRANSITIONS N62-I1299

FLUORESCENT SCATTERING IN PLANETARY ATMOSPHERES -

APRT II, COUPLING AMONG TRANSITIONS

N63-13167

CRYSTAL

RESEARCH SUMMARY NO. 36-14 - FEB. I TO

APRIL I, 1962

JPL-RS-36-14 N62-12820

CYCLOTRON RADIATION

DISCUSSION OF THE PROPERTIES OF THE CYCLOTRON

RADIATION FROM BUNCHES OF ELECTRONS TRAPPED IN A

JOVIAN EXOSPHERE A63-16365

COMPARISON OF OBSERVATIONS OF JUPITER AT 6.8 AND

19 MC IN 196I AND 1962 TO TEST THE THEORY THAT

DECAMETRIC WAVELENGTH RADIATION FROM JUPITER

RESULTS FROM CYCLOTRON EMISSION

A63-17247

CYCLOTRON THEORY OF THE DECAMETRIC RADIATIONS FROM

JUPITER ACCOUNTS FOR VARIATION OF NUMBER OF

RADIATION BURSTS WITH PLANETARY ROTATION, THEIR

POLARIZATION AND THEIR SPECTRA A63-25202
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SUBJECT INDEX
EARTH ATMOSPHERE

D
DAMPING

PITCH DAMPING AT LARGE ANGLES OF OSCILLATION FOR

PROPOSEO MARS ATMOSPHERE-ENTRY VEHICLES - HIND

TUNNEL TEST METHODS

IAS-PAPER-63-T9 N63-12899

OATA TRANSMISSION

SPACE CAPSULES FOR DATA COLLECTION £ TRANSMISSION

OF CHARACTERISTICS OF MARS G VENUS ATMOSPHERES

NASA-CR-50956 N63-20816

DAYGLOW

ULTRAVIOLET SPECTROSCOPIC INVESTIGATION OF DAYGLON

AND AURORA IN PLANETARY ATMOSPHERES

A63-23669

DEBRIS

PLANETARY AERONOMY - ROLE OF INTERPLANETARY OEBRIS

IN PLANETARY ATMOSPHERES - SODIUM IN ATMOSPHERES

OF EARTHt VENUS AND MARS

NASA-CR-13 N63-17317

DECELERATION

SPACECRAFT DECELERATION BY AERODYNAMIC BRAKING TO

ESTABLISH ORBIT ABOUT MARS

AIAA PAPER-66-BT9 N66-26812

DEEP SPACE

ORIGIN AND PHYSICAL PROPERTIES OF JUPITER - DEEP

SPACE INVESTIGATIONS

NASA-CR-53735 N66-Iq56T

DENSITY

DENSITY STRUCTURE OF THE UPPER ATMOSPHERE OF MARS

R62SD58 N62-131TO

DENSITY DISTRiBUTioN

PLANETARY ATMOSPHERE FREE FROM COLLISION OF

CORONAL PARTICLES BASED ON LEOUVILLE EXPRESSIONS

FOR DENSITY DISTRIBUTION AND ESCAPE FLUX

A63-23725

ANALYTIC EXPRESSION FOR DENSITY DISTRIBUTION IN

PLANETARY EXOSPHERE

NASA-RP-15 N63-21075

OESCENT

RETARDATION SYSTEM FOR CAPSULE ENTERING MARTIAN

ATMOSPHERE A63-23666

DETECTiON

DETECTION OF HATER IN ATMOSPHERE OF VENUS

N66-2715k

DETECTOR

TENUOUS PLANETARY ATMOSPHERE DETECTION INSTRUMENTS

NASA-CR-553T? 1/66-16285

DETECTION TECHNIQUES FOR TENUOUS PLANETARY

ATMOSPHERES - CHENISORPTION DETECTORS FOR HYDROGEN

AND HATER VAPOR

NASA-CR-59285 N66-33336

DEUTERION OXIDE

[ R ABSORPTION SPECTRA OF MARS ATMOSPHERE MAY BE

DUE TO OEUTERATEO MATER A65-13765

DIFFRACTION

STUDY OF THE NEAR INFRARED SPECTRUM OF VENUS,

USING A SPECTROMETER NITH OIFFRAGTION GRATING

A63-18902

DIFFUSE RADIATION

DIFFUSE REFLECTION OF RADIATION BY PLANETARY

ATMOSPHEREt HHOSE BOTTOM SURFACE REFLECTS

ACCORDING TO LAHBERTS LAW HITH CONSTANT ALBEDO

A66-15023

DISK

RESEARCH SUMMARY NO. 36-16 - FEB. I TO

APRIL 1, 1962

JPL-RS-36-16 N62-12820

DISPERSION

RESEARCH SUMMARY NO. 36-16 - FEB. I TO

APRIL It 1962

JPL-RS-36-16 N62-12820

DOPPLER EFFECT

DETERMINATION OF PHYSICAL PROPERTIES OF MARS

ATMOSPHERE FROM CHANGES IN DOPPLER SIGNAL OF

SPACECRAFT ON EARTH OCCULTATION TRAJECTORY

NASA-CR-59161 N66-33000

DRAG

FREE-FLIGHT MEASUREMENTS OF THE STATIC AND DYNAMIC

STABILITY AND DRAG OF A TEN DEGREE BLUNTED CONE

NASA-TN-D-1299 NBZ-11TTT

SPACECRAFT DECELERATION UPON ENTRY INTO MARS ORBIT

BY AERODYNAMIC BRAKING, CONSIDERING VEHICLE SHAPE

AND VELOCITY EFFECTS ON ENTRY HEATING

AIAA PAPER 66-679 A66-19913

DYNAMIC STABILITY

FREE-FLIGHT MEASUREMENTS OF THE STATIC AND DYNAMIC

STABILITY AND DRAG OF A TEN DEGREE BLUNTED CONE

NASA-TN-D-1299 NBZ-117TT

DYNAMICS

IONOSPHERIC RESEARCH - PHYSTCSt DYNAHIGSv [

AERONORIC PROPERTIES OF EARTH [ PLANETARY

ATMOSPHERE

AFCRL-63-931 N66-16972

E
EARTH

SPACECRAFT EXPLORATION OF EARTH! ATMOSPHERE, MOONt

AND PLANETS N65-1OBBO

EARTH ATMOSPHERE

DIRECTORS REPORT, HIGH ALTITUDE OBSERVATORY

N62-13791

HIGH ATMOSPHERE AND OUTER SPACE ROCKET

INVESTIGATIONS - SOVIET UNION N62-15183

ATMOSPHERIC SCIENCESw 1961-1971

NAS-NRC/PUB-966 N6Z-15366

INFRARED SPECTROSCOPY OF ATMOSPHERIC GASES

N62-16023

MODELS OF IONOSPHERES OF VENUS AND MARS, BASED ON

ANALYSIS OF PHOTOCHEMICAL REACTIONS OCCURRING IN

THE EARTHS ATMOSPHERE A63-20011

ROTATION ANOMALY OBSERVED IN JOVIAN SPECTRUM IS

CONVERTED TO ZONAL MIND SPEEDS FOR A STUDY IN

CONNECTION HITH TERRESTRIAL EQUATORIAL

STRATOSPHERIC HIND REVERSAL A63-Zl196

COMPOSITION OF THE ATMOSPHERIC HAZES OF EARTH,

MERCURY, VENUS AND MARS A63-2536B

PLANETARY AERONOMY - SOLAR FLUX INCIDENT AT TOP OF

ATMOSPHERES OF EARTH AND NEIGHBORING PLANETS FOR

SPECTRAL REGION 50 TO 3000-A

NASA-CR-11 N63-17312

PLANETARY AERONOMY - ROLE OF INTERPLANETARY DEBRIS

IN PLANETARY ATMOSPHERES - SODIUM IN ATMOSPHERES

OF EARTH, VENUS AND MARS

NASA-CR-13 N63-17317

GAS EXCHANGE BETHEEN PLANETARY AND EARTH

ATMOSPHERES - INTERPLANETARY GAS STUDY

N63-1863T

ENVIRONMENT OF PLANETS IN SOLAR SYSTEM - EARTH,

MARS AND VENUS

P-2660 N63-19338

ABLATION-TYPE THERMAL PROTECTION OF OBJECTS

TRAVERSING AN ATMOSPHERE - EARTH AND MARS

NASA-TM-X-50999 N63-Z3818

DIFFERENCES IN COMPOSITION AND ORIGIN OF

ATMOSPHERES OF VENUS AND EARTH ALONG HITH A

COSMOGONIC HYPOTHESIS OF ROTATIONAL INSTABILITY

A66-12567

IONOSPHERIC RESEARCH - PHYSICS, OYNAHICSt G

AERONOHIC PROPERTIES OF EARTH £ PLANETARY

]-?



EARTH MARS RENDEZVOUS TRAJECTORY

ATMOSPHERE
AFCRL-63-931 N64-14972

THEORY OF ATMOSPHERIC TIDES FOR EARTH APPLIED TO
MARS ATMOSPHERE

NASA-CR-97 N64-28316

MICROWAVE ATTENUATION OBSERVATIONS OF TERRESTRIAL

CLOUDS AND APPLICATION TO VENUS ATMOSPHERE
N65-I0183

SOLAR ACTIVITY - INTERIOR RADIATION FIELD AND

MANIFESTATIONS IN EARTH AND PLANETARY

ATMOSPHERES

NASA-TT-F-244 N65-1319T

EARTH MARS RENDEZVOUS TRAJECTORY
MARS NONSTOP ROUND-TRIP TRAJECTORY, USING EFFECTS

OF PLANETARY GRAVITY WITH PROPULSION OR WITH

AERODYNAMIC FORCES A64-14398

ECOLOGY
ECOLOGICAL PROFILE OF MARS - AEROSPACE MEDICINE

Nb3-20576

ELECTRIC PROPERTY
CALCULATION DF THE ELECTRICAL PROPERTIES OF THE

MARTIAN ATMOSPHERE IN SHOCK LAYERS BEHIND SPACE

PROBES CIRCLING THE PLANET A63-13754

ELECTRICAL CHARACTERISTICS OF ATMOSPHERE AND

SURFACE OF VENUS FROM RADAR OBSERVATION

JPL-TR-32-423 N63-21480

ELECTROMAGNETIC PROPAGATION

RADIOPHYSICS - ELECTROMAGNETIC PROPAGATION IN

PLASMAS, STARS, AND PLANETARY ATMOSPHERES, AND

VISIBLE LIGHT SCATTERING

JPRS-26953 N65-10076

ELECTROMAGNETIC RADIATION
REFLECTION AND EMISSION OF ELECTROMAGNETIC

RADIATION BY PLANETARY SURFACES AND CLOUDS

NASA-CR-52222 N64-22770

ELECTROMAGNETIC AND CORPUSCULAR RADIATION,

METEOROID FLUX, AND PLANETARY ATMOSPHERES

NASA-CR-S8136 N64-26370

ELECTRON DENSITY
THERMOCHEMICAL EQUILIBRIUM ELECTRON CONCENTRATION

AS FUNCTION OF TEMPERATURE AND DENSITY

CORRESPONDING TO FIVE MARTIAN ATMOSPHERIC MODELS
A64-22734

TEMPERATURE AND ELECTRON DENSITY COMPUTATIONS FOR

UPPER ATMOSPHERE OF JUPITER USING TWO EXTREME

ATMOSPHERE MODELS

NASA-TM-X-51917 N64-28762

ELECTRON DISTRIBUTION
ELECTRON AND ION DISTRIBUTION IN EARTH EXOSPHERE

UNDER DIFFUSIVE EQUILIBRIUM NOTING ELECTRIC FIELD,

CENTRIFUGAL FORCE, GRAVITY AND TEMPERATURE EFFECTS
A65-10333

ELECTRON EMISSION
DISCUSSION OF THE PROPERTIES OF THE CYCLOTRON

RADIATION FROM BUNCHES OF ELECTRONS TRAPPED IN A

JOVIAN EXOSPHERE A63-16365

ELECTRON TEMPERATURE
ELECTRON TEMPERATURE IN IONOSPHERE FROM SOLAR

ULTRAVIOLET RADIATION

NASA-CR-1Z N63-17311

ELECTROPHOTONETRY

ELECTROPflOTOMETRIC, PHOTOGRAPHICt AND POLARIMETRIC
OBSERVATIONS OF MARS SURFACE AND ATMOSPHERE

T-R-427 N66-28868

ELEMENT ABUNDANCE
HYDROGEN AND OTHER ELEMENT ABUNDANCES, MASSES AND
GRAVITATIONAL MOMENTS OF JUPITER AND SATURN BASED

ON MODEL PLANET CALCULATIONS A64-24638

EMISSION
RADIATIVE ENERGY TRANSFER ON ENTRY INTO MARS AND

VENUS ATMOSPHERE

t,

SUBJECT INDEX

ARF-1200-3 N63-10162

ENERGY
ENERGY BUDGET AND ATMOSPHERIC CIRCULATION ON A
SYNCHRONOUSLY ROTATING PLANET

RM-3263-JPL N62-14059

ENERGY CONVERSION
MECHANISMS FOR THE GENERATION OF PLANETARY RADIO

NOISE AND JUPITER RADIO EMISSION AT LONG

WAVELENGTH, IN RELATION TO SOLAR ACTIVITY
A63-25374

ENERGY REQUIREMENT
ENTRY AND AERO-BRAKING MANEUVER FOR REDUCING MARS
MISSION ENERGY REQUIREMENT
AIAA PAPER 64-14 A64-12916

ENERGY TRANSFER
RADIATIVE ENERGY TRANSFER ON ENTRY INTO MARS AND
VENUS
ARF-1200-1 N62-15035

RADIATIVE ENERGY TRANSFER ON ENTRY INTO MARS AND

VENUS

ARF-12OO-2 N62-15036

RADIATIVE ENERGY TRANSFER ON ENTRY INTO MARS AND

VENUS ATMOSPHERE

ARF-1200-3 N63-10142

ENVIRONMENT

SPACE AND PLANETARY ENVIRONMENTS

AF SURVEYS IN GEOPHYSICS-39 N62-11460

ENVIRONMENT SIMULATION
LIFE IN EXTRATERRESTRIAL ENVIRONMENTS

ARF-3194-6 N62-15892

THERMAL RADIATION FROM HOT GASES - SIMULATED

ATMOSPHERES OF MARS AND VENUS

AIAA PAPER-63-655 N63-20136

LIFE IN EXTRATERRESTRIAL ENVIRONMENTS - SIMULATION

OF MARTIAN ENVIRONMENT AND SURVIVAL OF

MICRUORGANISMS

NASA-CR-50883 N63-21997

SURVIVAL OF EARTH MICROORGANISMS IN SIMULATED MARS

ENVIRONMENT

NASA-CR-52841 N64-11293

BACTERIAL SURVIVAL IN SIMULATED EXTRATERRESTRIAL

ENVIRONMENT

NASA-CR-53106 N66-16765

ENVIRONMENTAL SCIENCE

GRAVITATIONAL, MAGNETICt RADIATION, ATMOSPHERIC,

HYDROSPHERICv LITHOSPHERIC, AND BIOTIC

ENVIRONMENTAL DATA NEEDED FOR SUCCESSFUL MANNED

FLIGHT TO MARS A64-10101

EQUATORIAL ORBIT
Z-FUNCTION SOLUTIONS FOR MOTION AND HEATING DURING

ATMOSPHERE ENTRY FROM EQUATORIAL ORBITS OF

ROTATING PLANETS
NASA-TN-D-1555 N63-12686

EXOBIOLOGY

BIOLOGICAL IMPLICATIONS AND BACTERIA RESPONSE TO

SIMULATED MARTIAN CONDITIONS, DISCUSSING PRESENCE

OF WATER ON MARS A64-18258

EXOSPHERE
DERIVATION OF AN ANALYTICAL EXPRESSION FOR THE

BALLISTIC DENSITY DISTRIBUTION IN A PLANETARY

EXOSPHERE A63-16203

DISCUSSION OF THE PROPERTIES OF THE CYCLOTRON
RADIATION FROM BUNCHES OF ELECTRONS TRAPPED IN A

JOVIAN EXOSPHERE A63-16365

ANALYTIC EXPRESSION FOR DENSITY DISTRIBUTION IN

PLANETARY EXOSPHERE

NASA-RP-15 N63-21075
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SUBJECT INDEX

ELECTRON AND ION DISTRIBUTION IN EARTH EXOSPHERE

UNDER DIFFUSIVE EQUILIBRIUM NOTING ELECTRIC FIELD,

CENTRIFUGAL FORCE, GRAVITY AND TEMPERATURE EFFECTS

A65-10333

EXPERIMENT DESIGN

MARTIAN ATMOSPHERE PROFILE FROM NOTION OF VEHICLE

LAUNCHED FROM ENTRY FLYBY BUS N64-31091

EXTRATERRESTRIAL ENVIRONMENT

BACTERIAL SURVIVAL IN SIMULATED EXTRATERRESTRIAL

ENVIRONMENT

NASA-ER-53106 N64-16745

ORGANISMS UNDER TERRESTRIAL AND EXTRATERRESTRIAL

ENVIRONMENTS

NASA-CR-56527 N66-2278B

EXTRATERRESTRIAL LIFE

LIFE IN EXTRATERRESTRIAL ENVIRONMENTS

ARF 3196-6 N62-10065

LIFE IN EXTRATERRESTRIAL ENVIRONMENTS

ARF-3194-6 N62-15892

BIOCHEMICAL CHARACTERISTICS OF LIFE THAT WOULD BE

FOUND ON MARS TO DEVELOP DESIGN OF MARTIAN

BIOLOGICAL EXPERIMENTS A63-18926

POSSIBILITY OF LIFE ON MARS - BIOCHEMISTRY

N63-19679

ECOLOGICAL PROFILE OF MARS - AEROSPACE MEDICINE

N63-20576

SPACE BIOLOGY AND MEDICINE - EXTRATERRESTRIAL LIFE

ON MARS AND VENUS N63-2154T

LIFE IN EXTRATERRESTRIAL ENVIRONMENTS - SIMULATION

OF MARTIAN ENVIRONMENT AND SURVIVAL OF

MICROORGANISMS

NASA-CR-50883 N63-2199T

ORIGIN OF LIFE ON EARTH RELATED TO EXTRA-

TERRESTRIAL LIFE N63-2345_

REQUIREMENTS OF PLANETS ON WHICH HUMANS CAN LIVE

AND PROPERTIES OF STARS PROVIDING THEIR HEAT AND

LIGHT A64-1725T

EXTRATERRESTRIAL RADIATION

MARTIAN SURFACE RADIATION AND EFFECTS ON POSSIBLE

MARTIAN LIFE, FROM STUDY OF NEUTRON PRODUCTION AND

CAPTUREw PARTICLE STAR PRODUCTION, AND GALACTIC

COSMIC RADIATION IN MARTIAN ATMOSPHERE

A63-1973_

MARTIAN SURFACE RADIATION AND EFFECTS ON POSSIBLE

MARTIAN LIFE, FROM STUDY OF NEUTRON PRODUCTION AND

CAPTUREe PARTICLE STAR PRODUCTION AND GALACTIC

COSMIC RADIATIDN IN MARTIAN ATMOSPHERE

A66-2696T

F
FIELD STRENGTH

RADIO EMISSIONS AND MAGNETIC FIELD STRENGTH OF

JUPITER

AFCRL-62-T21 N63-13760

FILM

RESEARCH SUMMARY NO. 36-16 - FEB. I TO

APRIL I, 1962

JPL-RS-36-Ik N62-12820

FLIGHT CONDITION

FLIGHT CONDITIONS IN ATMOSPHERE OF MARS AND

VENUS - ATMOSPHERE MODEL

RN-338B-PR N63-18384

FLIGHT PATH

FLIGHT PATH STABILITY OF LIFTING VEHICLES DURING

ENTRY INTO PLANETARY ATMOSPHERES

UTIA-TN-48 N62-14715

ANGLE-OF-ATTACK CONVERGENCE OF SPINNING BODIES

ENTERING PLANETARY ATMOSPHERES AT LARGE

INCLINATIONS TO FLIGHT PATH

NASA-TR-R-210 N66-32635

GAS EVOLUTION

FLOW

RESEARCH SUMMARY NO. 36-16 - FEB. I TO

APRIL 1_ 1962

JPL-RS-36-16 NAZ-12820

FLUORESCENCE

FLUORESCENT SCATTERING IN PLANETARY ATMOSPHERES -

I, BASIC THEORETICAL CONSIDERATIONS

N62-1129B

FLUORESCENT SCATTERING IN PLANETARY ATMOSPHERES -

llt COUPLING AMONG TRANSITIONS N62-11299

FLUORESCENT SCATTERING IN PLANETARY ATMOSPHERES -

APRT II, COUPLING AMONG TRANSITIONS

N63-13167

FLUORESCENT SCATTERING IN PLANETARY ATMOSPHERES -

ULTRAVIOLET SPECTRUM N63-13179

FLUX

RESEARCH SUMMARY NO. 36-16 - FEB. 1 TO

APRIL lv I962

JPL-RS-36-14 N62-12820

FREE FLIGHT TEST APPARATUS

FREE-FLIGHT MEASUREMENTS OF THE STATIC AND DYNAMIC

STABILITY AND DRAG OF A TEN DEGREE BLUNTED CONE

NASA-IN-D-1299 N62-IZ777

FUEL CELL

FUEL-CELL OXYGEN ANALYZER FOR DETERMINING

ATMOSPHERIC OXYGEN LEVEL ON MARS

NASA-CR-59363 NbA-33811

13
GALAXY

FORMATION OF SOLAR SYSTEM N62-17625

PLASMA PHYSICSt RADIATIVE AND CONVECTIVE HEAT

TRANSFER IN PLANETARY ATMOSPHERES, STELLAR

STRUCTURE, AND GALACTIC DYNAMICS

MASA-CR-53869 N66-19956

GAS

INFRARED SPECTROSCOPY OF ATMOSPHERIC GASES

N62-I6023

GAS ANALYZER

GAS CHROMATOGRAPHIC INSTRUMENTATION FOR GAS

ANALYSIS OF MARTIAN ATMOSPHERE

NASA-CR-59769 N65-12615

LABORATORY MODEL OF GAS CHROMATOGRAPHIC INSTRUMENT

FOR ANALYSIS OF MARS ATMOSPHERE

NASA--CR-SgTT3 N65-12616

GAS CHROMATOGRAPHIC INSTRUMENTATION FOR GAS

ANALYSIS OF MARS ATMOSPHERE

NASA-CR-59772 N65-12617

GAS CHROMATOGRAPHY

GAS CHROMATOGRAPHIC INSTRUMENTATION FOR GAS

ANALYSIS OF MARTIAN ATMOSPHERE

NASA-CR-59769 N65-12615

LABORATORY MODEL OF GAS CHROMATOGRAPHIC INSTRUMENT

FOR ANALYSIS OF MARS ATMOSPHERE

NASA-CR-59TT3 N65-L2616

GAS CHROMATOGRAPHIC INSTRUMENTATION FOR GAS

ANALYSIS OF MARS ATMOSPHERE

NASA-CR-59772 N65-12617

GAS DYNAMICS

CHARACTERISTICS OF MARS AND VENUS ATMOSPHERE

FROM GAS DYNAMICS OF SPACE PROBE VEHICLE

NASA-TN-D-I7TO N63-16806

THERMOCHEMICAL EFFECTS OF FOREIGN PLANETARY

ATMOSPHERES UPON LAMINAR HEAT TRANSFER IN

HYPERSONIC STAGNATION REGION - GAS DYNAMICS

NASA-CR-SOBB2 N63-19969

GAS EVOLUTION

GAS EVOLUTION FROM CELESTIAL BODIES

NASA-CR-50016 N63-16TI9
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GAS EXCHANGE

GAS EXCHANGE
GAS EXCHANGE BETWEEN PLANETARY AND EARTH
ATMOSPHERES - INTERPLANETARY GAS STUDY

N63-18437

GAS MIXTURE
EQUILIBRIUM SOLUTION FOR BLUNTED BODY MOVING AT

HYPERSONIC SPEED IN ATMOSPHERE CONSISTING OF
ARBITRARILY SPECIFIED GAS MIXTURE

A64-17829

GAS SPECTROSCOPY
HYDROGEN QUADRUPOLE, WATER VAPOR AND CARBON

DIOXIDE SPECTRAL BAND INTENSITIES WITH REFERENCE

TO PLANETARY ATMOSPHERE OBSERVATIONS
A64-24640

GEIGER COUNTER
IOWA RADIATION EXPERIMENT IN MARINER II - TO

SEARCH FOR CHARGED PARTICLES MAGNETICALLY TRAPPED

IN THE VICINITY OF THE PLANET VENUS
A63-10587

GEOASTROPHYSICS
ATMOSPHERE, SOIL, CLIMATE, AND HYDROGRAPHIC AND
PHYSIOGRAPHIC FEATURES OF MARS A63-23870

GEODESY
SPACE SCIENCE CONTRIBUTIONS IN ASTROPHYSICS,

GEODESY, GEOLOGY, METEOROLOGY, AND ASTRONOMY
N64-30339

GEOLOGY
ATMOSPHERE AND GEOLOGY OF MARS
JPRS-22878 N64-14146

SPACE SCIENCE CONTRIBU3IONS IN ASTROPHYSICS,
GEODESY, GEOLOGY, METEOROLOGY, AND ASTRONOMY

N64-30339

GEOMAGNETIC STORM
SURVEY OF RECENT ADVANCES IN SPACE SCIENCES
INCLUDING GEOMAGNETIC PHENOMENA AT CONJUGATE

POINTS, AURORAS, TRAPPED RADIATION AND PLANETARY
ATMOSPHERES A63-19917

SOLAR PLASMA WIND, ITS DETECTION AND MEASUREMENT

IN INTERPLANETARY SPACE AND RELATION TO LUNAR

/PLANETARY ATMOSPHERES A64-26027

GEOMAGNETISM
SPACE AND PLANETARY ENVIRONMENTS

AF SURVEYS IN GEOPHYSICS-39 N62-11460

GEOPHYSICS
SPACE AND PLANETARY ENVIRONMENTS

AF SURVEYS IN GEOPHYSICS-39 N62-11460

SOVIET BLOC RESEARCH IN GEOPHYSICS, ASTRONOMY, AND

SPACE SCIENCES /NO. 481 1962

JPRS-16455 N63-10526

HISTORY OF OXYGENIC CONCENTRATION IN EARTH
ATMOSPHERE CONSIDERED UNDER HEADING OF

PALEOATMOSPHERES INVOLVING QUANTITATIVE STUDY OF

PLANETARY ATMOSPHERE HISTORY

FS PAPER 3429 A64-19195

BIBLIOGRAPHY OF 1963 LITERATURE ON ATMOSPHERIC

PHYSICS, COSMOGONY, PLANETARY PHYSICS AND SOLAR
PHYSICS A64-28022

GEOSTROPHIC WIND
TWO-PARAMETER QUASI-GEOSTROPHIC MODEL OF EFFECT OF

VARIABLE CORIOLIS PARAMETER ON PLANETARY

CIRCULATION PATTERNS A64-28490

GLYCOL
RESEARCH SUMMARY NO. 36-14 - FEB. 1 TO
APRIL It 1962
JPL-RS-36-14 N62-I2820

GRAVITY
SPACE AND PLANETARY ENVIRONMENTS

AF SURVEYS IN GEOPHYSICS-39 N62-11460

GREENHOUSE EFFECT
THEORETICAL ESTIMATES OF AVERAGE SURFACE

TEMPERATURE OF MARS BY USE OF GREENHOUSE MODEL

SUBJECT INDEX

A63-I0743

GREENHOUSE MODEL OF VENUS ATMOSPHERE AS
EXPLANATION OF ITS HIGH SURFACE TEMPERATURE
AIAA PAPER 64-68 A64-12924

MAGNITUDE OF GREENHOUSE EFFECT COMPUTED AS
FUNCTION OF INFRARED OPACITY OF VENUS ATMOSPHERE

MODEL AND AMOUNT OF CLOUD COVER

A64-13811

CLOUD LAYER, INFRARED RADIATION AND GREENHOUSE

EFFECT IN VENUS ATMOSPHERE INVESTIGATED BY

INFRARED SPECTROSCOPY TECHNIQUES

A64-28442

GUIDANCE
RESEARCH SUMMARY NO. 36-14 - FEB. I TO
APRIL I,T1962
JPL-RS-36-I4 N62-I2820

H
HARMONIC ANALYSIS

HARMONIC ANALYSIS FOR THE THICKNESS VARIATION OF
THE JUPITER NORTH EQUATORIAL BELT

A63-25366

HAZE
ATMOSPHERE AND HAZE OF MARS N62-11279

HEAT BALANCE
METEOROLOGY OF MARS AND VENUS - EFFECT OF CLOUD

COVER ON RADIATION BALANCE OF MODEL ATMOSPHERES
N63-I4678

HEAT BALANCE ON MARS SURFACE - MARS ATMOSPHERE -

SOLAR RADIATION ABSORPTION N63-16198

HEAT FLUX
HEAT SHIELD DESIGN CONSIDERATIONS FOR A MARS

ENTRY VEHICLE, WITH EMPHASIS ON RADIATIVE AND

CONVECTIVE HEAT FLUXES IN THE ATMOSPHERE
A64-107gB

HEAT SHIELD
MARTIAN ENTRY AERODYNAMICS 8 HEAT SHIELD DESIGN

IAS PAPER-62-163 N62-13351

HEAT TRANSFER
HEAT TRANSFER PROBLEMS WITH A BALLISTIC VEHICLE

ENTERING INTD THE ATMOSPHERES OF NEAR PLANETS AT

HYPERVELOCITY ENTRY CONDITIONS

AIAA PAPER L3-450 A63-24269

MEASUREMENTS OF HYPERVELOCITY STAGNATION POINT
HEAT TRANSFER IN SIMULATED VENUSIAN ATMOSPHERE

NASA-CR-5220I N64-I0102

HEATING
Z-FUNCTION SOLUTIONS FOR MOTION AND HEATING DURING
ATMOSPHERE ENTRY FROM EQUATORIAL ORBITS OF

ROTATING PLANETS
NASA-TN-D-1555 N63-I2686

HELIUM PLASMA
CONTINUOUS COLD HELIUM PLASMA AND IONIZING

ULTRAVIOLET RADIATION SOURCE A64-24547

HIGH ALTITUDE FLYING
ONR STRATO-LAB ASTRONOMICAL OBSERVATIONS

N62-I0641

HIGH TEMPERATURE ENVIRONMENT
THERMAL DISSOCIATION OF CARBON DIOXIDE FOR

TEMPERATURES FROM 6000 TO IOOOO DEG K - HIGH

TEMPERATURE PROPERTIES OF MARS _ VENUS ATMOSPHERES

NASA-CR-56537 N64-27302

HOT GAS
THERMAL RADIATION FROM HOT GASES - SIMULATED

ATMOSPHERES OF MARS AND VENUS

AIAA PAPER-63-455 N63-20136

RADIATIVE TRANSPORT FROM HOT GASES SIMULATING

MARS-VENUS ATMOSPHERIC COMPOSITION

NASA-RP-IT4 N64-22413
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SUBJECT INDEX

HOT-WIRE

RESEARCH SUMMARY NO. 36-16 - FEB. I TO

APRIL 11 1962

JPL-RS-36-16 N62-I2820

HUMAN FACTOR

PROBLEMS OF BRINGING SPACECRAFT SAFELY THROUGH

PLANETARY ATMOSPHERES AND ONTO THE SURFACE

A63-XTBTO

HUMIDITY

MOISTURE ANALYZER FOR DETERMINING TEMPERATURE OF

MARS ATMOSPHERE

NASA-CR-B6656 N66-Z_OBZ

HYDRAZINE

RESEARCH SUMMARY NO. 36-16 - FEB. [ TO

APRIL It 196Z

JPL-RS-36-16 N62-12820

HYDROCARBON

HYDROGEN CONPOUNDS STABILITY ON VENUS INCLUDING

METHANE, HIGHER POLYMERS OF PARAFFIN SERIES AND

VARIOUS HYDROCARBON SERIES A66-23030

HYDRODYNAMICS

GREAT RED SPOT THEORY AS A CLUE TO THE

HYDRODYNAMICS OF JUPITERS ATMOSPHERE

A63-25369

HYDROGEN

HYDROGEN QUADRUPOLE, WATER VAPOR AND CARBON

DIOXIDE SPECTRAL BAND INTENSITIES WITH REFERENCE

TO PLANETARY ATMOSPHERE OBSERVATIONS

A66-2_660

DETECTION TECHNIQUES FOR TENUOUS PLANETARY

ATMOSPHERES - CHEMISORPTION DETECTORS FOR HYDROGEN

AND WATER VAPOR

NASA-CR-59ZB§ N66-33336

HYDROSPHERE

HYDROSPHERE UNDER MARTIAN CONDITIONS -- DETECTION

OF WATER VAPOR WITH OCEANOGRAPHIC TECHNIQUES

N66-ZBTT6

HYPERBOLIC REENTRY

HEATING AND OPTIMUM CONE ANGLES OF MANNED VEHICLES

FOR LIFTING HYPERBOLIC ENTRY INTO EARTH AND MARS

ATMOSPHERES A66-26653

HYPERSONIC FLIGHT

FLIGHT MECHANICS OF HYPERSONIC SPACE PROBE THROUGH

PLANETARY ATMOSPHERES ON BASIS OF TWO-BODY

PROBLEMS IN CELESTIAL MECHANICS

A66-263?B

HYPERSONIC FLOW

EQUILIBRIUM SOLUTION FOR BLUNTED BODY MOVING AT

HYPERSONIC SPEED IN ATMOSPHERE CONSISTING DF

ARBITRARILY SPECIFIED GAS MIXTURE

A66-17829

HYPERSONIC HEAT TRANSFER

HEAT TRANSFER ON HYPERSONIC VEHICLE ENTERING A

PLANETARY ATMOSPHERE

AIAA PAPER 63-650 N63-23185

HYPERSONIC SPEEO

AERODYNAMIC CHARACTERISTICS OF TWO PLANETARY ENTRY

CONFIGURATIONS IN AIR £ CARBON DIOXIDE/NITROGEN

MIXTURES AT HYPERSONIC SPEED

NASA-CR-53232 N66-17575

HYPERVELOCITY WIND TUNNEL

VENUS AND MARS ATMOSPHERE ENTRY SIMULATED BY A

COMBUSTION HEATED HYPERVELOCITY WIND TUNNEL

A66-16536

EQUILIBRIUM RADIATIVE AND CONVECTIVE BLUNT BODY

HEAT TRANSFER TO STAGNATION REGION DURING

HYPERVELOCITY ENTRY INTO PLANETARY ATMOSPHERE

A66-Z5331

VENUS AND MARS ATMOSPHERE ENTRY SIMULATED BY

COMBUSTION HEATED HYPERVELOCITY WIND TUNNEL

NASA-CR-B6661 N66-25690

INSTRUMENTATION

I
INFRARED ASTRONOMY

ONR STRATO-LAB ASTRONOMICAL OBSERVATIONS

N62-10661

MAGNITUDE OF GREENHOUSE EFFECT COMPUTED AS

FUNCTION OF INFRARED OPACITY OF VENUS ATMOSPHERE

MODEL AND AMOUNT OF CLOUD COVER

A66-I3Bll

CARBON MONOXIDE ABSORPTION BAND IN INFRARED

SPECTRUM OF VENUS ATMOSPHERE MODEL IN CARBON

DIOXIDE PHOTODISSOCIATION REGION

A66--Z_966

I R OPACITY OF JUPITER OUTER ATMOSPHERE ANO IR

ENHANCEMENT OF SATELLITE SHADOW, USING LIMB

DARKENING MEASUREMENTS A65-13160

I R ABSORPTION SPECTRA OF MARS ATMOSPHERE MAY BE

DUE TO DEUTERATED WATER A65-13765

INFRARED DETECTOR

MICROWAVE AND INFRARED RADIATION DETECTORS ON

MARINER II SPACE PROBE TO EXAMINE VENUS CLOUDS

AND SURFACE CONDITIONS A63-10TS6

INFRARED INSTRUMENT

AIRBORNE INFRARED RADIOMETER TO DETECT WATER VAPOR

ON VENUS

SMI4297T N63-22939

INFRARED RADIATION

ESTIMATE OF AVERAGE VERTICAL DISTRIBUTION OF

TEMPERATURE IN THE MARTIAN ATMOSPHERE, CONTROLLED

BY RADIATIVE AND CONVECTIVE PROCESSES

A63-12836

MARINER II MICROWAVE AND INFRARED RADIOMETER

RESULTS N63-13151

MARINER II INFRARED RADIOMETER EXPERIMENT TO

DETERMINE RADIATION TEMPERATURE OVER SMALL REGIONS

OF VENUS A66-10026

INFRARED SPECTROSCOPY

INFRARED SPECTROSCOPY OF ATMOSPHERIC GASES

NBZ-|60Z3

PHOTOMETRY OF INFRARED SPECTRA OF VENUS £ CARBON

DIOXIDE CONTENT OF ATMOSPHERE N63-16010

CRITICAL EVALUATION OF DEVELOPING RESOLVING POWER

IN EXCESS OF 10 SUPER 5 FOR IO0-INCH COUDE

SPECTROGRAPH IN INFRARED OF MARS ATMOSPHERE

A66-21021

CLOUD LAYER, INFRARED RADIATION AND GREENHOUSE

EFFECT IN VENUS ATMOSPHERE INVESTIGATED BY

INFRARED SPECTROSCOPY TECHNIQUES

A66-ZB662

INFRARED SPECTRON

ULTRAVIOLET SPECTRA OF PLANETARY ATMOSPHERES AND

THE NEAR INFRARED CARBON DIOXIDE BANDS OF VENUS

N62-11301

INFRARED SPECTRUM OF VENUS Nb2-15229

STUDY OF THE NEAR INFRARED SPECTRUM OF VENUS,

USING A SPECTROMETER WITH DIFFRACTION GRATING

A63-18902

INFRARED SPECTROSCOPY OF VENUS USED TO ESTIMATE

CARBON DIOXIDE ABUNDANCE BY MEASUREMENT OF

ABSORPTION BANDS A66-27455

INSTRUMENTATION

INSTRUMENTATION FOR PLANETARY ATMOSPHERE STUDIES -

A MICROWAVE HYDROGEN LAMP FOR VACUUM ULTRAVIOLET

PHOTOCHEMISTRY

GCA-TR-61-I3-N N62-15915

ATMOSPHERIC COMPOSITION INSTRUMENTATION FOR

TEMPERATURE DETERMINATION OF MARS ATMOSPHERE

NASA-CR-56653 N66-26043
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INTERPLANETARYDUST

INTERPLANETARY DUST

PLANETARY AERONOMY - ROLE OF INTERPLANETARY DEBRIS

IN PLANETARY ATMOSPHERES - SODIUM IN ATMOSPHERES

OF EARTH, VENUS AND MARS

NASA-CR-13 N63-17317

INTERPLANETARY FLIGHT

MOTION OF SHORT TO DEGREE BLUNTED CONE ENTERING

MARS ATMOSPHERE AT VARIED ANGLES OF ATTACK AND

PITCHING RATES

NASA-IN-D-1326 N62-12106

INTERPLANETARY GAS

SPACE AND PLANETARY ENVIRONMENTS

AF SURVEYS IN GEOPHYSICS-39 N62-I1460

SOVIET STUDY OF INTERPLANETARY PLASMA BY MEANS OF

CHARGED-PARTICLE TRAPS INSTALLED ON SATELLITES

A63-21286

GAS EXCHANGE BETWEEN PLANETARY AND EARTH

ATMOSPHERES - INTERPLANETARY GAS STUDY

N63-18437

INTERPLANETARY MAGNETIC FIELD

SPACE AND PLANETARY ENVIRONMENTS

AF SURVEYS IN GEOPHYSICS-3g N62-11460

SOLAR PLASMA WINDI ITS DETECTION AND MEASUREMENT

IN INTERPLANETARY SPACE AND RELATION TO LUNAR

/PLANETARY ATMOSPHERES A64-2602T

INTERPLANETARY SPACE

SCIENTIFIC EXPERIMENTS CARRIED ON MARINER R-I AND

R-2 SPACECRAFT MISSION TO VENUS

JPL-TR-32-315 N62-16370

INVESTIGATIONS OF INTERPLANETARY SPACE AND UPPER

LAYERS OF THE ATMOSPHERE, WITH ATTENTION TO

EQUIPMENT AND PROCEDURES A64-12277

INTERPLANETARY TRAJECTORY

THREE-DIMENSIONAL TRAJECTORY ANALYSIS FOR

ROUND-TRIP MISSIONS TO VENUS

NASA-TN-D-1319 N62-15054

MODELS OF MARS ATMOSPHERE TO STUDY EFFICIENCY OF

LAUNCH TRAJECTORIES FROM MARS, AND VEHICLE AND

FLIGHT MECHANICS

AIAA PAPER 64-15 A64-12923

MODELS OF MARS ATMOSPHERE TO STUDY EFFICIENCY OF

LAUNCH TRAJECTORIES FROM MARS, AND VEHICLE AND

FLIGHT MECHANICS

AIAA PAPER 64-15 A64-26583

ION DENSITY

ELECTRON AND ION DISTRIBUTION IN EARTH EXOSPHERE

UNDER DIFFUSIVE EQUILIBRIUM NOTING ELECTRIC FIELD,

CENTRIFUGAL FORCE, GRAVITY AND TEMPERATURE EFFECTS

A65-10333

IONIZATION CHAMBER

LIGHTWEIGHT SMALL POWER CONSUMING INSTRUMENT FOR

DETECTING ARGON ABUNDANCE IN MARTIAN ATMOSPHERE

A64-23742

IONOSPHERE

MODELS OF VENUS AND MARS IONOSPHERES

N62-15231

MODELS DF IONOSPHERES OF VENUS AND MARS, BASED ON

ANALYSIS OF PHOTOCHEMICAL REACTIONS OCCURRING IN

THE EARTHS ATMOSPHERE A63-20011

ELECTRON TEMPERATURE IN IONOSPHERE FROM SOLAR

ULTRAVIOLET RADIATION

NASA-CR-12 N63-17311

NASA PROGRAM PLANNING - ASTRONOMYv SOLAR PHYSICS,

PLANETARY ATMOSPHERES, IONOSPHERES, BIOSCIENCE AND

PLANETOLOGY

NASA-TN-X-50138 N63-18313

THEORETICAL STUDY OF MARTIAN IONOSPHERE COMPARED

TO TERRESTRIAL IONOSPHERE

NASA-CR-55362 N64-14270

EXPERIMENTS & RESEARCH IN ASTRONOMY, SOLAR

SUBJECT INDEX

PHYSICS, PLANETARY ATMOSPHERES, IONOSPHERES

RADIO PHYSICS, PARTICLES & FIELDS_ AND BIDSCIENCES

NASA-TM-X-516O3 N64-1925B

MARS AND VENUS IONOSPHERES

NASA-IN-D-2333 N6_-24816

IONOSPHERIC COMPOSITION

IONOSPHERIC RESEARCH - PHYSICS, DYNAMICS,

AERONOMIC PROPERTIES OF EARTH _ PLANETARY

ATMOSPHERE

AFCRL-63-931 N64-14972

IONOSPHERIC SOUNDING

THEORETICAL STUDY OF MARTIAN IONOSPHERE FOR

ANALYZING THE FEASIBILITY OF ROCKET EXPLORATION OF

THE PLANET A64-10125

MARS AND VENUS IONOSPHERE TOPSIDE SOUNDER FOR

MARINER SPACECRAFT

NASA-CR-52731 N64-10903

IRRADIATION

PHOTOCHEMISTRY OF VENUS ATMOSPHERE - ABSORPTION

SPECTROSCOPY AND IRRADIATION STUDIES OF MODEL

ATMOSPHERIC GASES

NASA-IN-D-1984 N63-17208

ISOTOPE

FORMATION OF SOLAR SYSTEM N62-17425

J
JUPITER /PLANET/

DIRECTORS REPORT, HIGH ALTITUDE OBSERVATORY

N62-13791

PROPERTIES OF THE ATMOSPHERES OF MARS, VENUS, AND

JUPITER IN THE LIGHT OF THE MOST RECENT

OBSERVATIONS A63-I1897

CYCLOTRON THEORY OF THE DECAMETRIC RADIATIONS FROM

JUPITER ACCOUNTS FOR VARIATION OF NUMBER OF

RADIATION BURSTS WITH PLANETARY ROTATION, THEIR

POLARIZATION AND THEIR SPECTRA A63-25202

DATA RELATING TO COMPOSITION AND STRUCTURE OF

ATMOSPHERE AND INTERIOR OF JUPITER

A63-25334

RADIO EMISSIONS AND MAGNETIC FIELD STRENGTH OF

JUPITER

AFCRL-62-721 N63-13740

PHYSICS OF PLANETS - INTERNAL STRUCTURE, SURFACES,

AND ATMOSPHERES - MERCURY, VENUS, MARS, JUPITER,

AND SATURN

AFCRL-63-457 N63-16280

SURFACE AND ATMOSPHERIC FEATURES OF JUPITER

RELATED TO JOVIAN RED SPOT MOVEMENT

N63-21355

NONTHERMAL RADIO NOISE FROM JUPITER - EMISSION OF

INTENSE RADIO WAVES AND HIGH LEVELS OF MICROWAVE

RADIATION

R-60 N63-21425

HYDROGEN AND OTHER ELEMENT ABUNDANCES, MASSES AND

GRAVITATIONAL MOMENTS OF JUPITER AND SATURN BASED

ON MODEL PLANET CALCULATIONS A64-24638

STRONG RADIO EMISSIONS FROM JUPITER, INVESTIGATING

ORIGIN IN CHARGED PARTICLE BELT SURROUNDING PLANET

A64-25748

HIGH DISPERSION SPECTROGRAMS DF JUPITER IN VISUAL

AND RED SPECTRA

NASA-CR-53003 N64-13272

SPECTROSCOPY OF JUPITER, SATURN, URANUS, AND

NEPTUNE - ATMOSPHERIC, THERMAL, AND KINEMATIC

PROPERTIES

NASA-CR-53574 N64-18453

ORIGIN AND PHYSICAL PROPERTIES OF JUPITER - DEEP

SPACE INVESTIGATIONS

NASA-CR-53735 N64-19567
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SUBJECT INDEX LIGHT

PHYSICAL PROPERTIES g ORIGIN OF JUPITER

N66-19806

MISSION REQUIREMENTS FOR SPACE EXPLORATION OF

JUPITER

NASA-CR-S398T N6_-20643

TEMPERATURE AND ELECTRON DENSITY COMPUTATIONS FOR

UPPER ATMOSPHERE OF JUPITER USING TWO EXTREME

ATMOSPHERE MODELS

NASA-TN-X-S191T N64-28762

METEOROLOGY OF VENUS, MARS, AND JUPITER

NASA-CR-BBB4B N66-33165

JUPITER AND SATURN INTERMEOIATE IN NATURE

BETWEEN STAR AND PLANET, EXAMINING RADIO EMISSIONS

A65-10OT2

JOVIAN SATELLITES ATMOSPHERIC STUDY BY PHOTOMETRIC

OBSERVATION OF ANOMALOUS BRIGHTENING AFTER ECLIPSE

A65-13156

METEOROLOGY OF VENUS, MARS, AND JUPITER

NASA-CR-B9695 N65-12728

JUPITER ATMOSPHERE

DISCUSSION OF THE PROPERTIES OF THE CYCLOTRON

RADIATION FROM BUNCHES OF ELECTRONS TRAPPED IN A

JDVIAN EXOSPHERE A63-16365

COMPARISON OF OBSERVATIONS OF JUPITER AT 4.8 AND

19 MC IN 1961 AND 1962 TO TEST THE THEORY THAT

DECAMETRIC WAVELENGTH RADIATION FROM JUPITER

RESULTS FROM CYCLOTRON EMISSION

A63-1724T

ROTATION ANOMALY OBSERVED IN JOVIAN SPECTRUM IS

CONVERTED TO ZONAL WIND SPEEDS FOR A STUDY IN

CONNECTION WITH TERRESTRIAL EQUATORIAL

STRATOSPHERIC WIND REVERSAL A63-21194

HIGH DISPERSION SPECTROGRAMS OF JUPITER USED TO

STUDY THE CHEMICAL COMPOSITIONS, PRESSURES,

TEMPERATURES AND VELOCITIES IN THE ATMOSPHERES OF

THE OUTER PLANETS A63-21609

HARMONIC ANALYSIS FOR THE THICKNESS VARIATION OF

THE JUPITER NORTH EQUATORIAL BELT

A63-25366

GREAT RED SPOT THEORY AS A CLUE TO THE

HYDRODYNAMICS OF JUPITERS ATMOSPHERE

A63-25369

NATURE OF THE GREAT RED SPOT IN SOUTH TROPICAL

ZONE OF JUPITERS ATMOSPHERE A63-25370

ATMOSPHERIC PHENOMENA DEVELOPMENT OF JUPITER AND

SATURN A63-25373

MECHANISMS FOR THE GENERATION OF PLANETARY RADIO

NOISE AND JUPITER RADIO EMISSION AT LONG

WAVELENGTH, IN RELATION TO SOLAR ACTIVITY

A63-25374

INTENSITY CHANGES OF THE METHANE ABSORPTION BAND

IN JUPITER ATMOSPHERE AS A FUNCTION OF TIME AND

POSITION ON THE PLANET DISK A63-25379

JUPITER RADIATION CONDITIONS - ROTATION PERIOD,

POLARIZATION ANOMALIES, POWER AND ENERGY IN

DECAMETER STORMS N63-21063

SURFACE AND ATMOSPHERIC FEATURES OF JUPITER

RELATED TO JOVIAN RED SPOT MDVEMENT

N63-21355

HIGH DISPERSION SPECTROGRAMS OF JUPITER SHOWING

ABSORPTION LINES IDENTIFIED AS NEW BAND OF AMMONIA

A66-21019

AMMONIA BAND ANOMALY IN SPECTRUM OF PLANET

JUPITER A64-22306

ASYMMETRY DE JUPITER VAN ALLEN BELT DETERMINED

FROM POLARIZATION OF EMITTED SYNCHROTRON RADIATION

A66-26BOO

MARS, VENUS AND JUPITER ATMOSPHERES COVERING DATA

DN SURFACE PRESSURES, TEMPERATURES AND COMPOSITION

A64-24942

LOCATION AND STRUCTURE OF NONTHERMAL DECAMETRIC

RADIO EMISSION FROM JUPITER USED IN STUDY OF

PLANETARY MAGNETOSPHERE A66-25205

DECAMETER WAVELENGTH RADIATION FROM JUPITER

CORRELATED WITH SOLAR AND GEOPHYSICAL EVENTS

A64-25906

1963 ANOMALY IN INCLINATION OF JOVIAN SPECTRAL

LINES RELATIVE TO ROTATION OF PLANET

A64-Z869T

ANOMALOUS INCLINATION OF AMMONIA SPECTRAL

ABSORPTION LINES IN PLANETARY ATMOSPHERE OF

JUPITER N66-14515

ATMOSPHERES OF MARS, VENUS, AND JUPITER

NASA-TN-D-2303 N66-25T09

EVALUATION OF FLIGHTS TO STUDY JUPITER ENVIRONMENT

NASA-CR-SB12O N64-26597

TEMPERATURE AND ELECTRON DENSITY COMPUTATIONS FOR

UPPER ATMOSPHERE OF JUPITER USING TWO EXTREME

ATMOSPHERE MODELS

NASA-TM-X-51917 N64-28762

SPECTROSCOPIC ANALYSIS OF SOLAR, MARS, g JUPITER

ATMOSPHERES

NASA-CR-SgO60 N64-32692

THERMAL ABSORPTION COEFFICIENTS OF HYDROGEN IN

GRAY MODEL OF JUPITER ATMOSPHERE

A65-IIB57

JOVIAN UPPER ATMOSPHERIC MODEL AND CALCULATION OF

TEMPERATURE PROFILE, RADIATION FLUX AND

IONOSPHERIC STRUCTURE A65-1315B

I R OPACITY OF JUPITER OUTER ATMOSPHERE AND IR

ENHANCEMENT OF SATELLITE SHADOW, USING LIMB

DARKENING MEASUREMENTS A65-13160

L
LAMINAR HEAT TRANSFER

THERMDCHENICAL EFFECTS OF FOREIGN PLANETARY

ATMOSPHERES UPON LAMINAR HEAT TRANSFER IN

HYPERSONIC STAGNATION REGION - GAS DYNAMICS

NASA-CR-SOBB2 N63-19969

LAMP

INSTRUMENTATION FOR PLANETARY ATMOSPHERE STUDIES -

A MICROWAVE HYDROGEN LAMP FOR VACUUM ULTRAVIOLET

PHOTOCHEMISTRY

GCA-TR-61-13-N N62-15915

LIBRATION

SPECTRUM OF LIGHTNING IN THE VENUS ATMOSPHERE.

PROBLEMS OF SELENDDETIC PHOTDGRAMMETRY. DRAWINGS

OF LUNAR LIMB AREAS. TOPOCENTRIC LIBRATIONS.

N62-16618

LIFE DETECTOR

BIOCHEMICAL CHARACTERISTICS OF LIFE ON MARS TO

DEVELOP DESIGN OF MARTIAN BIOLOGICAL EXPERIMENTS

A64-24951

LIFETIME

FLIGHT PATH STABILITY OF LIFTING VEHICLES DURING

ENTRY INTO PLANETARY ATMOSPHERES

UTIA-TN-6B N62-14715

LIFT

FLIGHT PATH STABILITY OF LIFTING VEHICLES DURING

ENTRY INTO PLANETARY ATMOSPHERES

UTIA-TN-48 N62-16T15

LIFTING REENTRY

HEATING AND OPTIMUM CONE ANGLES OF MANNED VEHICLES

FOR LIFTING HYPERBOLIC ENTRY INTO EARTH AND MARS

ATMOSPHERES A64-26653

LIGHT

THE PHYSICAL PROPERTIES DE THE MOON AND PLANETS
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LIGHT SCATTERING SUBJECT INDEX

RM-3022-JPL N62-I0404

LIGHT SCATTERING

PRESENTATION OF DATA ON THE ATMOSPHERE OF VENUS

OBTAINED BY OPTICAL METHODS A63-I3792

ATMOSPHERIC LIGHT SCATTERING EFFECTS ON PLANET

RADIATION NEAR THE TERMINATOR A63-22405

ATMOSPHERIC LIGHT SCATTERING ON PLANET RADIATION

NEAR TERMINATOR A64-10492

PLANETARY ATMOSPHERE OBSERVATION USING LIGHT WAVES

EMANATING FROM THE PLANETS AND COLLECTED BY THE

TELESCOPES A64-14249

INDICATRIX OF LIGHT SCATTERING AND RATIO OF

SCATTERING COEFFICIENT TO ABSORPTION COEFFICIENT

DETERMINED FOR VENUS ATMOSPHERE

A64-IT876

LUMINESCENCE AND SCATTERING OF LIGHT FROM

PLANETARY ATMOSPHERE WITH CONSTANT ABSORPTION

FACTOR A64-23658

RAYLEIGH SCATTERING IN MARTIAN ATMOSPHERE

CONTRIBUTES TO LIGHT REFLECTION IN ULTRAVIOLET

RATHER THAN VISUAL LIGHT A64-25500

INDICATRIX OF LIGHT SCATTERING AND RATIO OF

SCATTERING COEFFICIENT TO ABSORPTION COEFFICIENT

DETERMINED FOR VENUS ATMOSPHERE

A64-25623

LIGHT SCATTERING IN PLANETARY ATMOSPHERE TAKING

INTO ACCOUNT CURVATURE OF ATMOSPHERIC STRATA AND

ASSUMING ABSORPTION COEFFICIENT DIMINISHES WITH

HEIGHT A64-26807

LIGHT SCATTERING IN PLANETARY ATMOSPHERE

NASA-TT-F-8814 N64-23124

OPTICAL THICKNESS, SCATTERING AND AEROSOL PARTICLE

CONCENTRATION OF MARS ATMOSPHERE IN UV SPECTRUM

A65-10241

RADIOPHYSICS - ELECTROMAGNETIC PROPAGATION IN

PLASMAS, STARS, ANO PLANETARY ATMOSPHERES, AND

VISIBLE LIGHT SCATTERING

JPRS-26953 N65-10076

LIGHTNING

SPECTRUM OF LIGHTNING IN THE VENUS ATMOSPHERE.

PROBLEMS OF SELENODETIC PHOTOGRAMMETRY. DRAWINGS

OF LUNAR LIMB AREAS. TOPDCENTR]C LIBRATIONS.

N62-1661B

LIOUVILLE THEOREM

PLANETARY ATMOSPHERE FREE FROM COLLISION OF

CORONAL PARTICLES BASED ON LIOUVILLE EXPRESSIONS

FOR DENSITY DISTRIBUTION AND ESCAPE FLUX

A63-23725

LIQUID PROPELLANT

RESEARCH SUMMARY NO. 36-14 - FEB. I TO

APRIL I, 1962

JPL-RS-36-14 N62-12820

LOWER ATMOSPHERE

STRUCTURE OF LOWER ATMOSPHERE OF VENUS

N63-15506

LUNAR ATMOSPHERE

LUNAR E PLANETARY EXPLORATION N62-12797

RADIO EMISSIONS FROM THE MOON, MERCURY, VENUS,

SATURN, AND JUPITER ARE BRIEFLY DISCUSSED

A63-19976

RADIO AND RADAR STUDIES OF LUNAR AND PLANETARY

IONOSPHERES, ATMOSPHERES, AND SURFACES, AND RADAR

STUDIES OF SUN AND INTERPLANETARY MEDIUM

NASA-CR-59325 N64-33686

LUNAR ENVIRONMENT

SPACE AND PLANETARY ENVIRONMENIS

AF SURVEYS IN GEOPHYSICS-39 N62-11460

LUNAR EXPLORATION

LUNAR AND PLANETARY EXPLORATION - EXOBIOLOGY AND

BIOLOGICAL EFFECTS OF RADIATION

N63-19478

SPACECRAFT EXPLORATION OF EARTH, ATMOSPHERE, MOON,

AND PLANETS N65-10B60

LUNAR FLIGHT

LUNAR & PLANETARY EXPLORATION N62-1279T

LUNAR GEOLOGY

THE PHYSICAL PROPERTIES OF THE MOON AND PLANETS

RM-3022-JPL N62-10404

LUNAR SURFACE

LUNAR _ PLANETARY EXPLORATION N62-127gT

SPECTRUM OF LIGHTNING IN THE VENUS ATMOSPHERE.

PROBLEMS OF SELENODETIC PHOTOGRAMMETRY. DRAWINGS

DF LUNAR LIMB AREAS. TOPOCENTRIC LIBRATIONS.

N62-16618

ORIGIN AND PROPERTIES OF PLANETARY ATMOSPHERES AND

BRIEF STUDY OF LUNAR SURFACE AND PLANETARY

INTERIORS A64-26021

SPECTROPHOTOMETRIC AND SPECTROCOLORIMETRIC STUDIES

OF MOON AND PLANETS A64-27072

RADIO AND RADAR STUDIES OF LUNAR AND PLANETARY

IONOSPHERES, ATMOSPHERES, AND SURFACES

NASA-CR-53205 N64-17592

RADIO AND RADAR STUDIES OF LUNAR AND PLANETARY

IONOSPHERES, ATMOSPHERES, AND SURFACES, AND RADAR

STUDIES OF SUN AND INTERPLANETARY MEDIUM

NASA-CR-59325 N64-33686

LYMAN ALPHA RADIATION

HYDROGEN AND HELIUM RESONANCE RADIATION FROM THE

PLANETS, FOR THE STUDY OF SCATTERING MECHANISM AND

THE PRESENCE OF ABSORBING MEDIA IN THEIR

ATMOSPHERES A63-25340

M
MAGNETIC FIELD

MEASUREMENTS OF COSMIC NOISE, SOLAR AND JOVIAN

NOISE BURSTS, ATMOSPHERIC NOISE AND WHISTLERS AND

VLF EMISSIONS, FOR THE STUDY OF PLANETARY

IONIZAEION AND MAGNETIC FIELDS A63-25345

MAGNETIC FIELD OF THE MOON AND PLANETS

RM-3140-NASA N63-12040

RADIO EMISSIONS AND MAGNETIC FIELD STRENGTH OF

JUPITER

AFCRL-62-721 N63-13740

PLANETARY AERONOMY - ATOMIC SHIELDING FACTORS AND

CHANGES IN ATOMIC CHARGE DISTRIBUTION IN

INTERACTION WITH MAGNETIC FIELD

NASA-CR-6 N63-17315

MAGNETOHYDRODYNAMIC WAVE

DECAMETER WAVELENGTH RADIATION FROM JUPITER

CORRELATED WITH SOLAR AND GEOPHYSICAL EVENTS

A64-25904

MANEUVER

ENTRY OF MANNED MANEUVERABLE SPACECRAFT INTO

PLANETARY ATMOSPHERE

UT[A-REV-2O N62-107/2

MANNED REENTRY

HEATING AND OPTIMUM CONE ANGLES OF MANNED VEHICLES

FOR LIFTING HYPERBOLIC ENTRY INTO EARTH AND MARS

ATMOSPHERES A64-26653

PLANETARY FNTRY TRAJECICRY CONTROL OF MANNED

VEHICLES FOR EARTH AND MARS ATMOSPHERES

A64-26654

MANNED SPACECRAFT

ENTRY OF MANNED MANEUVERABLE SPACECRAFT INTO

PLANETARY ATMOSPHERE

UTIA-REV-2O N62-10772
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m SUBJECT |NOEX MARS /PLANET/

MANNED ENTRY MISSIONS TO MARS AND VENUS

ARS PAPER-2158-61 NB2-13493

MARINER II SPACE PROBE

IOWA RADIATION EXPERIMENT IN MARINER II - TO

SEARCH FOR CHARGED PARTICLES MAGNETICALLY TRAPPED

IN THE VICINITY OF THE PLANET VENUS

A63-[OSBT

MICROWAVE AND INFRARED RADIATION DETECTORS ON

MARINER II SPACE PROBE TO EXAMINE VENUS CLDUDS

AND SURFACE CONDITIONS A63-IOT56

MARINER II MICROWAVE AND INFRARED RADIOMETER

RESULTS N63-13151

MICROWAVE OBSERVATIONS OF VENUS UTILIZING TWO-

CHANNEL RADIO TELESCOPE MOUNTED ON MARINER II

SPACECRAFT N63-13865

MARINER II INFRARED RADIOMETER EXPERIMENT TO

DETERMINE RADIATION TEMPERATURE OVER SMALL REGIONS

OF VENUS A64-10026

MARINER PROGRAM

THE MARINER VENUS MICROWAVE RADIOMETER EXPERIMENT

JPL-TR-32-156 N62-10675

MARINER SPACECRAFT - VENUS FLIGHT

NASA FACTS-D-62 N63-12091

MARINER R-1 SPACE PROBE

SCIENTIFIC EXPERIMENTS CARRIED ON MARINER R-L AND

R-2 SPACECRAFT MISSION TO VENUS

JPL-TR-3Z-315 N62-16370

MARINER R-2 SPACE PROBE

SCIENTIFIC EXPERIMENTS CARRIED ON MARINER R-I AND

R-2 SPACECRAFT MISSION TO VENUS

JPL-TR-32-315 N62--16370

DISCUSSION OF VENUS SURFACE AND ATMOSPHERE USING

RADAR REFLECTION, MICROWAVE EMISSIONS AND MARINER

R-2 DATA A63-13109

PLANET VENUS - ATNOSPHEREt ROTATION INCLINATION,

SURFACE, INTERNAL STRUCTUREv MAGNETIC FIELD FROM

MARINER R 2 SPACE PROBE

NASA-CR-SO8T3 N63-19961

MARINER SPACE PROBE

MARINER SPACECRAFT - VENUS FLIGHT

NASA FACTS-D-62 N63-12091

SATELLITE AND EARTH-BASED OBSERVATIONS OF MARS AND

VENUS ATMOSPHERESt WITH EMPHASIS ON MARINER

PROGRAM AB_-26809

MARS AND VENUS IONOSPHERE TOPSIDE SOUNDER FOR

MARINER SPACECRAFT

NASA-CR-52731 Nb4-10903

MARS I SPACECRAFT

MARS-I SPACECRAFT FOR OUTER ATMOSPHERE STUDY [

RADIO LOCATION OF MARS, VENUSv t MERCURY

N64-12890

MARS /PLANET/

LIFE IN EXTRATERRESTRIAL ENVIRONMENTS

ARF 3194,-6 N62-10045

THE PHYSICAL PROPERTIES OF THE NOON AND PLANETS

RM-3022-JPL N62-10404

OBSERVATIONS OF MARS AT PIC OU RIOT OBSERVATORY

JPL-TR-32-151 N62-11496

_TIDN OF SHORT 10 DEGREE BLUNTED CONE ENTERING

MARS ATMOSPHERE AT VARIED ANGLES OF ATTACK AND

PITCHING RATES

NASA-TN-D-1326 NG2-12106

STATIC AERODYNAMIC CHARACTERISTICS OF SHORT BLUNT

CONES WITH VARIOUS NOSE AND BASE CONE ANGLES

NASA-TN-D-1327 N62-IZIOT

MARTIAN ENTRY AERODYNAMICS E HEAT SHIELD DESIGN

IAS PAPER-62-163 N62-13351

MANNED ENTRY MISSIONS TO MARS AND VENUS

ARS PAPER-2158-61 N62-13493

PHYSICAL PROPERTIES DF THE MOON £ PLANETS

RM-2BIT-JPL N62-13633

RADIATIVE ENERGY TRANSFER ON ENTRY INTO MARS AND

VENUS

ARF-1200--1 N62-15035

RADIATIVE ENERGY TRANSFER ON ENTRY INTO MARS AND

VENUS

ARF-1200-2 N62-15036

MOLECULAR OPTICAL THICKNESS OF THE ATMOSPHERES OF

MARS AND VENUS

R62SDTI N62-15163

MODELS OF VENUS AND MARS IONOSPHERES

N62-15231

THE GREAT YELLOW CLOUD AND THE ATMOSPHERE OF MARS

DURING THE 1956 OPPOSITION N62-15738

MARS OBSERVATIONS DURING 1958 OPPOSITION

Nb2-15739

GENERAL CIRCULATION OF THE MARTIAN ATMOSPHERE

N62-15740

METEOROLOGICAL OBSERVATIONS OF MARS DURING THE

1960-61 OPPOSITION N62-15765

LIFE IN EXTRATERRESTRIAL ENVIRONMENTS

ARF-3194-6 N62-15892

PHOTOCHEMICAL REACTIONS IN THE ATMOSPHERE OF MARS

N62-IbOO5

THREE-DIMENSIONAL TRAJECTORY ANALYSIS FOR ROUND-

TRIP MISSIONS TO MARS

NASA-TN-D-1316 N62-16300

PLANETARY AERONOMY - NITROGEN DIOXIDE IN MARTIAN

ATMOSPHERE

GCA-TR-BZ-5-N N62-16682

FLIGHT ENVIRONMENT DESIGN PARAMETER FOR MARS AND

VENUS

ASD-TDR-62-BO5 N62-IB03_

ANALYSIS OF VARIOUS CHARACTERISTICS OF PHYSICAL

NATURE OF MARS Ab3-10769

PROPERTIES OF THE AIMOSPHERES DE MARSt VENUSv AND

JUPITER IN THE LIGHT OF THE MOST RECENT

OBSERVATIONS A&3-lIB97

CRITICAL REVIEW OF SOME PARTLY CONTROVERSIAL

GENERAL PROPERTIES OF THE SURFACE AND ATMOSPHERE

OF MARS AND VENUS A63-17235

ATMOSPHERE_ SOIL, CLIMATE, AND HYDROGRAPHIC AND

PHYSIOGRAPHIC FEATURES OF MARS A63-23870

ENTRY OF SPACE VEHICLES INTO PLANETARY ATMOSPHERES

RAD-TM-6Z-2Ow PT. I N63-IOT46

OBSERVATIONS OF MARS IN THE USSR DURING THE GREAT

OPPOSITION OF 1956

NASA-IT-F-93 N63-11212

PHYSICS OF PLANETS - INTERNAL STRUCTUREw SURFACESt

AND ATMOSPHERES - MERCURY, VENUS, MARSI JUPIIERt

AND SATURN

AFCRL-63-657 N63-16280

POSSIBILITY DF LIFE ON MARS - BIOCHEMISTRY

N63-194T9

ECOLOGICAL PROFILE OF MARS - AEROSPACE MEDICINE

N63-20576

SPACE BIOLOGY AND MEDICINE - EXTRATERRESTRIAL LIFE

DN MARS AND VENUS N63-2154T

ATMOSPHERIC ENTRY INTO MARS - EFFECT OF VEHICLE

SHAPE ON REQUIREMENTS FOR MEASURING PITCH DAMPING

AND HIGH AMPLITUDE OSCILLATION
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MARSATMOSPHERE SUBJECTINDEX

NASA-CR-51421 N63-22157

PHYSICAL PROPERTIES OF MARS

SM-43634 N63-22371

AVERAGE SURFACE TEMPERATURE ON MARS ESTIMATED

FROM RADIATIVE EQUILIBRIUM

NASA-CR-51990 N63-22512

PHYSICS OF BALLOONS _ THEIR POSSIBLE USE AS MARS

EXPLORATION VEHICLES

NASA-CR-51782 N63-22880

MARS NONSTOP ROUND-TRIP TRAJECTORY, USING EFFECTS

OF PLANETARY GRAVITY WITH PROPULSION OR WITH

AERODYNAMIC FORCES A64-14398

MARS-I SPACECRAFT FOR OUTER ATMOSPHERE STUDY E

RADIO LOCATION OF MARS, VENUS, & MERCURY

N64-12890

ATMOSPHERE AND GEOLOGY OF MARS

JPRS-2287B N64-I4146

MARS OBSERVATION WITH STRATOSCOPE II TELESCOPE

N64-16675

PHDTOGRAPHIC RECORDINGS OF MARS

NASA-CR-51173 N64-22779

RADIATIVE ENERGY TRANSFER ON ENTRY INTO MARS AND

VENUS ATMOSPHERES

NASA-CR-56554 N64-24106

SPACECRAFT DECELERATION BY AERODYNAMIC BRAKING TO

ESTABLISH ORBIT ABOUT MARS

AIAA PAPER-64-479 N64-24BI2

MARS ATMOSPHERE

ATMOSPHERES OF MARS AND VENUS

NAS-NRC-9_4 N62-10421

THE ATMOSPHERES OF VENUS AND MARS, AN ANNOTATED

BIBLIOGRAPHY

R61SDI75 N62-11353

ATMOSPHERE AND SURFACE PROPERTIES OF MARS AND

VENUS N62-I1709

DENSITY STRUCTURE DF THE UPPER ATMOSPHERE OF MARS

R62SDSB N62-131TO

EFFECTS OF MARS ATMOSPHERIC UNCERTAINTIES ON ENTRY

VEHICLE DESIGN

IAS PAPER-62-96 N62-13374

RECENT FINDINGS ON MARS AND VENUS ATMOSPHERES

N62-17382

ESTIMATE OF AVERAGE VERTICAL DISTRIBUTION OF

TEMPERATURE IN THE MARTIAN ATMOSPHERE, CONTROLLED

BY RADIATIVE AND CONVECTIVE PROCESSES

A63-12834

CALCULATION OF THE ELECTRICAL PROPERTIES OF THE

MARTIAN ATMOSPHERE IN SHOCK LAYERS BEHIND SPACE

PROBES CIRCLING THE PLANET A63-13754

KNOWN AND DEDUCED COMPOSITION AND CHARACTERISTICS

OF THE ATMOSPHERE OF MARS A63-14377

CALCULATION OF THE WATER VAPOR CONTENT OF THE

MARTIAN ATMOSPHERE BASED ON THE DISSOCIATION

PRESSURE OF GEOTHITE, A HYDRATED IRON OXIDE

A63-16650

PHOTOMETRIC COMPARISON OF THE WATER VAPOR SPECTRAL

BAND FROM MARS, THE MOON AND VARIOUS STARSt TO

DETERMINE MARTIAN ATMOSPHERIC WATER VAPOR CONTENT

A63-17408

BIOCHEMICAL CHARACTERISTICS OF LIFE THAT WOULD BE

FOUND ON MARS TO DEVELOP DESIGN OF MARTIAN

BIOLOGICAL EXPERIMENTS A63-18926

MARTIAN SURFACE RADIATION AND EFFECTS ON POSSIBLE

MARTIAN LIFEt FROM STUDY OF NEUTRON PRODUCTION AND

CAPTURE, PARTICLE STAR PRODUCTION, AND GALACTIC

COSMIC RADIATION IN MARTIAN ATMOSPHERE

A63-1973_

PHOTOMETRIC OBSERVATION OF STARS OCCULTED BY THE

PLANETS DURING CLOSE PASSAGE OF A SATELLITE TO

GAIN INFORMATION ON THE ATMOSPHERE OF VENUS AND

MARS A63-20010

MODELS OF IONOSPHERES OF VENUS AND MARS, BASED ON

ANALYSIS OF PHOTOCHEMICAL REACTIDNS OCCURRING IN

THE EARTHS ATMOSPHERE A63-20011

OPTICAL THICKNESS OF THE VENUS ATMOSPHERE AND

SURFACE TEMPERATURE, AND THE TROPDPAUSE HEIGHT OF

MARS DEDUCED FROM AN APPROXIMATE THEORY OF

RADIATIVE TRANSFER A63-20012

SPECTRAL TRANSMISSION CURVE FOR MARTIAN ATMOSPHERE

TO SHOW CONCENTRATION OF NITROGEN DIOXIDE AND ITS

DEPENDENCE ON TEMPERATURE A63-20397

THERMAL RADIATION MEASUREMENTS OF THE HOT GAS CAP

OF POLYETHYLENE MODELS FLYING THROUGH MIXTURES OF

CARBON DIOXIDE AND NITROGEN THAT SIMULATE MARS AND

VENUS ATMOSPHERES

AIAA PAPER 63-455 A63-20649

MODEL ATMOSPHERES OF MARS, GIVING PROBABLE EXTREME

OF PRESSURE AND DENSITY FOR ITS UPPER ATMOSPHERE

AND APPROXIMATE ALTITUDES OF CHARACTERISTIC

PHENOMENA A63-21417

EARTH-BOUND HIGH-DISPERSION SPECTRAL DETERMINATION

OF MARTIAN WATER VAPOR ABUNDANCE

A63-2[612

MODEL OF MARTIAN ATMOSPHERE WHICH GIVES EXTREME

CONDITIONS SO AS TO AID IN THE SOLUTION OF

ATMOSPHERIC ENTRY PROBLEMS A63-23648

EFFECT DF THE THERMOSPHERE, A REGION OF INCREASING

TEMPERATURE WITH ALTITUDE, ON THE ATMOSPHERIC

DENSITY OF MARS A63-23650

RETARDATION SYSTEM FOR CAPSULE ENTERING MARTIAN

ATMOSPHERE A63-23666

MOLECULAR OPTICAL THICKNESS OF THE MARTIAN

ATMOSPHERE AS A FUNCTION OF ALTITUDE ABOVE THE

SURFACE, STUDYING SOLAR RADIATIVE TRANSFER IN A

RAYLEIGH SCATTERING MEDIUM A63-24921

COMPOSITION OF THE ATMOSPHERIC HAZES OF EARTHw

MERCURY, VENUS AND MARS A63-25348

BRIGHTNESS DISTRIBUTION ON THE MARTIAN DISK FOR

DIFFERENT SPECTRAL REGIONS, NOTING THE DISTINCTION

BETWEEN LIGHT REFLECTED FROM THE SURFACE AND LIGHT

DIFFUSED IN THE ATMOSPHERE A63-25360

ULTRAVIOLET REFLECTIV]TY OF THE CENTER OF THE MARS

DISK AT OPPOSITION DETERMINED BY CONTINUOUS

SPECTROPHOTOMETRY A63-25361

MARTIAN ATMOSPHERE EXAMINED THROUGH ITS REDNESS,

ITS ALBEDO AND ITS SURFACE MARKINGS, NOTING ALSO

THE COMPOSITION OF ITS TWO LAYERS OF PARTICULATE

MATTER A63-25362

MEASUREMENTS OF BRIGHTNESS DISTRIBUTION DF THE

MARTIAN ATMOSPHERIC EDGE AS A FUNCTION OF ALTITUDE

WHEN THE PLANET IS AT OPPOSITION

A63-25363

ESTIMATES, BASED ON RADIATIVE EQUILIBRIUM, OF

MAXIMUM AND MINIMUM VALUES OF AVERAGE TEMPERATURE

DF THE MARTIAN SURFACE AND ATMOSPHERE

A63-25364

MARTIAN OZONOSPHERE PROBLEMS, INCLUDING OZONE

FORMATION DUE TO LOW AIR TEMPERATURE ON MARS AND

HOW OZONE CONTENT CAN BE A SENSITIVE INDICATOR FOR

OXYGEN CONCENTRATION IN A PLANETARY ATMOSPHERE

A63-25365

RADIATIVE ENERGY TRANSFER ON ENTRY INTO MARS AND

VENUS ATMOSPHERE

ARF-120O-3 N63-10142

OBSERVATIONS OF MARS IN THE USSR DURING THE GREAT
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SUBJECT INDEX MARS ATMOSPHERE CONT

OPPOSITION OF 1956

NASA-IT-F-93 N63-11212

BLUE CLEARING DURING 1960-61 MARS APPARITION

N63-1192D

MOLECULAR SPECTROSCOPY OF PLANETARY ATMOSPHERES -

VENUS AND MARS N63-1257T

METEOROLOGY OF MARS AND VENUS - THERMAL STRUCTURE

AND CIRCULATION OF ATMOSPHERE

GCA-TR-63-6-N Nb3-13863

METEOROLOGY OF MARS AND VENUS - EFFECT OF CLOUD

COVER ON RADIATION BALANCE OF MODEL ATMOSPHERES

NO3-166TB

CHARACTERISTICS OF MARS AND VENUS ATMOSPHERE

FROM GAS DYNAMICS OF SPACE PROBE VEHICLE

NASA-TN-D-1TTO N63-14BO6

HEAT BALANCE ON MARS SURFACE - MARS ATMOSPHERE -

SOLAR RADIATION ABSORPTION N63-16198

MARS ATMOSPHERE

NASA-CR-SO016 N63-1T152

MARS ATMOSPHERE - SHOCK LAYER STUDIES -

THERMODYNAMIC CONDITIONS

R63SD12 N63-17176

PLANETARY AERONONY - ROLE OF INTERPLANETARY DEBRIS

IN PLANETARY ATMOSPHERES - SODIUM IN ATMOSPHERES

OF EARTH, VENUS AND MARS

NASA-CR-13 Nb3-1731T

FLIGHT CONDITIONS IN ATMOSPHERE OF MARS AND

VENUS - ATMOSPHERE MODEL

RM-3388-PR N63-18386

MODEL ATMOSPHERE OF MARS FOR ATMOSPHERIC ENTRY

ENGINEERING STUDY - PLANETARY EXPLORATION

P-2639 N63-19314

ENVIRONMENT OF PLANETS IN SOLAR SYSTEM - EARTHt

MARS AND VENUS

P-2660 N63-19338

PHYSICAL CONDITIONS ON MARS - SURFACE AND

ATMOSPHERE

NASA-IT-F-165 N63-19862

THERMAL RADIATION FROM HOT GASES - SIMULATED

ATMOSPHERES OF MARS AND VENUS

AIAA PAPER-63-455 N63-20136

ATMOSPHERE E SURFACE OF MARS - NATURE E CHEMICAL

COMPOSITION

RSIC-44 N63-20654

SPACE CAPSULES FOR DATA COLLECTION G TRANSMISSION

OF CHARACTERISTICS OF MARS 8 VENUS ATMOSPHERES

NASA-CR-50956 N63-2OB16

MARS ATMOSPHERE ENTRY STUDY

NASA-CR-52271 N63-23806

ABLATION-TYPE THERMAL PROTECTION OF OBJECTS

TRAVERSING AN ATMOSPHERE - EARTH AND MARS

NASA-IN-X-50999 N63-23818

THEORETICAL STUDY OF MARTIAN IONOSPHERE FOR

ANALYZING THE FEASIBILITY OF ROCKET EXPLORATION OF

THE PLANET A64-10125

HEAT SHIELD DESIGN CONSIDERATIONS FOR A MARS

ENTRY VEHICLE, WITH EMPHASIS ON RADIATIVE AND

CONVECTIVE HEAT FLUXES IN THE ATMOSPHERE

A64-1OT9B

ENTRY AND AERO-BRAKING MANEUVER FOR REDUCING MARS

MISSION ENERGY REQUIREMENT

AIAA PAPER 66-16 A64-12916

MODELS OF MARS ATMOSPHERE TO STUDY EFFICIENCY OF

LAUNCH TRAJECTORIES FROM MARS, AND VEHICLE AND

FLIGHT MECHANICS

AIAA PAPER 66-15 A64-12923

MODEL ATMOSPHERES OF MARS FOR USE BY DESIGN, TEST

AND RELIABILITY ENGINEERS

AIAA PAPER 66-67 A64-12926

STEADY STATE CIRCULATORY PERTURBATION OR DUST

STORMS INITIATED BY THERMAL CONVECTION ARE

CONSIDERED AS AN EXPLANATION OF THE MARTIAN YELLOW

CLOUD A64-13871

THERMAL RADIATION MEASUREMENTS OF HOT GAS CAP OF

POLYETHYLENE MODELS, FLYING THROUGH MIXTURES OF

CARBON DIOXIDE AND NITROGEN THAT SIMULATE MARS AND

VENUS ATMOSPHERES

AIAA PAPER 63-655 A64-15143

CARBON-DIOXIDE AND HYDROGEN CONTENT IN MARTIAN

ATMOSPHERE, DETECTED FROM A HIGH DISPERSION

SPECTROGRAM A64-15535

AIRGLOW MECHANISM FOR MARTIAN ATMOSPHERE

A66-17618

EQUILIBRIUM SOLUTION FOR BLUNTED BODY MOVING AT

HYPERSONIC SPEED IN ATMOSPHERE CONSISTING OF

ARBITRARILY SPECIFIED GAS MIXTURE

A64-ITB29

SUPPOSED SECULAR ORBITAL ACCELERATIONS OF PHOBOS

POSSIBLY DUE TO EXOSPHERIC DRAG AND SOLAR ACTIVITY

A64-17915

BIOLOGICAL IMPLICATIONS AND BACTERIA RESPONSE TO

SIMULATED MARTIAN CONDITIONS_ DISCUSSING PRESENCE

OF WATER ON MARS A64-1825B

MARTIAN CONDITIONS SIMULATED FROM ASTROPHYSICAL

DATA FOR MICROBIOLOGICAL INVESTIGATIONS

A64-18BOl

HIGH SPEED UNMANNED SPACE PROBE DESIGN FOR ENTRY

INTO MARS AND EARTH ATMOSPHERE, CONSIDERING

PROBLEMS OF RADIATION HEATING AND ABLATION

AIAA PAPER 66-'528 A64-19892

SPACECRAFT DECELERATION UPON ENTRY INTO MARS ORBIT

BY AERODYNAMIC BRAKING, CONSIDERING VEHICLE SHAPE

AND VELOCITY EFFECTS ON ENTRY HEATING

AIAA PAPER 6¢-679 A66-19913

AERODYNAMIC BRAKING TRAJECTORIES FOR MARS ORBIT

ATTAINMENT, GIVING ENTRY CORRIDORS FOR LIFTING

VEHICLES

AIAA PAPER 66-678 A64-19932

STERILIZABLE ENTRY VEHICLE TO MEASURE VEHICLE

ACCELERATION, BASE PRESSURE AND ATMOSPHERIC

CONSTITUENTS WHILE ENTERING MARTIAN ATMOSPHERE

AIAA PAPER 66-292 A64-2013B

CRITICAL EVALUATION OF DEVELOPING RESOLVING POWER

IN EXCESS OF 10 SUPER 5 FOR IOO--INCH COUOE

SPECTRUGRAPH IN INFRARED OF MARS ATMOSPHERE

A64-21021

THERMOCHEMICAL EQUILIBRIUM ELECTRON CONCENTRATION

AS FUNCTION OF TEMPERATURE AND DENSITY

CORRESPONDING TO FIVE MARTIAN ATMOSPHERIC MODELS

A66-ZZT36

LIGHTWEIGHT SMALL POWER CONSUMING INSTRUMENT FOR

DETECTING ARGON ABUNDANCE IN MARTIAN ATMOSPHERE

A64-2374Z

SATELLITE AND EARTH-BASED OBSERVATIONS OF MARS AND

VENUS ATMOSPHERES, WITH EMPHASIS ON MARINER

PROGRAM A64-24B09

MARS, VENUS AND JUPITER ATMOSPHERES COVERING DATA

ON SURFACE PRESSURES, TEMPERATURES AND COMPOSITION

A64-24942

MARTIAN SURFACE RADIATION AND EFFECTS ON POSSIBLE

MARTIAN LIFE, FROM STUDY OF NEUTRON PRODUCTION AND

CAPTURE, PARTICLE STAR PRODUCTION AND GALACTIC

COSMIC RADIATION IN MARTIAN ATMOSPHERE

A64-24947

BIOCHEMICAL CHARACTERISTICS OF LIFE ON MARS TO

DEVELOP DESIGN OF MARTIAN BIOLOGICAL EXPERIMENTS
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NARSATMOSPHERECONT SUBJECT INDEX

A64-24951

CARBON MONOXIDE ABSORPTION BAND IN INFRARED

SPECTRUM OF VENUS ATMOSPHERE MODEL IN CARBON

DIOXIDE PHOTODISSOCIATION REGION

A64-24966

CIRCULATION OF MARTIAN ATMOSPHERE DETERMINED FROM

CLOUD OBSERVATIONS DURING 1963 OPPOSITION

A64-24965

POLARIZATION CHARACTERISTICS OF MARS OBTAINED

DURING 1963 OPPOSITION, SHDWING RELATION TO PHASE

ANGLE OVER DISK A64-24967

RAYLEIGH SCATTERING IN MARTIAN ATMOSPHERE

CONTRIBUTES TO LIGHT REFLECTION IN ULTRAVIOLET

RATHER THAN VISUAL LIGHT A64-25500

YELLOW PARTICULATE CLOUD FORMATION IN MARTIAN

ATMOSPHERE AND ITS DEPENDENCE ON SURFACE PRESSURE,

WIND VELOCITY AND GRAIN SIZE A64-26096

ROTATIONAL, PRECESSIONAL AND NUTATIONAL MOTION OF

BODY ENTERING MARS ATMOSPHERE IN VERTICAL AND

OBLIQUE DIRECTIONS A64-26272

MODELS OF MARS ATMOSPHERE TO STUDY EFFICIENCY OF

LAUNCH TRAJECTORIES FROM MARS, AND VEHICLE AND

FLIGHT MECHANICS

AIAA PAPER 64-15 A64-26583

UNMANNED AND MANNED SPACECRAFT CONFIGURATIONS FOR

MARS ATMOSPHERE ENTRY A64-26944

MICROWAVE ABSORPTION COEFFICIENT FOR MARTIAN

ATMOSPHERE FROM PEAK RESONANCE FREQUENCY

ABSORPTION AND ABSORPTION LINE HALF-WIDTH VALUES

A64-28375

MARTIAN YELLOW CLOUD DATA ANALYZED FOR MOTION,

SOURCE, PROPERTIES, LIMB AND TERMINATOR

PROJECTIONS A6_-283BO

MARS AND VENUS IONOSPHERE TOPSIDE SOUNDER FOR

MARINER SPACECRAFT

NASA-CR-52731 N64-X0903

EXPERIMENTS FOR MARTIAN AND VENUSIAN ATOMSPHERE

PROBE

NASA-TN-D-1899 N64-11234

RADIANT HEAT TRANSFER IN ATMOSPHERES OF VENUS AND

MARS N64-I1650

RADIATIVE & CONVECTIVE HEATING OF SHAPES ENTERING

ASSUMED ATMOSPHERES OF MARS _ VENUS AT

SUPERORBITAL SPEEDS

NASA-TN-D-2064 N64-11903

MODEL ATMOSPHERES FOR THERMODYNAMIC PROPERTIES AND

SURFACE PRESSURE_ TEMPERATURE, AND DENSITY STUDIES

OF PLANET MARS

SM-46552 N64-11942

PROBABLE UPPER AND LOWER LIMITS FOR DISTRIBUTION

OF ATMOSPHERIC PRESSURE AND MASS DENSITY IN

UPPER ATMOSPHERE OF MARS

RM-3885 N64-12274

THEORETICAL COMPUTATION OF AVERAGE VERTICAL

TEMPERATURE DISTRIBUTION IN MARS ATMOSPHERE

NASA-CR-52414 N64-12950

MARS AND VENUS METEOROLOGY - MARS ATMOSPHERE TIDES

AND THERMODYNAMIC DIAGRAMSI AND VENUS ATMOSPHERE

ABSORPTION OF SOLAR ENERGY AND TEMPERATURE PROFILE

NASA-CR-55165 N64-13066

MARS ATMOSPHERIC ENTRY STUDY OF VELOCITYt ANGLE,

AND BALLISTIC COEFFICIENT

NASA-CR-53020 N64-13273

NEW UPPER LIMIT FOR WATER VAPOR CONTENT OF MARS

ATMOSPHERE FROM HIGH DISPERSION SPECTROGRAM

NASA-CR-53004 N64-13274

THEORETICAL STUDY OF MARTIAN IONOSPHERE COMPARED

TO TERRESTRIAL IONOSPHERE

NASA-CR-55362 N64-I4270

COMPARISON OF ABSORPTION SPECTRA OF VOLCANIC FLAME

AND SMOKE WITH SPECTRA OF MARS & VENUS ATMOSPHERES

FTO-TT-63-305/l_4 N64-16362

COMPOSITION OF MARS ATMOSPHERE, OBSERVED IN FIRST

FLIGHT OF STRATOSCOPE IT TELESCOPE

N64-16678

RADIATIVE EQUILIBRIUM DISTRIBUTION OF TEMPERATURE

IN VENUS ATMOSPHERE AND AVERAGE ANNUAL RADIATION

BUDGET AT TOP OF MARTIAN ATMOSPHERE

NASA-CR-53285 N64-17593

ANALYSIS OF HIGH RESOLUTION SPECTROGRAM -

COMPOSITION OF MARS ATMOSPHERE

NASA-CR-53573 N64-18454

METEOROLOGICAL OBSERVATIONS OF MARTIAN ATMOSPHERE

DURING 1962-63 OPPOSITION N64-19356

MARS ATMOSPHERIC CIRCULATION N64-19357

TEMPERATURE CONTROL SYSTEM FOR MARS ATMOSPHERE

ENTRY VEHICLE

NASA-CR-56178 N64-20743

RADIATIVE AND CONVECTIVE HEAT TRANSFER EFFECTS ON

TEMPERATURE VARIATION IN MARTIAN ATMOSPHERE

GCA-TR-62-7-N N64-22076

RADIATIVE TRANSPORT FROM HOT GASES SIMULATING

MARS-VENUS ATMOSPHERIC COMPOSITION

NASA-RP-174 N64-22413

COMMUNICATION BLACKOUT OF BLUNT BODY DURING ENTRY

INTO MARS ATMOSPHERE

NASA-CR-56459 N64-24039

MOISTURE ANALYZER FOR DETERMINING TEMPERATURE OF

MARS ATMOSPHERE

NASA-CR-56454 N64-24042

ATMOSPHERIC COMPOSITION INSTRUMENTATION FOR

TEMPERATURE DETERMINATION OF MARS ATMOSPHERE

NASA-CR-56653 N64-24043

ENTRY VEHICLE PROBLEMS RELATED TO MARS ENTRY OF

UNMANNED PROBE AND TO EARTH ENTRY ABOVE ESCAPE

- SPEED

AIAA PAPER-64-528 N64-24169

HYDROSPHERE UNDER MARTIAN CONDITIONS - DETECTION

OF WATER VAPOR WITH OCEANOGRAPHIC TECHNIQUES

N64-24774

MARS AND VENUS [ONOSPHERES

NASA-IN-D-2333 N64-24816

MOLECULAR OPTICAL THICKNESS OF LOW DENSITY MODELS

OF ATMOSPHERE OF MARS

R64SD21 N64-24975

VENUS AND MARS ATMOSPHERE ENTRY SIMULATED BY

COMBUSTION HEATED HYPERVELOCITY WIND TUNNEL

NASA-CR-56461 N64-25690

ATMOSPHERES OF MARSt VENUSt AND JUPITER

NASA-TN-D-2303 N64-25709

MARS ATMOSPHERIC AIRGLOW

NASA-RP-250 N64-26310

RADIATIVE HEAT TRASFER IN ATMOSPHERES OF VENUS

AND MARS

NASA-RP-251 N64-26314

THERMAL DISSOCIATION OF CARBON DIOXIDE FOR

TEMPERATURES FROM 6000 TO lOOOO DEG K - HIGH

TEMPERATURE PROPERTIES OF MARS & VENUS ATMOSPHERES

NASA-CR-5653T N64-27302

THEORY OF ATMOSPHERIC TIDES FOR EARTH APPLIED TO

MARS ATMOSPHERE

NASA-CR-97 N64-28316

CONTRADICTION OF ARTICLE ON EXPLANATION OF COLOR

OF MARS BY SPECTRAL PROPERTY ANALYSIS OF
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SUBJECT INDEX METEOROLOGY

ATMOSPHERE

T-R-623 N66-28625

OBSERVATORY DATA ON MARS ATMOSPHERE AND SURFACE

T-R-626 N66-2959T

MARTIAN ATMOSPHERE PROFILE FROM MOTION OF VEHICLE

LAUNCHED FROM ENTRY FLYBY BUS N64-31091

PARTICLES ANO RADIATION IN MARS ATMOSPHERE

RM-222 N66-32156

SPECTROSCOPIC ANALYSIS OF SOLARw MARSe £ JUPITER

ATMOSPHERES

NASA-CR-59060 N66-32692

DETERMINATION OF PHYSICAL PROPERTIES OF MARS

ATMOSPHERE FROM CHANGES IN DOPPLER SIGNAL OF

SPACECRAFT ON EARTH OCCULTATION TRAJECTORY

NASA-CR-59161 N66-33000

POHER HANDLING CAPABILITY AND BREAKDOMN POMER

LEVEl OF TYPICAL LINEAR AND CIRCULARLY POLARIZED

ANTENNAS IN SIMULATED MARS AND VENUS ATMOSPHERES

NASA-CR-59111 N06-33096

METEOROLOGY OF V_NUSI MARS, AND JUPITER

NASA-CR-SB868 N66-33165

OPTICAL THICKNESSt SCATTERING AND AEROSOL PARTICLE

CONCENTRATION OF MARS ATMOSPHERE IN UV SPECTRUM

A65-102_1

SPHERICAL LIGHTWEIGHT ENTRY VEHICLE FOR MEASURING

MARTIAN ATMOSPHERIC PRESSURE, SCALE HEIGHTt

DENSITY PROFILE AND GASEOUS CONSTITUENTS

A65-11691

I R ABSORPTION SPECTRA OF MARS ATMOSPHERE MAY BE

DUE TO DEUTERATED HATER A65-13765

PHOTOMETRIC OBSERVATIONS OF WATER VAPOR IN

ATMOSPHERES OF MARS AND VENUS

N65-10182

SPECTROPHOTONETRIC DETERMINATION OF MARTIAN

ATMOSPHERE PROPERTIES - SURFACE DETAIL

T-R-BZ9 N65-10552

MARS ATMOSPHERE MODELS FOR ENTRY VEHICLE DESIGN

NASA-TN-D-2525 N65-10955

OPTICAL PROPERTIES OF MARS ATMOSPHERE IN

ULTRAVIOLET SPECTRUM REGION

NASA-TT-F-B996 N65-11645

GAS CHROMATOGRAPHIC INSTRUMENTATION FOR GAS

ANALYSIS OF MARTIAN ATMOSPHERE

NASA-CR-59769 N65-12615

LABORATORY MODEL OF GAS CHROMATOGRAPHIC INSTRUMENT

FOR ANALYSIS OF MARS ATMOSPHERE

NASA-CR-59773 N65-12616

GAS CHROMATOGRAPHIC INSTRUMENTATION FOR GAS

ANALYSIS OF MARS ATMOSPHERE

NASA-CR-59772 N65-12617

METEOROLOGY OF VENUSt MARSj ANt) JUPITER

NASA-CR-59695 N65-12728

MARS ENVIRONMENT

MARTIAN CONDITIONS SIMULATED FROM ASTROPHYSICAL

DATA FOR MICROBIOLOGICAL INVESTIGATIONS

A64-18801

BIOCHEMICAL CHARACTERISTICS OF LIFE ON MARS TO

DEVELOP DESIGN OF MARTIAN BIOLOGICAL EXPERIMENTS

A66-26951

SURVIVAL OF EARTH MICROORGANISMS IN SIMULATED MARS

ENVIRONMENT

NASA-CR-52861 N66-11293

SURVIVAL OF BACILLUS SUBTILIS IN SIMULATED MARTIAN

ENVIRONMENT N66-29559

MARS SURFACE

THEORETICAL ESTIMATES OF AVERAGE SURFACE

TEMPERATURE OF MARS BY USE OF GREENHOUSE MODEL

A63-1OT63

PHOTOMETRIC AND COLORIMETRIC DATA ON THE NATURE OF

MARS ATMOSPHERE AND SURFACE, WITH TABULATION OF

ALBEDO AND COLOR OF OBJECTS ON THE EARTH AND MARS

A63--25359

HEAT BALANCE ON MARS SURFACE - MARS ATMOSPHERE -

SOLAR RADIATION ABSORPTION N63-16198

PHYSICAL CONDITIONS ON MARS - SURFACE ANO

ATMOSPHERE

NASA-TT-F-165 N63-19862

ATMOSPHERE & SURFACE OF MARS - NATURE [ CHEMICAL

COMPOSITION

RSIC-66 N63-20656

PRECISION MAPPING OF MARS FROM ALL THE

PHOTOGRAPHIC AND VISUAL OBSERVATIONS DURING THE

PAST 20 YEARS AND LATEST DATA ON ATMOSPHERIC

COMPOSITION AND PRESSURE A66-10126

ELECTROPHOTONETRIC, PHOTOGRAPHICt AND POLARIMETRIC

OBSERVATIONS OF MARS SURFACE ANO ATHOSPHERE

T-R-627 N66-28868

OBSERVATORY DATA ON MARS ATMOSPHERE AND SURFACE

T-R-q26 N66-2959T

SPECTROPHOTOMETRIC DETERMINATION OF MARTIAN

ATHOSPHERE PROPERTIES - SURFACE DETAIL

T-R-629 N65-10552

MERCURY fPLANET/

EROSION OF MERCURY SURFACE CAUSED BY METEORIC

ENCOUNTERSt ASSURING MERCURY ATMOSPHERE TO BE

NEGLIGIBLE A63-25369

PHYSICS OF PLANETS - INTERNAL STRUCTURE, SURFACES,

AND ATMOSPHERES - MERCURY, VENUS, MARS, JUPITER,

AND SATURN

AFCRL-63-65T N63-16280

SPECTROGRAPHIC STUDY OF ATMOSPHERE OF MERCURY,

NOTING HYDROGEN EMISSION LINES AND ROLE OF SOLAR

RADIATION A66-19823

RARS-I SPACECRAFT FUR OUTER ATMOSPHERE STUDY

RADIO LOCATION OF MARSt VENUSt £ MERCURY

N66-12890

MESOSPHERE

UPPER ATMOSPHERE OF THE PLANETS

N62-10119

METAL

RESEARCH SUMMARY NO. 36-16 - FEB. 1 TO

APRIL 1_ 1962

JPL-RS-36-1q N62-12820

METAL PROPELLANT

VENUSIAN AND MARTIAN NITROGEN AND CARBON DIOXIDE

ATMOSPHERE AS COMBUSTIBLE MEDIUM FOR METALLIC

PONDERS, EXAMINING HEAT EVOLUTION PER UNIT MASS

CI PAPER 66-25 A65-11015

METEORITE

FORMATION OF SOLAR SYSTEM N62--17625

METEORITIC DAMAGE

EROSION OF MERCURY SURFACE CAUSED BY METEORIC

ENCOUNTERS, ASSURING MERCURY ATMOSPHERE TO BE

NEGLIGIBLE A63-25369

METEOROID

ELECTROMAGNETIC AND CORPUSCULAR RADIATION,

HETEOROIO FLUX, ANO PLANETARY ATMOSPHERES

NASA-CR-58136 N66-Z63TO

METEOROLOGICAL INSTRUMENT

SAMPLING INSTRUMENTATION FOR DIRECTt QUANTITATIVE

MEASUREMENTS OF PROPERTIES OF PLANETARY ATMOSPHERE

A63-21293

METEOROLOGY

ATMOSPHERIC SCIENCES, 1961-1971
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METHANE
SUBJECT INDEX

NAS-NRC/PUB-946 N62-15346

METEOROLOGICAL OBSERVATIONS OF MARS DURING THE

1960-61 OPPOSITION N62-15745

METEOROLOGY OF MARS AND VENUS - THERMAL STRUCTURE

AND CIRCULATION OF ATMOSPHERE

GCA-TR-63-6-N N63-13843

METEOROLOGY OF MARS AND VENUS - EFFECT OF CLOUD

COVER ON RADIATION BALANCE OF MODEL ATMOSPHERES

N63-I4678

BIBLIOGRAPHY OF 1963 LITERATURE ON ATMOSPHERIC

PHYSICS, COSMOGONY, PLANETARY PHYSICS AND SOLAR

PHYSICS A64-28022

MARS AND VENUS METEOROLOGY - MARS ATMOSPHERE TIDES

AND THERMODYNAMIC DIAGRAMS, AND VENUS ATMOSPHERE

ABSORPTION OF SOLAR ENERGY AND TEMPERATURE PROFILE

NASA-CR-55165 N64-13066

METEOROLOGICAL OBSERVATIONS OF MARTIAN ATMOSPHERE

DURING 1962-63 OPPOSITION N64-19356

SPACE SCIENCE CONTRIBUTIONS IN ASTROPHYSICS,

GEODESY, GEOLOGY, METEOROLOGY, AND ASTRONOMY
N64-30339

METEOROLOGY OF VENUS, MARSv AND JUPITER

NASA-CR-58848 N64-33165

METEOROLOGY OF VENUS, MARSw AND JUPITER

NASA-CR-59695 N65-12728

METHANE

INTENSITY CHANGES OF THE METHANE ABSORPTION BAND

IN JUPITER ATMOSPHERE AS A FUNCTION OF TIME AND

POSITION ON THE PLANET DISK A63-25379

ABSORPTION SPECTRUM ANALYSIS FOR THE MAJOR

PLANETS, EXAMINING THE ROLE OF METHANE

DISSOCIATION IN THE 5,300-B,700 ANGSTROM UNIT

WAVELENGTH RANGE A63-26009

MICROBIOLOGY

MARTIAN CONDITIONS SIMULATED FROM ASTROPHYSICAL

DATA FOR MICROBIOLOGICAL INVESTIGATIONS

A64-18801

MICROMETEOROLOGY

THE THREE-DIMENSIONAL STRUCTURE OF THE PLANETARY

BOUNDARY LAYER N62-I0330

MICROORGANISM

BIOCHEMICAL ACTIVITIES OF TERRESTRIAL MICRO.

ORGANISMS IN SIMULATED PLANETARY ENVIRONMENTS

N62-I0156

RESEARCH SUMMARY NO. 36-14 - FEB. I TO

APRIL I, 1962

JPL-RS-36-14 N62-I2820

LIFE IN EXTRATERRESTRIAL ENVIRONMENTS - SIMULATION

OF MARTIAN ENVIRONMENT AND SURVIVAL OF

MICROORGANISMS

NASA-CR-50883 N63-21997

SURVIVAL OF EARTH MICROORGANISMS IN SIMULATED MARS

ENVIRONMENT

NASA-CR-52841 N64-11293

MICROWAVE

INSTRUMENTATION FOR PLANETARY ATMOSPHERE STUDIES -

A MICROWAVE HYDROGEN LAMP FOR VACUUM ULTRAVIOLET

PHOTOCHEMISTRY

GCA-TR-61-13-N N62-15915

MARINER II MICROWAVE AND INFRARED RADIOMETER

RESULTS N63-1315I

RADIO ASTRONOMY - MILLIMETER AND MICROWAVE

TECHNIQUES ANO OBSERVATIONS N64-17877

MICROWAVE ATTENUATION

MICROWAVE ATTENUATION OBSERVATIONS OF TERRESTRIAL

CLOUDS AND APPLICATION TO VENUS ATMOSPHERE

N65-IOIB3

MICROWAVE FREQUENCY

WATER-CLOUD INTERPRETATION OF VENUS ATMOSPHERE

MICROWAVE BRIGHTNESS DETERMINATION

RM-4060-PR N64-1878B

MICROWAVE PROBE

MICROWAVE OBSERVATIONS OF VENUS UTILIZING TWO-

CHANNEL RADIO TELESCOPE MOUNTED ON MARINER IT

SPACECRAFT N63-I3845

MICROWAVE RADIATION

DISCUSSION OF VENUS SURFACE AND ATMOSPHERE USING

RADAR REFLECTION, MICROWAVE EMISSIONS AND MARINER

R-2 DATA A63-13109

NONTHERMAL RADIO NOISE FROM JUPITER - EMISSION OF

INTENSE RADIO WAVES AND HIGH LEVELS OF MICROWAVE

RADIATION

R-60 N63-21425

EXPERIMENTAL INVESTIGATIONS OF MICROWAVE RADIATION

BY CHEMICAL REACTIONS - VENUS ATMOSPHERIC

CHEMISTRY

NASA-CR-59112 N64-33190

MICROWAVE RADIOMETER

THE MARINER VENUS MICROWAVE RADIOMETER EXPERIMENT

JPL-TR-32-156 N62-I0675

MICROWAVE AND INFRARED RADIATION DETECTORS ON

MARINER II SPACE PROBE TO EXAMINE VENUS CLOUDS

AND SURFACE CONDITIONS A63-I0756

MICROWAVE RADIOMETER DETERMINATION OF THERMAL

ENVIRONMENT OF TERRESTRIAL PLANETS

NASA-TM-X-53016 N64-1B165

MICROWAVE SCATTERING

SCATTERING AND ABSORPTION PROPERTIES OF WATER

VAPOR CLOUDS MAY ACCOUNT FOR VENUS MICROWAVE

BRIGHTNESS DETERMINATIONS A64-2BOI5

MICROWAVE SPECTRUM

MICROWAVE RADIO OBSERVATIONS OF PLANETARY

ATMOSPHERES TO PARTIALLY CIRCUMVENT THE HINDRANCES

IMPOSED BY THE PLANETARY RADIATION BELT AND THE

DENSE IONOSPHERE A63-25344

MICROWAVE SPECTRUM INVESTIGATION OF CHEMISTRY OF

VENUS ATMOSPHERE

NASA-CR-53365 N64-17818

MICROWAVE TRANSMISSION

MICROWAVE ABSORPTION COEFFICIENT FOR MARTIAN

ATMOSPHERE FROM PEAK RESONANCE FREQUENCY

ABSORPTION AND ABSORPTION LINE HALF-WIDTH VALUES

A64-28375

MILLIMETER WAVE

RADIO ASTRONOMY - MILLIMETER AND MICROWAVE

TECHNIQUES AND OBSERVATIONS N64-I7877

MOISTURE DETECTOR

MOISTURE ANALYZER FOR DETERMINING TEMPERATURE OF

MARS ATMOSPHERE

NASA-CR-56454 N64-24042

MOLECULAR ABSORPTION

MOLECULAR ABSORPTION OF INFRARED RADIATION IN

PLANETARY ATMOSPHERES, USING TRANSMISSION MODEL

WHICH INCLUDES TEMPERATURE EFFECTS

A64-14172

MOLECULAR SPECTROSCOPY

MOLECULAR SPECTROSCOPY OF PLANETARY ATMOSPHERES -

VENUS AND MARS N63-12577

MOLECULAR STRUCTURE

RESEARCH SUMMARY NO. 36-14 - FEB. i TO

APRIL 11 i962

JPL-RS-36-14 N62-12820

MOLECULE

MOLECULAR OPTICAL THICKNESS OF THE ATMOSPHERES OF

MARS AND VENUS

R62SDTI N62-I5143

PLANETARY ATMOSPHERE STUDIES I - ATOMIC AND

MOLECULAR PROCESSES
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" SUBJECT INOEX OPTICS

GC A-TR-B1-12-N N62-15914

MOON

THE PHYSICAL PROPERTIES OF THE MOON AND PLANETS

RM-3022-JPL N62-10_06

PHYSICAL PROPERTIES OF THE MOON AND PLANETS

RN-ZT69-JPL N62-11286

PHYSICAL PROPERTIES OF THE MOON AND PLANETS

RM-2900-J PL N62-11286

LUNAR E PLANETARY EXPLORATION N62-1279T

PHYSICAL CONDITIONS OF THE MOON K PLANETS - VENUS

RN- 319'_-J PL N62-13515

PHYSICAL PROPERTIES OF THE NOON & PLANETS

RM-2817-JPL N62-13633

ALBEDO RADIATION FROM THE MOON AND PLANETS

N62-15260

PHYSICAL PROPERTIES OF THE MOON AND PLANETS

AM-26- JPL N63-11607

MAGNETIC FIELD OF THE MOON AND PLANETS

RM-3140-NA SA N63-12060

MOT ION

Z-FUNCTION SOLUTIONS FOR MOTION AND HEATING DURING

ATMOSPHERE ENTRY FROM EQUATORIAL ORBITS OF

ROTATING PLANETS

NA SA-TN-D-1555 N63-Z2686

N
NASA PROGRAM

U.S. SPACE PROGRAM - NASA CONTRIBUTION TO

KNOWLEDGE OF ATMOSPHERIC COMPOSITION

NA SA-TM-X-50963 N63-23020

NASA PROGRAM - PROGRESS AND GOALS IN SPACE

N66-33371

NATURAL SATELLITE

SUPPOSED SECULAR ORBITAL ACCELERATIONS OF PHOBOS

POSSIBLY DUE TO EXOSPHERIC DRAG AND SOLAR ACTIVITY

A66-17915

JOVIAN SATELLITES ATMOSPHERIC STUDY BY PHOTOMETRIC

OBSERVATION OF ANOMALOUS BRIGHTENING AFTER ECLIPSE

A65-13156

NEPTUNE

SPECTROSCOPY OF JUPITER, SATURN_ URANUS, AND

NEPTUNE - ATMOSPHERIC, THERMAL, AND KINEMATIC

PROPERTIES

NA SA-CR-S3576 N66-18653

NITROGEN

CONVECTIVE HEATING IN NITROGEN AND CARBON DIOXIDE

PLANETARY ATMOSPHERES

RAO-TM-63-72 N66-10315

AERODYNAMIC CHARACTERISTICS OF TWO PLANETARY ENTRY

CONFIGURATIONS IN AIR G CARBON DIOXIDE/NITROGEN

MIXTURES AT HYPERSONIC SPEED

NA SA-CR-53232 N66-17575

VENUSIAN AND MARTIAN NITROGEN AND CARBON OIOXIDE

ATMOSPHERE AS COMBUSTIBLE MEDIUM FOR METALLIC

POWDERS, EXAMINING HEAT EVOLUTION PER UNIT MASS

CI PAPER 64-25 A65-11015

NITROGEN DIOXIDE

PLANETARY AERONOMY - NITROGEN DIOXIDE IN MARTIAN

ATMOSPHERE

GC A-TR-62-5-N N62-16682

SPECTRAL TRANSMISSION CURVE FOR MARTIAN ATMOSPHERE

TO SHOW CONCENTRATION OF NITROGEN DIOXIDE AND ITS

DEPENDENCE ON TEMPERATURE A63-ZO39T

NITROGEN OXIDE

NITROGEN PEROXIDE IN PLANET ATMOSPHERE

NASA TN 0-1125 N62-10031

NITRYL FLUORIDE

RESEARCH SUMMARY NO. 36-14 - FEB. 1 TO

APRIL 1, 1962

JPL-RS-36-16 NBZ-IZ820

NOISE MEASUREMENT

MEASUREMENTS OF COSMIC NOISE, SOLAR AND JOVIAN

NOISE BURSTS, ATMOSPHERIC NOISE AND WHISTLERS AND

VLF EMISSIONS, FOR THE STUDY OF PLANETARY

IONIZATION AND MAGNETIC FIELDS A63-25365

NONEQUILIBRIUM RADIATION

EQUILIBRIUM AND NONEQUILIBRIUM STAGNATION POINT

SHOCK LAYER RADIATION IN SIMULATED PLANETARY

ATMOSPHERES OF VARYING COMPOSITION

A66-26665

MUTATIONAL OSCILLATION

ROTATIONAI_ PRECESSIONAL AND NUTATIONAL NOTION OF

BODY ENTERING MARS ATMOSPHERE IN VERTICAL AND

OBLIQUE DIRECTIONS A64-Z6272

O
OAO

ORBITING SOLAR OBSERVATORY, ORBITING ASTRONOMICAL

OBSERVATORY, ORBITING GEOPHYSICAL OBSERVATORY

N63-13292

OBSERVATORY

ONR STRATO-LAB ASTRONOMICAL OBSERVATIONS

N62-10641

OBSERVATIONS OF MARS AT PIC DU MIOI OBSERVATORY

JPL-TR-32-151 N62-11696

DIRECTORS REPORT, HIGH ALTITUDE OBSERVATORY

NBZ-13791

OBSERVATORY DATA ON MARS ATMOSPHERE AND SURFACE

T-R-BZ6 N66-29597

OGO

ORBITING SOLAR OBSERVATORY, ORBITING ASTRONOMICAL

OBSERVATORY, ORBITING GEOPHYSICAL OBSERVATORY

N63-13292

OPTICAL EMISSION SPECTROSCOPY

PLANETARY ATMOSPHERE OBSERVATION USING LIGHT WAVES

EMANATING FROM THE PLANETS AND COLLECTED BY THE

TELESCOPES A66-14269

OPTICAL METHOD

INVESTIGATIONS OF THE ATMOSPHERE OF THE PLANET

VENUS BY OPTICAL METHODS A63-18937

OPTICAL PATH

SCATTERING BY COLD PLANETARY ATMOSPHERE

ILLUMINATED ONLY FROM WITHOUT OVERLYING PERFECTLY

ABSORBING SURFACE, CALCULATING PHOTON PATHS

A66-26890

OPTICAL PROPERTY

OPTICAL PROPERTIES OF MARS ATMOSPHERE IN

ULTRAVIOLET SPECTRUM REGION

NASA-TT-F-8996 N65-11465

OPTICAL THICKNESS

MOLECULAR OPTICAL THICKNESS OF THE ATMOSPHERES OF

MARS AND VENUS

R62SD71 N62-15163

MOLECULAR OPTICAL THICKNESS OF THE MARTIAN

ATMOSPHERE AS A FUNCTION OF ALTITUDE ABOVE THE

SURFACE, STUDYING SOLAR RADIATIVE TRANSFER IN A

RAYLEIGH SCATTERING MEDIUM A63-24921

MOLECULAR OPTICAL THICKNESS OF LOW DENSITY MODELS

OF ATMOSPHERE OF MARS

R66SD21 N66-24975

OPTICAL THICKNESS, SCATTERING AND AEROSOL PARTICLE

CONCENTRATION OF MARS ATMOSPHERE IN UV SPECTRUM

A65-10261

OPTICS

QUANTITATIVE DATA ON THE SURFACE REGIONS WHICH CAN

BE SEEN ON CELESTIAL BODIES BY AN OBSERVER IN

SPACE NEAR THESE BODIES A63-18588
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ORBIT SUBJECT INDEX

STUDY OF PLANETARY ATMOSPHERES BY STELLAR

OCCULTATION

RN-3279-JPL N63-11322

ORBIT

THREE-DIMENSIONAL TRAJECTORY ANALYSIS FOR ROUND-

TRIP MISSIONS TO MARS

NASA-TN-D-1316 N62-16300

ORBIT CALCULATION

PHYSICAL PROPERTIES OF MOON & PLANETS - PLANETARY

ATMOSPHERES, RADIOMETRYt REENTRY AND ORBIT

CALCULATIONS

NASA-CR-50576 N63-18334

ORBIT PERTURBATION

SUPPOSED SECULAR ORBITAL ACCELERATIONS OF PHOBOS

POSSIBLY DUE TO EXOSPHERIC DRAG AND SOLAR ACTIVITY

A64-17915

ORBITAL ELEMENT

ORBITAL AND PHYSICAL PROPERTIES OF VENUS

SM-61506 N62-16253

ORGANIC CHEMISTRY

EMERGENT ORGANIC CHEMISTRY UNDER VARIOUS PLANETARY

CONDITIONS - ABIOGENESIS, PLANETARY ATMOSPHERES1

PLANTS1 CHROMOSOMES, [ FERTILIZATION PHYSIOLOGY

NASA-CR-56526 N66-2278T

ORGANIC COMPOUND

THERMODYNAMIC DATA ON FORMATION OF SOLID CARBON

AND ORGANIC COMPOUNDS IN PRIMITIVE PLANETARY

ATMOSPHERES N62-17885

ORGANISM

ORGANISMS UNDER TERRESTRIAL AND EXTRATERRESTRIAL

ENVIRONMENTS

NASA-CR-56527 N64-Z27BB

OSCILLATION

RESEARCH SUMMARY NO. 36-14 - FEB. I TO

APRIL It 1962

JPL-RS-36-16 N62-12820

PITCH DAMPING AT LARGE ANGLES OF OSCILLATION FOR

PROPOSED MARS ATMOSPHERE-ENTRY VEHICLES - WIND

TUNNEL TEST METHODS

IAS-PAPER-63-79 N63-12899

OSO

ORBITING SOLAR OBSERVATORY, ORBITING ASTRONOMICAL

OBSERVATORY, ORBITING GEOPHYSICAL OBSERVATORY

N63-13292

OXIDE

RESEARCH SUMMARY NO. 36-16 - FEB. I TO

APRIL It 1962

JPL-RS-36-16 N62-12820

PLANETARY ATMOSPHERE STUDIES IV - PHOTOCHEMISTRY

OF CARBON-OXYGEN SYSTEMS

GCA-TR-61-16-N N62-1591T

OXYGEN

PLANETARY ATMOSPHERE STUDIES IV - PHOTOCHEMISTRY

OF CARBON-OXYGEN SYSTEMS

GCA-TR-61-16-N N62-1591T

PLANETARY ATMOSPHERE STUDIES V - PHOTOCHEMISTRY OF

SULFUR-OXYGEN SYSTEMS

GCA-TR-61-17-N N62-1591B

OXYGEN IN VENUS ATMOSPHERE INVESTIGATED, NOTING

IMPORTANCE OF SPECTRAL WIDTH OF SLIT OF

SPECTROGRAPH, CONDITIONS OF PHOTOGRAPHY AND VALUE

OF DOPPLER SHIFT IN SEPARATING OXYGEN BAND IN THE

VENUS SPECTRA A63-25352

UPPER VENUS ATMOSPHERE INVESTIGATED FOR PRESENCE

OF OXYGEN A66-28641

OXYGEN IN ATMOSPHERE OF VENUS

NASA-CR-5)061 N66-15781

FUEL-CELL OXYGEN ANALYZER FOR DETERMINING

ATMOSPHERIC OXYGEN LEVEL ON MARS

NASA-CR-59363 N64-33811

PRESENCE OF OXYGEN IN UPPER ATMOSPHERE OF VENUS

DETERMINED BY SPECTRA OF REFLECTED SOLAR LIGHT

NASA-TT-F-8992 N65-11663

OZONE

BREAKING WAVES, AEROSOLS, AND OZONES IN EARTH AND

OTHER PLANETARY ATMOSPHERES

NASA-CR-56134 N66-20726

OZONOSPHERE

MARTIAN OZONOSPHERE PROBLEMS, INCLUDING OZONE

FORMATION DUE TO LOW AIR TEMPERATURE ON MARS AND

HOW OZONE CONTENT CAN BE A SENSITIVE INDICATOR FOR

OXYGEN CONCENTRATION IN A PLANETARY ATMOSPHERE

A63-25365

P
PARKING ORBIT

ENTRY AND AERO-BRAKING MANEUVER FOR REDUCING MARS

MISSION ENERGY REQUIREMENT

AIAA PAPER 66-16 A66-12916

PARTICLE

EXPERIMENTS 8 RESEARCH IN ASTRONOMY, SOLAR

PHYSICS, PLANETARY ATMOSPHERES, IONOSPHERES 8

RADIO PHYSICS, PARTICLES & FIELDS, AND BIOSCIENCES

NASA-TM-X-51603 N66-19258

PARTICLE CLOUD

YELLOW PARTICULATE CLOUD FORMATION IN MARTIAN

ATMOSPHERE AND ITS DEPENDENCE ON SURFACE PRESSURE,

WIND VELOCITY AND GRAIN SIZE A66-26096

PARTICLE DETECTOR

SOVIET STUDY OF INTERPLANETARY PLASMA BY MEANS OF

CHARGED-PARTICLE TRAPS INSTALLEO ON SATELLITES

A63-21286

PETROLOGY

PRESSURE-TEMPERATURE EQUILIBRIUM CONDITIONS FOR

DECARBONATION REACTIONS, WHICH MAY CONTROL CARBON

DIOXIDE PRESSURE OF VENUS ATMOSPHERE

A66-15586

PHONON

RESEARCH SUMMARY NO. 36-16 - FEB. 1 TO

APRIL 1, 1962

JPL-RS-36-16 N62-12820

PHOTOCHEMICAL REACTION

PHOTOCHEMICAL REACTIONS IN THE ATMOSPHERE OF MARS

N62-16005

PHOTOCHEMISTRY

INSTRUMENTATION FOR PLANETARY ATMOSPHERE STUDIES -

A MICROWAVE HYDROGEN LAMP FOR VACUUM ULTRAVIOLET

PHOTOCHEMISTRY

GCA-TR-61-13-N N6Z-15915

PLANETARY ATMOSPHERE STUDIES IV - PHOTOCHEMISTRY

OF CARBON-OXYGEN SYSTEMS

GCA-TR-61-16-N N62-15917

PLANETARY ATMOSPHERE STUDIES V - PHOTOCHEMISTRY OF

SULFUR-OXYGEN SYSTEMS

GCA-TR-61-17-N N62-15918

PLANETARY ATMOSPHERE STUDIES VIII - VACUUM

SPECTROSCOPY IN THE ULTRAVIOLET FOR PHOTOCHEMISTRY

GCA-TR-61-20-N N62-16000

PHOTOCHEMISTRY OF VENUS ATMOSPHERE - ABSORPTION

SPECTROSCOPY AND IRRADIATION STUDIES OF MODEL

ATMOSPHERIC GASES

NASA-TN-D-IgB6 N63-1720B

PHOTODECONPOSITION

PLANETARY ATMOSPHERE STUDIES V - PHOTOCHEMISTRY OF

SULFUR-OXYGEN SYSTEMS

GCA-TR-61-1T-N N62-15918

PHOTODISSOCIATION

CARBON MONOXIDE ABSORPTION BAND IN INFRARED

SPECTRUM OF VENUS ATMOSPHERE MODEL IN CARBON

DIOXIDE PHOTODISSOCIATION REGION

A66-26964

1-26



SUBJECT INDEX PLANETARY ENTRY

PHDTOGRANMETRY

SPECTRUM OF LIGHTNING IN THE VENUS ATMOSPHERE.

PROBLEMS OF SELENODETIC PHOTOGRAMMETRY. DRAWINGS

OF LUNAR LIMB AREAS. TOPOCENTRIC LIBRATIDNS.

N62-16618

PHOTOGRAPHIC RECORDING

PHOTOGRAPHIC RECORDINGS OF MARS

NASA-CR-51173 N64-22779

PHOTOGRAPHY

ELECTROPHOTOMETRIC, PHOTOGRAPHIC, AND POLARIMETRIC

OBSERVATIONS OF MARS SURFACE AND ATMOSPHERE

T-R-42T N64-2BB68

PHOTOIONIZATION

PLANETARY AERONOMY - ABSORPTION AND

PHOTOIONIZATION COEFFICIENTS OF PROPYLENE AND

BUTENE-I IN VACUUM ULTRAVIOLET

GCA-TR-62-_-N N62-12688

PLANETARY AERONOMY - ABSOLUTE INTENSITY OF VACUUM

ULTRAVIOLET RADIATION MEASURED BY PHDTOIONIZATIDN

TECHNIQUE

NASA-CR-T N63-17316

PHOTOMETRY

PHOTOMETRIC COMPARISON OF THE WATER VAPOR SPECTRAL

BAND FROM MARSt THE MOON AND VARIOUS STARS, TO

DETERMINE MARTIAN ATMOSPHERIC WATER VAPOR CONTENT

A63-1740B

PHOTOMETRIC OBSERVATION OF STARS OCCULTED BY THE

PLANETS DURING CLOSE PASSAGE OF A SATELLITE TO

GAIN INFORMATION ON THE ATMOSPHERE OF VENUS AND

MARS A63-20010

BRIGHTNESS DISTRIBUTION ON THE MARTIAN DISK FOR

DIFFERENT SPECTRAL REGIONS, NOTING THE DISTINCTION

BETWEEN LIGHT REFLECTED FROM THE SURFACE AND LIGHT

DIFFUSED IN THE ATMOSPHERE A63-25360

PHOTOMETRY OF INFRARED SPECTRA OF VENUS [ CARBON

DIOXIDE CONTENT OF ATMOSPHERE N63-14010

PHOTOMETRIC OBSERVATIONS OF WATER VAPOR IN

ATMOSPHERES OF MARS AND VENUS

N65-IO182

PHOTON

SCATTERING BY COLD PLANETARY ATMOSPHERE

ILLUMINATED ONLY FROM WITHOUT OVERLYING PERFECTLY

ABSORBING SURFACEw CALCULATING PHOTON PAIHS

A66-26890

PHYSICAL PROPERTY

ORBITAL AND PHYSICAL PROPERTIES OF VENUS

SM-41506 N62-16253

PHYSICAL PROPERTIES 01: MARS

SM-43634 N63-22371

DETERMINATION OF PHYSICAL PROPERTIES OF MARS

ATMOSPHERE FROM CHANGES IN DOPPLER SIGNAL OF

SPACECRAFT ON EARTH OCCULTATION TRAJECTORY

NASA-CR-59161 N66-33000

PHYSIOLOGY

EMERGENT ORGANIC CHEMISTRY UNDER VARIOUS PLANETARY

CONDITIONS - ABIOGENESIS, PLANETARY ATMOSPHERES_

PLANTSw CHROMOSOMES, [ FERTILIZATION PHYSIOLOGY

NASA-CR-56526 N66-Z2TBT

PITCH DAMPER

ATMOSPHERIC ENTRY INTO MARS - EFFECT OF VEHICLE

SHAPE ON REQUIREMENTS FOR MEASURING PITCH DAMPING

AND HIGH AMPLITUDE OSCILLATION

NASA-CR-SI421 N63-22157

PLANETARY DISK

TWILIGHT ZONE OF VENUS, EXAMINING CUSPS,

BRIGHTNESS, REFRACTION AT SOLAR TRANSIT,

ATMOSPHERIC CIRCULATION, UV CLOUDS AND DICHOTOMY

A64-17351

POLARIZATION CHARACTERISTICS OF MARS OBTAINED

DURING 1963 OPPOSIIIONe SHOWING RELATION TO PHASE

ANGLE OVER DISK A64-2496T

PLANETARY ENTRY

ENTRY OF MANNED MANEUVERABLE SPACECRAFT INTO

PLANETARY ATMOSPHERE

UTIA-REV-20 N62-10772

MANNED ENTRY MISSIONS TO MARS AND VENUS

ARS PAPER-215B-61 N62-13493

RADIATIVE ENERGY TRANSFER ON ENTRY INTO MARS AND

VENUS

ARF-1200-I N62-15035

RADIATIVE ENERGY TRANSFER ON ENTRY INTO MARS AND

VENUS

ARF-1200-2 N62-15036

ENTRY OF SPACE VEHICLES INTO PLANETARY ATMOSPHERES

RAD-TN-62-20/PT. IIl N62-ITTT6

PROBLEMS OF BRINGING SPACECRAFT SAFELY THROUGH

PLANETARY ATMOSPHERES AND ONTO THE SURFACE

A63-17570

RETARDATION SYSTEM FOR CAPSULE ENTERING MARTIAN

ATMOSPHERE A63-23666

RADIATIVE ENERGY TRANSFER ON ENTRY INTO MARS AND

VENUS ATMOSPHERE

ARF-1200-3 N63-10142

VENUS ATMOSPHERE MODEL FOR PLANETARY ENTRY STUDIES

JPL-TR-32-379 N63-1344B

MARS ATMOSPHERE ENTRY STUDY

NASA-CR-S2271 N63-23B06

SPACECRAFT ENTRY INTO PLANETARY ATMOSPHERES DURING

INTERPLANETARY EXPLORATION A64-10109

HEAT SHIELD DESIGN CONSIDERATIONS FOR A MARS

ENTRY VEHICLEt WITH EMPHASIS ON RADIATIVE AND

CONVECTIVE HEAT FLUXES IN THE ATMOSPHERE

A64-LOTDB

ENTRY AND AERO-BRAKING MANEUVER FOR REDUCING MARS

MISSION ENERGY REQUIREMENT

AIAA PAPER 66-16 A64-12916

VENUS AND MARS ATMOSPHERE ENTRY SIMULATED BY A

COMBUSTION HEATED HYPERVELOCITY WIND TUNNEL

A64-14534

HIGH SPEED UNMANNED SPACE PROBE DESIGN FOR ENTRY

INTO MARS AND EARTH ATMOSPHERE, CONSIDERING

PROBLEMS DF RADIATION HEATING AND ABLATION

AIAA PAPER 64-528 A64-19892

SPACECRAFT DECELERATION UPON ENTRY INTO MARS ORBIT

BY AERODYNAMIC BRAKING, CONSIDERING VEHICLE SHAPE

AND VELOCITY EFFECTS ON ENIRY HEATING

AIAA PAPER 64-479 A64-19913

AERODYNAMIC BRAKING TRAJECTORIES FOR MARS ORBIT

ATTAINMENTv GIVING ENTRY CORRIDORS FOR LIFTING

VEHICLES

AIAA PAPER 64-678 A64-19932

STERILIZABLE ENTRY VEHICLE TO MEASURE VEHICLE

ACCELERATIONt BASE PRESSURE AND ATMOSPHERIC

CONSTITUENTS WHILE ENTERING MARTIAN ATMOSPHERE

AIAA PAPER 66-292 A64-20138

EQUILIBRIUM RADIATIVE HEAT TRANSFER TO BLUNT ENTRY

BODIES IN HIGH ARGON ATMOSPHERES

A66-22783

EQUILIBRIUM RADIATIVE AND CONVECTIVE BLUNT BODY

HEAT TRANSFER TO STAGNATION REGION DURING

HYPERVELOCITY ENTRY INTO PLANETARY ATMOSPHERE

A64-25331

ROTATIONAL, PRECESSIONAL AND NUTATIONAL MOTION OF

BODY ENTERING MARS ATMOSPHERE IN VERTICAL AND

OBLIQUE DIRECTIONS A64-26272

FLIGHT MECHANICS OF HYPERSONIC SPACE PROBE THROUGH

PLANETARY ATMOSPHERES ON BASIS OF TWO-EODY

PROBLEMS IN CELESTIAL MECHANICS

A64-2639B
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PLANETARY ENVIRONMENT

PLANETARY ENTRY TRAJECTORY CONTROL OF MANNED
VEHICLES FOR EARTH AND MARS ATMOSPHERES

A64-26654

UNMANNED AND MANNED SPACECRAFT CONFIGURATIONS FOR
MARS ATMOSPHERE ENTRY A66-26944

REENTRY VEHICLE CONFIGURATION FOR LIFT TRAJECTORY

CONTROL AND MINIMUM HEATING DURING PLANETARY

ATMOSPHERE ENTRY A64-28067

AERODYNAMIC CHARACTERISTICS OF TWO PLANETARY ENTRY

CONFIGURATIONS IN AIR _ CARBON DIOXIDE/NITROGEN

MIXTURES AT HYPERSONIC SPEED

NASA-CR-53232 N64-17575

VENUS AND MARS ATMOSPHERE ENTRY SIMULATED BY

COMBUSTION HEATED HYPERVELDCITY WIND TUNNEL

NASA-CR-5646I N64-25690

SPHERICAL LIGHTWEIGHT ENTRY VEHICLE FOR MEASURING

MARTIAN ATMOSPHERIC PRESSUREt SCALE HEIGHT,

DENSITY PROFILE AND GASEOUS CONSTITUENTS

A65-I1491

PLANETARY ENVIRONMENT
MARTIAN SURFACE RADIATION AND EFFECTS ON POSSIBLE

MARTIAN LIFE, FROM STUDY OF NEUTRON PRODUCTION AND

CAPTURE, PARTICLE STAR PRODUCTION, AND GALACTIC
COSMIC RADIATION IN MARTIAN ATMOSPHERE

A63-19734

ENVIRONMENT OF PLANETS IN SOLAR SYSTEM - EARTH,

MARS AND VENUS
P-2640 N63-19338

GRAVITATIONAL, MAGNETIC, RADIATION, ATMOSPHERIC,

HYDROSPHERIC, LITHOSPHERIC, AND BIOTIC
ENVIRONMENTAL DATA NEEDED FOR SUCCESSFUL MANNED

FLIGHT TO MARS A6_-IOIOI

REQUIREMENTS OF PLANETS ON WHICH HUMANS CAN LIVE

AND PROPERTIES OF STARS PROVIDING THEIR HEAT AND

LIGHT A64-1725T

EQUILIBRIUM SOLUTION FOR BLUNTED BODY MOVING AT
HYPERSONIC SPEED IN ATMOSPHERE CONSISTING OF

ARBITRARILY SPECIFIED GAS MIXTURE

A64-1TB29

MARTIAN SURFACE RADIATION AND EFFECTS ON POSSIBLE

MARTIAN LIFE, FROM STUDY OF NEUTRON PRODUCTION AND

CAPTURE, PARTICLE STAR PRODUCTION AND GALACTIC

COSMIC RADIATION IN MARTIAN ATMOSPHERE
A64-2494T

LOCATION AND STRUCTURE OF NONTHERMAL DECAMETRIC

RADIO EMISSION FROM JUPITER USED IN STUDY OF

PLANETARY MAGNETOSPHERE A64-25205

VENUS RADIO OBSERVATIONS COMPARED WITH PREDICTED

RADIO SPECTRA FOR THREE ATMOSPHERE MODELS

A64-25264

NUMBER OF PLANETS WITH ENVIRONMENTAL CONDITIONS

SUITABLE FOR HUMAN HABITATION

R-414-PR N64-20315

PLANETARY EXPLORATION
LUNAR g PLANETARY EXPLORATION N62-1279T

PLANETARY ATMOSPHERES, PROPERTIES, AND EXPLORATION
R62SD85 N62-16447

MODEL ATMOSPHERE OF MARS FOR ATMOSPHERIC ENTRY

ENGINEERING STUDY - PLANETARY EXPLORATION

P-2639 N63-19314

LUNAR AND PLANETARY EXPLORATION - EXOBIOLOGY AND
BIOLOGICAL EFFECTS OF RADIATION

N63-19678

PHYSICS OF BALLOONS & THEIR POSSIBLE USE AS MARS

EXPLORATION VEHICLES

NASA-CR-51782 N63-22880

PROPULSION BRAKING, ATMOSPHERIC BRAKING AND FLYBY
RENDEZVOUS MODES FOR MARS LANDINGS AND
EXPLORATIONw USING A MARS EXCURSION MODULE IMEMI
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SUBJECT INDEX

A64-10108

THEORETICAL STUDY OF MARTIAN IONOSPHERE FOR

ANALYZING THE FEASIBILITY OF ROCKET EXPLORATION OF

THE PLANET A64-I0125

UNMANNED SPACECRAFT CONFIGURATION FOR MARS AND

VENUS ATMOSPHERE ENTRY USING PARAMETRIC TRAJECTORY

ANALYSIS A64-26652

MISSION REQUIREMENTS FOR SPACE EXPLORATION OF

JUPITER

NASA-CR-53987 N64-20643

SPACECRAFT EXPLORATION OF EARTH, ATMOSPHERE, MOON,

AND PLANETS N65-10860

PLANETARY MASS

HYDROGEN AND OTHER ELEMENT ABUNDANCES, MASSES AND

GRAVITATIONAL MOMENTS OF JUPITER AND SATURN BASED
ON MODEL PLANET CALCULATIONS A64-2463B

PLANETARY MOTION

1963 ANOMALY IN INCLINATION OF JOVIAN SPECTRAL

LINES RELATIVE TO ROTATION OF PLANET

A64-28497

PLANETARY ORIGIN

DIFFERENCES IN COMPOSITION AND ORIGIN OF

ATMOSPHERES OF VENUS AND EARTH ALONG WITH A

COSMOGONIC HYPOTHESIS OF ROTATIONAl INSTABILITY

A64-12567

PLANETARY RADIATION

DECAMETER WAVELENGTH RADIATION FROM JUPITER

CORRELATED WITH SOLAR AND GEOPHYSICAL EVENTS

A64-25904

EQUILIBRIUM AND NONEQUILIBRIUM STAGNATION POINT

SHOCK LAYER RADIATION IN SIMULATED PLANETARY

ATMOSPHERES OF VARYING COMPOSITION

A64-26665

SCATTERING AND ABSORPTION PROPERTIES OF WATER

VAPOR CLOUDS MAY ACCOUNT FOR VENUS MICROWAVE

BRIGHTNESS DETERMINATIONS A64-28015

JUPITER AND SATURN INTERMEDIATE IN NATURE

BETWEEN STAR AND PLANET, EXAMINING RADIO EMISSIONS
A65-I0072

RADIOPHYSICS - ELECTROMAGNETIC PROPAGATION IN

PLASMAS, STARS, AND PLANETARY ATMOSPHERES, AND
VISIBLE LIGHT SCATTERING

JPRS-Z6953 N65-10076

PLANETARY SURFACE
ANALYSIS OF VARIOUS CHARACTERISTICS OF PHYSICAL

NATURE OF MARS A63-10769

CRITICAL REVIEW OF SOME PARTLY CONTROVERSIAL

GENERAL PROPERTIES OF THE SURFACE AND ATMOSPHERE

OF MARS AND VENUS A63-17235

PHYSICS OF PLANETS - INTERNAL STRUCTURE, SURFACES,
AND ATMOSPHERES - MERCURY, VENUS, MARS, JUPITER,
AND SATURN
AFCRL-63-457 N63-16280

PHYSICAL CONDITIONS ON MARS - SURFACE AND

ATMOSPHERE

NASA-TT-F-I65 N63-19862

VENUS MODEL WITH HOLE OR SEMITRANSPARENT IONIZED

LAYER PROVIDING RADIO EMISSION SPECTRUM FOR DATA

ON PLANETARY SURFACE A64-24962

REFLECTION AND EMISSION OF ELECTROMAGNETIC

RADIATION BY PLANETARY SURFACES AND CLOUDS

NASA-CR-52222 N64-22770

RADIO AND RADAR STUDIES OF LUNAR AND PLANETARY

10NOSPHERESt ATMOSPHERES, AND SURFACES, AND RADAR

STUDIES OF SUN AND INTERPLANETARY MEDIUM

NASA-CR-59325 N64-33686

PLANETARY TEMPERATURE
JOVIAN UPPER ATMOSPHERIC MODEL AND CALCULATION OF

TEMPERATURE PROFILE, RADIATION FLUX AND
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SUBJECT INDEX

IONOSPHERIC STRUCTURE A65-1315B

PLANT IBIOL/

EMERGENT ORGANIC CHEMISTRY UNDER VARIOUS PLANETARY

CONDITIONS - ABIOGENESIS, PLANETARY ATMOSPHERES,

PLANTSv CHRDMOSOMESv & FERTILIZATION PHYSIOLOGY

NASA-CR-56526 N66-ZZT87

PLASMA ENGINE

RESEARCH SUMMARY NO. 36-14 - FEB. 1 TO

APRIL 1, 1962

JPL-RS-36-16 N62-12820

PLASMA GENERATOR

CONTINUOUS COLD HELIUM PLASMA AND IONIZING

ULTRAVIOLET RADIATION SOURCE A66-2656T

PLASMA OSCILLATION

RESEARCH SUMMARY NO. 36-14 - FEB. 1 TO

APRIL 11 1962

JPL-RS-36-16 Nb2-128ZO

PLASMA PHYSICS

PLASMA PHYSICS, RADIATIVE AND CONVECTIVE HEAT

TRANSFER IN PLANETARY ATMOSPHERES, STELLAR

STRUCTURE, AND GALACTIC DYNAMICS

NASA-CR-53869 N66-19956

PLASMA PROBE

SOLAR PLASMA WIND, ITS DETECTION AND MEASUREMENT

IN INTERPLANETARY SPACE AND RELATION TO LUNAR

/PLANETARY ATMOSPHERES A66-Z602T

PLASMA RADIATION

RADIOPHYSICS - ELECTROMAGNETIC PROPAGATION IN

PLASNASv STARS, AND PLANETARY ATMOSPHERES, AND

VISIBLE LIGHT SCATTERING

JPRS-Z6953 N65-10OT6

PLASMA SHEATH

MARTIAN ENTRY AERODYNAMICS £ HEAT SHIELD DESIGN

IAS PAPER-62-163 N62-13351

POLAR IMETRY

ELECTROPHQTOMETRIC! PHOTOGRAPHICt AND POLARIMETRIE

OBSERVATIONS OF MARS SURFACE AND ATMOSPHERE

T-R-627 N66-28868

POLARIZATION CHARACTERISTICS

POLARIZATION CHARACTERISTICS OF MARS OBTAINED

DURING 1963 OPPOSITION, SHOWING RELATION TO PHASE

ANGLE OVER DISK A66-2696T

POLARIZED LIGHT

PLANET STUDY BY MEANS OF POLARIZATION OF THEIR

LIGHT

NASA-TT-F-IB8 N66-26619

LIGHT POLARIZATION FROM PLANETS £ TERRESTRIAL

SUBSTANCES

NASA-TT-F-18T N66-2TOAB

POLARIZED RADIATION

JUPITER RADIATION CONDITIONS - ROTATION PERIOD,

POLARIZATION ANOMALIES, POWER AND ENERGY IN

DECAMETER STORMS N63-21063

ASYMMETRY OF JUPITER VAN ALLEN BELT DETERMINED

FROM POLARIZATION OF EMITTED SYNCHROTRON RADIATION

A66-26800

INTEGRAL POLARIZATION MAGNITUDE OF THERMAL RADIO

EMISSION OF PLANETS BASED ON LUNAR POLARIZATION

INVESTIGATIONS A66-Z8596

POLYMER

RESEARCH SUMMARY NO. 36-14 - FEB. 1 TO

APRIL Iv 1962

JPL-RS-36-16 N62-12820

PRESSURE MEASUREMENT

SPECTROSCOPIC TEMPERATURE AND PRESSURE MEASUREMENT

IN THE VENUS ATMOSPHERE

JPL-TR-32-251 N63-10265

PROBE

RADIATIVE ENERGY TRANSFER ON ENTRY INTO MARS AND

VENUS

ARF-1ZO0-'-I N62-15035
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RADIATION ABSORPTION

RADIATIVE ENERGY TRANSFER ON ENTRY INTO MARS AND

VENUS

ARF-1ZO0-'2 N62-15036

PROPELLANT

RESEARCH SLINMARY NO. 36-14 - FEB. 1 TO

APRIL 11 1962

JPL-RS-36-16 N62-12820

PROPULSION

RESEARCH SUMMARY NO. 36-14 - FEB. 1 TO

APRIL 1, 1962

JPL-RS-36-16 N62-12820

PROPULSIVE EFFICIENCY

VENUSIAN AND MARTIAN NITROGEN AND CARBON DIOXIDE

ATMOSPHERE AS COMBUSTIBLE MEDIUM FOR METALLIC

POWDERS, EXAMINING HEAT EVOLUTION PER UNIT MASS

CI PAPER 64-25 A65-11015

PRDPYLENE

PLANETARY AERONOMY - ABSORPTION AND

PHOTOIONIZATION COEFFICIENTS OF PROPYLENE AND

BUTENE-I IN VACUUM ULTRAVIOLET

GCA-TR-62-6-N N62-12688

PROTON

PHYSICAL PROPERTIES OF THE MOON AND PLANETS

RM-2900-JPL N6Z-I1ZB6

PUMP

RESEARCH SUMMARY NO. 36-14 - FEB. I TO

APRIL 1, 1962

JPL-RS-36-16 N62-12BZO

R
RADAR OBSERVATION

ELECTRICAL CHARACTERISTICS OF ATMOSPHERE AND

SURFACE OF VENUS FROM RADAR OBSERVATION

JPL-TR-32-A23 N63-21_80

RADIO AND RADAR STUDIES OF LUNAR AND PLANETARY

IONOSPHERES, ATMOSPHERES, AND SURFACES

NASA-CR-53205 N66-1TS92

RADAR REFLECTION

DISCUSSION OF VENUS SURFACE AND ATMOSPHERE USING

RADAR REFLECTION, MICROWAVE EMISSIONS AND MARINER

R-2 DATA A63-13109

RADIANT ENERGY

AVERAGE SURFACE TEMPERATURE ON MARS ESTIMATED

FROM RADIATIVE EQUILIBRIUM

NASA-CR-51990 N63-22512

RADIANT HEATING

PHYSICAL PROPERTIES OF THE MOON AND PLANETS

RM-2900-JPL N62-11286

RADIANT HEAT TRANSFER IN ATMOSPHERES OF VENUS AND

MARS N64-11650

RADIATION

RADIATIVE ENERGY TRANSFER ON ENTRY INTO MARS AND

VENUS

ARF-1200-1 N62-15035

RADIATIVE ENERGY TRANSFER ON ENTRY INTO MARS AND

VENUS

ARF-1200-Z N62-15036

ALBEDO RADIATION FROM THE MOON AND PLANETS

N62-15260

SCIENTIFIC EXPERIMENTS CARRIED ON MARINER R-1 AND

R-2 SPACECRAFT MISSION TO VENUS

JPL-TR-32-315 N62-16370

RADIATION BRIGHTNESS TEMPERATURE OF VENUS

ATMOSPHERE

NRL-593T N63-162TT

RADIATION ABSORPTION

MOLECULAR ABSORPTION OF INFRARED RADIATION IN

PLANETARY ATMOSPHERES, USING TRANSMISSION MODEL

WHICH INCLUDES TEMPERATURE EFFECTS

A66-I6172



RADIATION BELT SUBJECT INDEX

RADIATION BELT
IOWA RADIATION EXPERIMENT IN MARINER II - TO

SEARCH FOR CHARGED PARTICLES MAGNETICALLY TRAPPED

IN THE VICINITY OF THE PLANET VENUS
A63-1058T

STRUNG RADIO EMISSIONS FROM JUPITER, INVESTIGATING

ORIGIN IN CHARGED PARTICLE BELT SURROUNDING PLANET
A64-25768

RADIATION DISTRIBUTION
RADIATIVE TEMPERATURE DISTRIBUTION IN A PLANETARY

ATMOSPHERE
RM-2958-JPL N62-11561

RADIATION EFFECT
LUNAR AND PLANETARY EXPLORATION - EXOBIDLOGY AND

BIOLOGICAL EFFECTS OF RADIATION
N63-19678

RADIATION EMISSION
ASYMMETRY OF JUPITER VAN ALLEN BELT DETERMINED
FROM POLARIZATION OF EMITTED SYNCHROTRON RADIATION

A64-24800

JOVIAN UPPER ATMOSPHERIC MODEL AND CALCULATION OF

TEMPERATURE PROFILE, RADIATION FLUX AND
IONOSPHERIC STRUCTURE A65-13158

RADIATION FIELD

SOLAR ACTIVITY - INTERIOR RADIATION FIELD AND

MANIFESTATIONS IN EARTH AND PLANETARY

ATMOSPHERES

NASA-TT-F-246 N65-13197

RADIATION HEATING
MARTIAN ENTRY AERODYNAMICS _ HEAT SHIELD DESIGN

IAS PAPER-62-163 N62-13351

STATIC STABILITY AND RADIATIVE HEATING ASSOCIATED

WITH MARS AND VENUS ATMOSPHERIC ENTRY
N64-10081

RADIATION INTENSITY

RADIANT EMISSION FROM THE GAS CAP SURROUNDING A

REENTRY VEHICLE IN A PLANETARY ATMOSPHERE
A63-23656

PLANETARY AERONONY - ABSOLUTE INTENSITY OF VACUUM

ULTRAVIOLET RADIATION MEASURED BY PHOTOIONIZATIDN

TECHNIQUE
NASA-CR-7 N63-17316

RADIATION MEASUREMENT
PHOTOGRAPHIC AND PHOTOELECTRIC MEASUREMENTS OF

RADIATION EMISSION FROM A SHOCK HEATED MIXTURE OF

NITROGEN AND CARBON DIOXIDE WHICH SIMULATES VENUS

ATMOSPHERE
AIAA PAPER 63-454 A63-21574

PLANETARY AERONOMY - ABSOLUTE INTENSITY OF VACUUM
ULTRAVIOLET RADIATION MEASURED BY PHOTOIONIZATIDN

TECHNIQUE
NASA-CR-7 N63-I7316

PHOTOGRAPHIC AND PHOTOELECTRIC MEASUREMENTS OF
RADIATION EMISSION FROM SHOCK HEATED MIXTURE OF
NITROGEN AND CARBON DIOXIDE WHICH SIMULATES VENUS
ATMOSPHERE

AIAA PAPER 63-454 A64-19089

RADIATION TRANSFER
THE ATMOSPHERES OF VENUS AND MARS, AN ANNOTATED

BIBLIOGRAPHY
R61SDIT5 N62-11353

ESTIMATE OF AVERAGE VERTICAL DISTRIBUTION OF

TEMPERATURE IN THE MARTIAN ATMOSPHERE, CONTROLLED

BY RADIATIVE AND CONVECTIVE PROCESSES

A63-12834

OPTICAL THICKNESS OF THE VENUS ATMOSPHERE AND

SURFACE TEMPERATUREt AND THE TROPOPAUSE HEIGHT OF

MARS DEDUCED FROM AN APPROXIMATE THEORY OF

RADIATIVE TRANSFER A63-20012

RADIATION TRANSFER IN PLANETS BY CONSIDERING THE

SCATTERING IN MODEL PLANETARY ATMOSPHERES
A63-2533T
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RADIATIVE ENERGY TRANSFER ON ENTRY INTO MARS AND

VENUS ATMOSPHERE

ARF-1200-3 N63-I0162

RADIATION TRANSFER AND SPECTRAL ABSORPTION

PROCESSES DURING SOLAR ELECTROMAGNETIC ENERGY

INTERACTION WITH PLANETARY ATMOSPHERE

A64-22997

RADIATIVE HEAT TRANSFER
EXPERIMENTAL STUDIES OF RADIATIVE HEATING AND

STATIC STABILITY IN RELATION TO VEHICLE ENTRY

INTO THE ATMOSPHERES OF MARS AND VENUS

IAS, SMF FUND PAPER FF-34 A63-1479I

HEAT TRANSFER PROBLEMS WITH A BALLISTIC VEHICLE
ENTERING INTO THE ATMUSPHERES OF NEAR PLANETS AT

HYPERVELOCITY ENTRY CONDITIONS

AIAA PAPER L3-450 A63-26269

RADIATIVE HEAT TRANSFER IN PLANETARY ATMOSPHERE
WITH IMPERFECT SCATTERING
R-163-PR N63-17666

EQUILIBRIUM RADIATIVE HEAT TRANSFER TO BLUNT ENTRY

BODIES IN HIGH ARGON ATMOSPHERES

A66-22783

EQUILIBRIUM RADIATIVE AND CONVECTIVE BLUNT BODY

HEAT TRANSFER TO STAGNATION REGION DURING

HYPERVELOCITY ENTRY INTO PLANETARY ATMOSPHERE
A64-25331

EQUILIBRIUM AND NONEQUILIBRIUM STAGNATION POINT
SHDCK LAYER RADIATION IN SIMULATED PLANETARY

ATMOSPHERES OF VARYING COMPOSITION
A64-26665

RADIATIVE 8 CONVECTIVE HEATING OF SHAPES ENTERING

ASSUMED ATMOSPHERES OF MARS _ VENUS AT

SUPERORBITAL SPEEDS

NASA-TN-D-2066 N64-11g03

PLASMA PHYSICS, RADIATIVE AND CONVECTIVE HEAT

TRANSFER IN PLANETARY ATMOSPHERES, STELLAR

STRUCTURE, AND GALACTIC DYNAMICS
NASA-CR-53869 N66-19956

RADIATIVE AND CONVECTIVE HEAT TRANSFER EFFECTS ON

TEMPERATURE VARIATION IN MARTIAN ATMOSPHERE
GCA-TR-62-T-N N64-22076

RADIATIVE TRANSPORT FROM HOT GASES SIMULATING

MARS-VENUS ATMOSPHERIC COMPOSITION

NASA-RP-174 N64-22413

RADIATIVE ENERGY TRANSFER ON ENTRY INTO MARS AND

VENUS ATMOSPHERES

NASA-CR-56554 N64-24106

RADIATIVE HEAT TRASFER IN ATMOSPHERES OF VENUS

AND MARS

NASA-RP-251 N64-26314

RADIO ASTRONOMY
THE MARINER VENUS MICROWAVE RADIOMETER EXPERIMENT

JPL-TR-32-156 N62-10675

RADIO EMISSIONS AND MAGNETIC FIELD STRENGTH OF

JUPITER

AFCRL-62-72I N63-13740

RADIO ASTRONOMY - SOLAR RADIO WAVE, UPPER

ATMOSPHERE RADIO OBSERVATION, AND RADIO EQUIPMENT

AFCRL-63-224 N63-15217

RADIOMETRIC MEASUREMENTS IN RADIO ASTRONOMY - SUN,

MUONt VENUS, JUPITER, GAS SPECTRA, AND OTHER RADIO

EMISSION SOURCES N64-I0929

BIBLIOGRAPHY - ATMOSPHERIC ASPECTS UF RADIO

ASTRONOMY

NBS-TN-171 N64-12165

RADIO ASTRONOMY - MILLIMETER AND MICROWAVE

TECHNIQUES AND OBSERVATIONS N64-I7BT7

RADIO ASTRONOMY AND STUDY OF VENUS ATMOSPHERE

N64-23863
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RADIO ECHO OBSERVATION

RADIO ASTRONOMY - SOLAR RADIO WAVED UPPER

ATMOSPHERE RADIO OBSERVATION, AND RADIO EQUIPMENT

AFCRL-63-226 N63-1521T

RADIO BIISSION

COMPARISON OF OBSERVATIONS OF JUPITER AT 6.8 AND

19 !_ IN 1961 AND 1962 TO TEST THE THEORY THAT

OECANETRIC WAVELENGTH RADIATION FROM JUPITER

RESULTS FROM CYCLOTRON EMISSION

A63-17267

RADIO EMISSIONS FROM THE NOONe MERCURY, VENUSt

SATURNe AND JUPITER ARE BRIEFLY DISCUSSED

A63-19976

CYCLOTRON THEORY OF THE DECANETR|C RADIATIONS FROM

JUPITER ACCOUNTS FOR VARIATION OF NUMBER OF

RADIATION BURSTS WITH PLANETARY ROTATION, THEIR

POLARIZATION AND THEIR SPECTRA A63-25202

MICROWAVE RADIO OBSERVATIONS OF PLANETARY

ATMOSPHERES TO PARTIALLY CIRCUMVENT THE HINDRANCES

IMPOSED BY THE PLANETARY RADIATION BELT AND THE

DENSE IONOSPHERE A63-25366

RADIO EMISSIONS AND MAGNETIC FIELD STRENGTH OF

JUPITER

AFGRL-62-TZ1 N63-13760

RADIO EMISSION OBSERVATIONS FRON JUPITER AS

COMPARED WITH THE EMISSION TEMPERATURE PREDICTED

BY KUIPERS MODEL ATMOSPHERE A64-12565

NATURAL RADIO EMISSION OF VENUS IN CENTIMETER

WAVELENGTH REGION, POSTULATING THAT VENUS HAS

IONOSPHERE A66-1TO2_

LOCATION AND STRUCTURE OF NONTHERMAL OECAMETRIC

RADIO EMISSION FROM JUPITER USEO IN STUDY OF

PLANETARY MAGNETOSPHERE A6_-25205

STRONG RAOIO EMISSIONS FROM JUPITERt INVESTIGATING

ORIGIN IN CHARGEO PARTICLE BELT SURROUNDING PLANET

A6_-25768

DECAMETER WAVELENGTH RADIATION FROM JUPITER

CORRELATED WITH SOLAR AND GEOPHYSICAL EVENTS

A64-25904

RADIOHETRIC MEASUREMENTS IN RADIO ASTRONOMY - SUNt

NOON, VENUS, JUPITER, GAS SPECTRA, AND OTHER RADIO

EMISSION SOURCES N64-10929

JUPITER AND SATURN INTERMEDIATE IN NATURE

BETWEEN STAR AND PLANET, EXAMINING RADIO EMISSIONS

A65-10072

RADIO EQUIPMENT

RADIO ASTRONOMY - SOLAR RADIO WAVE, UPPER

ATMOSPHERE RADIO OBSERVATION, AND RADIO EQUIPMENT

AFCRL-63-Z26 N63-I521T

RADIO NOISE

MEASUREMENTS OF COSMIC NOISEe SOLAR AND JOVIAN

NOISE BURSTS, ATMOSPHERIC NOISE AND WHISTLERS AND

VI..F EMISSIONS, FOR THE STUDY OF PLANETARY

IONIZATION AND MAGNETIC FIELDS Ab3-25365

MECHANISMS FOR THE GENERATION OF PLANETARY RADIO

NOISE AND JUPITER RADIO EMISSION AT LONG

WAVELENGTH, IN RELATION TO SOLAR ACTIVITY

k63-253T_

NONTHERNAL RADIO NOISE FROM JUPITER - EMISSION OF

INTENSE RADIO WAVES AND HIGH LEVELS OF MICROWAVE

RADIATION

R-60 N63-21625

RADIO OBSERVATION

EXISTENCE OF WATER VAPOR IN VENUS ATMOSPHERE

INDICATED FROM RADIO OBSERVATION OF ILLUMINATED

SIDE OF VENUS A66-Z6961

VENUS MODEL WITH HOLE OR SEMITRANSPARENT IONIZED

LAYER PROVIDING RADIO EMISSION SPECTRUM FOR DATA

ON PLANETARY SURFACE A6_-26962

VENUS RADIO OBSERVATIONS COMPARED WITH PREDICTED

REENTRY

RADIO SPECTRA FOR THREE ATMOSPHERE MODELS

A66-2§266

RADIO AND RADAR STUDIES OF LUNAR AND PLANETARY

IONOSPHERES_ ATMOSPHERES, ANO SURFACES

NASA-CR-53205 N66-17592

RAOIO TELESCOPE

MICROWAVE OBSERVATIONS OF VENUS UTILIZING TWO-

CHANNEL RADIO TELESCOPE MOUNTED ON HARINER II

SPACECRAFT N63-I3B_5

RADIO WAVE

NONTHERHAL RADIO NOISE FROM JUPITER - EMISSION OF

INTENSE RADIO WAVES AND HIGH LEVELS OF MICROWAVE

RADIATION

R--6O N63-216Z5

RADIOACTIVITY

FORMATION OF SOLAR SYSTEM N62-17625

RADIOBIOLOGY

LUNAR AND PLANETARY EXPLORATION - EXOBIOLOGY AND

BIOLOGICAL EFFECTS OF RADIATION

N63-I9678

RADIONETER

THE NARINER VENUS MICROWAVE RADIOMETER EXPERIMENT

JPL-TR-32-156 N6Z-IO6T5

MARINER II MICROWAVE AND INFRARED RADIOMETER

RESULTS N63-13151

AIRBORNE INFRARED RADIOMETER TO DETECT WATER VAPOR

ON VENUS

SM-629TT N63-ZZ939

MARINER II INFRARED RADIOMETER EXPERIMENT TO

DETERMINE RADIATION TEMPERATURE OVER SMALL REG_NS

OF VENUS A66-10026

RADIOMETRY

PHYSICAL PROPERTIES OF NOON 6 PLANETS - PLANETARY

ATMOSPHERES, RADIOMETRY, REENTRY AND ORBIT

CALCULATIONS

NASA-CR-5OST6 N63-18336

RADIORETRIC MEASUREMENTS IN RADIO ASTRONOMY - SUN,

NOON, VENUS, JUPITER_ GAS SPECTRA, AND OTHER RADIO

EMISSION SOURCES N66-10929

RADIO ASTRONOMY - MILLIMETER AND MICROWAVE

TECHNIQUES AND OBSERVATIONS NbB-IT877

RADIOPHYSICS

PROPERTIES OF THE ATMOSPHERES OF MARS, VENUS, AND

JUPITER IN THE LIGHT OF THE MOST RECENT

OBSERVATIONS A63-1189T

RAREFIED GAS DYNAMICS

STUDY OF STELLAR AND PLANETARY GASES AND

ATMOSPHERES A63-11363

RAYLEIGH SCATTERING

ULTRAVIOLET SPECTRA OF PLANETARY ATMOSPHERES AND

THE NEAR INFRARED CARBON DIOXIDE BANDS OF VENUS

N62-11301

MOLECULAR OPTICAL THICKNESS OF THE MARTIAN

ATMOSPHERE AS A FUNCTION OF ALTITUDE ABOVE THE

SURFACE, STUDYING SOLAR RADIATIVE TRANSFER IN A

RAYLEIGH SCATTERING MEDIUM A63-26921

RADIATION TRANSFER IN PLANETS BY CONSIDERING THE

SCATTERING IN MODEL PLANETARY ATMOSPHERES

A63-2533T

RAYLEIGH SCATTERING IN MARTIAN ATMOSPHERE

CONTRIBUTES TO LIGHT REFLECTION IN ULTRAVIOLET

RATHER THAN VISUAL LIGHT A66-25500

REENTRY

ENTRY OF MANNED MANEUVERABLE SPACECRAFT INTO

PLANETARY ATMOSPHERE

UTIA-REV-20 N62-10TT2

MARTIAN ENTRY AERODYNAMICS fi HEAT SHIELD DESIGN

IAS PAPER-62-163 N62-13351
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REENTRYEFFECT

FLIGHTPATHSTABILITYOF LIFTING VEHICLES DURING

ENTRY INTO PLANETARY ATMOSPHERES

UTIA-TN-68 N62-14715

Z-FUNCTION SOLUTIONS FOR NOTION AND HEATING DURING

ATMOSPHERE ENTRY FROM EQUATORIAL ORBITS OF

ROTATING PLANETS

NASA-TN-D-1555 N63-12686

PHYSICAL PROPERTIES OF NOON & PLANETS - PLANETARY

ATNOSPHERES, RADIONETRYt REENTRY ANO ORBIT

CALCULATIONS

NASA-CR~5OPT6 N63-18336

REENTRY EFFECT

RADIANT EMISSION FROM THE GAS CAP SURROUNDING A

REENTRY VEHICLE IN A PLANETARY ATMOSPHERE

A63-23656

REENTRY VEHICLE CONFIGURATION FOR LIFT TRAJECTORY

CONTROL AND MINIMUM HEATING DURING PLANETARY

ATMOSPHERE ENTRY A6_-2B067

REENTRY TRAJECTORY

PLANETARY ENTRY TRAJECTORY CONTROL OF MANNED

VEHICLES FOR EARTH AND MARS ATMOSPHERES

A64-26654

REENTRY VEHICLE

ENTRY OF SPACE VEHICLES INTO PLANETARY ATMOSPHERES

RAD-TN-6Z-20, PT. I N63-10746

HEAT TRANSFER ON HYPERSONIC VEHICLE ENTERING A

PLANETARY ATMOSPHERE

AIAA PAPER 63-450 N63-23185

HIGH SPEED UNMANNED SPACE PROBE DESIGN FOR ENTRY

INTO MARS AND EARTH ATMOSPHERE, CONSIDERING

PROBLEMS OF RADIATION HEATING AND ABLATION

AIAA PAPER 66-52B A64-19892

UNMANNED SPACECRAFT CONFIGURATION FOR MARS AND

VENUS ATMOSPHERE ENTRY USING PARANETRIC TRAJECTORY

ANALYSIS A66-26652

UNNANNED AND NANNEO SPACECRAFT CONFIGURATIONS FOR

MARS ATMOSPHERE ENTRY A64-26944

TEMPERATURE CONTROL SYSTEM FOR MARS ATMOSPHERE

ENTRY VEHICLE

NASA-CR-56178 N64-20743

ENTRY VEHICLE PROBLEMS RELATED TO MARS ENTRY OF

UNMANNED PROBE AND TO EARTH ENTRY ABOVE ESCAPE

SPEED

AIAA PAPER-A4-528 N66-24169

SPHERICAL LIGHTWEIGHT ENTRY VEHICLE FOR MEASURING

MARTIAN ATMOSPHERIC PRESSURE, SCALE HEIGHTt

DENSITY PROFILE AND GASEOUS CONSTITUENTS

A65-11491

RESOLUTION

ANALYSIS OF HIGH RESOLUTION SPECTROGRAM -

COMPOSITION OF MARS ATMOSPHERE

NASA-CR-53573 N64-18454

RESOLVING POWER

CRITICAL EVALUATION OF DEVELOPING RESOLVING POWER

IN EXCESS OF 10 SUPER 5 FOR IOO-INCH COUDE

SPECTROGRAPH IN INFRARED OF MARS ATMOSPHERE

A64-21021

REVOLUTION

ENERGY BUDGET AND ATMOSPHERIC CIRCULATION ON A

SYNCHRONOUSLY ROTATING PLANET

RM-3243-JPL N62-1_059

ROCKET

HIGH ATMOSPHERE ANO OUTER SPACE ROCKET

INVESTIGATIONS - SOVIET UNION Nb2-15183

ROTATING SPHERE

ROTATIONAL, PRECESSIONAL AND NUTATIONAL MOTION OF

BODY ENTERING MARS ATMOSPHERE IN VERTICAL AND

OBLIQUE DIRECTIONS A64-26272

ROTATION

ENERGY BUDGET AND ATMOSPHERIC CIRCULATION ON A
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SUBJECT INDEX

SYNCHRONOUSLY ROTATING PLANET

RN-3243-JPL N62-14059

ROUGHNESS

THE THREE-DIMENSIONAL STRUCTURE OF THE PLANETARY

BOUNDARY LAYER N62-10330

ROUND'TRIP TRAJECTORY

MARS NONSTOP ROUND-TRIP TRAJECTORY, USING EFFECTS

OF PLANETARY GRAVITY WITH PROPULSION OR WITH

AERODYNAMIC FORCES A64-1439B

S
SATELLITE OBSERVATION

PHOTOMETRIC OBSERVATION OF STARS OCCULTED BY THE

PLANETS DURING CLOSE PASSAGE OF A SATELLITE TO

GAIN INFORMATION ON THE ATMOSPHERE OF VENUS AND

MARS A63-20010

SATELLITE AND EARTH-BASED OBSERVATIONS OF MARS AND

VENUS ATMOSPHERESe WITH EMPHASIS ON MARINER

PROGRAM A64-24809

SATURN /PLANET/

OBSERVATIONS OF THE GROWTH AND MOVEMENT OF WHITE

PATCHES IN THE TROPICAL ZONE ATMOSPHERE OF SATURN

IN 1960, NOTING THE NORTHWARD MOTION

A63-23639

ATNOSPHERIC PHENOMENA DEVELOPMENT OF JUPITER AND

SATURN A63-25373

PHYSICS OF PLANETS - INTERNAL STRUCTURE, SURFACES,

AND ATMOSPHERES - MERCURYt VENUS, MARS, JUPITERt

AND SATURN

AFCRL-63-457 N63-162BO

HYDROGEN AND OTHER ELEMENT ABUNDANCESt MASSES AND

GRAVITATIONAL NOMENTS OF JUPITER AND SATURN BASED

ON MODEL PLANET CALCULATIONS A64-26638

SPECTROSCOPY OF JUPITERt SATURNt URANUS, AND

NEPTUNE - ATMOSPHERIC, THERMALv AND KINEMATIC

PROPERTIES

NASA-CR-53576 N64-18453

JUPITER AND SATURN INTERMEDIATE 1N NATURE

BETWEEN STAR AND PLANET, EXANINING RADIO EMISSIONS

A65-10072

SCATTER PROPAGATION

HYDROGEN AND HELIUM RESONANCE RADIATION FROM THE

PLANETSt FOR THE STUDY OF SCATTERING MECHANISN AND

THE PRESENCE OF ABSORBING MEDIA IN THEIR

ATMOSPHERES A63-25340

SCATTERING

THE PHYSICAL PROPERTIES OF THE MOON AND PLANETS

RM-3022-JPL N62-10404

FLUORESCENT SCATTERING IN PLANETARY ATMOSPHERES -

It BASIC THEORETICAL CONSIDERATIONS

N62-11298

FLUORESCENT SCATTERING IN PLANETARY ATMOSPHERES -

lIT COUPLING AMONG TRANSITIONS N62-11299

ULTRAVIOLET SPECTRA OF PLANETARY ATMOSPHERES AND

THE NEAR INFRARED CARBON DIOXIDE BANDS OF VENUS

N62-11301

ULTRAVIOLET SPECTRA OF PLANETARY ATMOSPHERES AND

THE NEAR INFRARED CARBON DIOXIDE BANDS OF VENUS

N62-11446

PLANETARY ATMOSPHERE STUDIES I - ATOMIC AND

MOLECULAR PROCESSES

GCA-TR-61-12-N N62-15914

PHYSICAL PROPERTIES OF THE MOON AND PLANETS

AR-26-JPL N63-11407

FLUORESCENT SCATTERING IN PLANETARY ATMOSPHERES -

APRT II, COUPLING AMONG TRANSITIONS

N63-13167

FLUORESCENT SCATTERING IN PLANETARY ATMOSPHERES -

ULTRAVIOLET SPECTRUM N63-13179



SUBJECTINDEX SOLAR RADIATION

RADIATIVE HEAT TRANSFER IN PLANETARY ATMOSPHERE

WITH IMPERFECT SCATTERING

R-143-PR N63-1T664

SCATTERING COEFFICIENT

INDICATRIX OF LIGHT SCATTERING AND RATIO OF

SCATTERING COEFFICIENT TO ABSORPTION COEFFICIENT

DETERMINED FOR VENUS ATMOSPHERE

A64-1TBT6

INDICATRIX OF LIGHT SCATTERING AND RATIO OF

SCATTERING COEFFICIENT TD ABSORPTION COEFFICIENT

DETERMINED FOR VENUS ATMOSPHERE

A66-25623

SCATTERING FUNCTION

RADIATION TRANSFER IN PLANETS BY CONSIDERING THE

SCATTERING IN MODEL PLANETARY ATMOSPHERES

A63-2533T

SHIELDING

PLANETARY AERONOMY - ATOMIC SHIELDING FACTORS AND

CHANGES IN ATOMIC CHARGE DISTRIBUTION IN

INTERACTION WITH MAGNETIC FIELD

NASA-CR-6 N63-17315

SHOCK HEATING

PHOTOGRAPHIC AND PHOTOELECTRIC MEASUREMENTS OF

RADIATION EMISSION FROM A SHOCK HEATED MIXTURE OF

NITROGEN AND CARBON DIOXIDE WHICH SIMULATES VENUS

ATMOSPHERE

AIAA PAPER 63-456 A63-ZIST4

PHOTOGRAPHIC AND PHOTOELECTRIC MEASUREMENTS OF

RADIATION EMISSION FROM SHOCK HEATED MIXTURE OF

NITROGEN AND CARBON DIOXIDE WHICH SIMULATES VENUS

ATMOSPHERE

AIAA PAPER 63-456 A64-19OB9

EQUILIBRIUM RADIATIVE HEAT TRANSFER TO BLUNT ENTRY

BODIES IN HIGH ARGON ATMOSPHERES

A64-22783

SHOCK LAYER

CALCULATION OF THE ELECTRICAL PROPERTIES OF THE

MARTIAN ATMOSPHERE IN SHOCK LAYERS BEHIND SPACE

PROBES CIRCLING THE PLANET A63-13754

CHEMICAL KINETICS OF GASES IN THE SHOCK LAYER OF A

SPACE VEHICLE ENTERING AN ATMOSPHERE OF NITROGEN

AND CARBON DIOXIDEt SUCH AS THAT OF VENUS OR MARS

A63-23652

MARS ATMOSPHERE - SHOCK LAYER STUDIES -

THERMODYNAMIC CONDITIONS

R63S012 N63-17176

EQUILIBRIUM AND NONEQUILIBRIUM STAGNATION POINT

SHOCK LAYER RADIATION IN SIMULATED PLANETARY

ATMOSPHERES OF VARYING COMPOSITION

A64-26665

SHOCK NAVE

RESEARCH SUMMARY NO. 36-16 - FEB. 1 TO

APRIL It 1962

JPL-RS-36-14 N62-12820

SIMULATION

BIOCHEMICAL ACTIVITIES OF TERRESTRIAL MICRO.

ORGANISMS IN SIMULATED PLANETARY ENVIRONMENTS

N62-10156

MEASUREMENTS OF HYPERVELDCITY STAGNATION POINT

HEAT TRANSFER IN SIMULATED VENUSIAN ATMOSPHERE

NASA-CR-52201 N64-10102

POWER HANDLING CAPABILITY AND BREAKDOWN POWER

LEVEL OF TYPICAL LINEAR AND CIRCULARLY POLARIZED

ANTENNAS IN SIMULATED MARS AND VENUS ATMOSPHERES

NASA-CR-BgI11 N64-33094

SODIUM

PLANETARY AERDNOMY - ROLE OF INTERPLANETARY DEBRIS

IN PLANETARY ATMOSPHERES - SODIUM IN ATMOSPHERES

OF EARTH, VENUS AND MARS

NASA-CR-13 N63-17317

SOIL

THE THREE-DIMENSIONAL STRUCTURE OF THE PLANETARY

BOUNDARY LAYER N62-10330

SOLAR ACTIVITY

MECHANISMS FOR THE GENERATION OF PLANETARY RADIO

NOISE AND JUPITER RADIO EMISSION AT LONG

WAVELENGTH, IN RELATION TO SOLAR ACTIVITY

A63-ZS3T_

DECAMETER WAVELENGTH RADIATION FROM JUPITER

CORRELATED WITH SOLAR AND GEOPHYSICAL EVENTS

A66-25906

SOLAR ACTIVITY - INTERIOR RADIATION FIELD AND

MANIFESTATIONS IN EARTH AND PLANETARY

ATMOSPHERES

NASA-TT-F-266 N65-13197

SOLAR ACTIVITY EFFECT

DECAMETER WAVELENGTH RADIATION FROM JUPITER

CORRELATED WITH SOLAR AND GEOPHYSICAL EVENTS

A64-25904

SOLAR ATMOSPHERE

SPECTROSCOPIC ANALYSIS OF SDLARI MARSt 8 JUPITER

ATMOSPHERES

NASA-CR-59060 N64-32492

SPECTROSCOPIC STUDY OF SOLAR AND PLANETARY

ATMOSPHERES

NASA-CR-BB7TZ N64-33173

SOLAR ECLIPSE

DIRECTORS REPORT_ HIGH ALTITUDE OBSERVATORY

N62-13791

SOLAR FLUX

PLANETARY AERONOMY - SOLAR FLUX INCIDENT AT TOP OF

ATMOSPHERES OF EARTH AND NEIGHBORING PLANETS FOR

SPECTRAL REGION SO TO 3OOO-A

NASA-CR-II N63-17312

SOLAR NOISE

MEASUREMENTS OF COSMIC NOISEt SOLAR AND JOVIAN

NOISE BURSTS, ATMOSPHERIC NOISE AND WHISTLERS AND

VLF ENISSIONSt FOR THE STUDY OF PLANETARY

IONIZATION AND MAGNETIC FIELDS A63-ZS345

SOLAR PHYSICS

NASA PROGRAM PLANNING - ASTRDNOMYt SOLAR PHYSICS,

PLANETARY ATMOSPHERESt IONOSPHERES, BIOSCIENCE AND

PLANETOLOGY

NASA-TM-X-BOI3B N63-IB313

BIBLIOGRAPHY OF 1963 LITERATURE ON ATMOSPHERIC

PHYSICS, COSMOGONY, PLANETARY PHYSICS AND SOLAR

PHYSICS A64-28022

EXPERIMENTS _ RESEARCH IN ASTRONOMY, SOLAR

PHYSICS, PLANETARY AIMOSPHERESt IONOSPHERES

RADIO PHYSICS, PARTICLES [ FIELDS, AND BIOSCIENCES

NASA-TM-X-SI603 N64-192SB

SOLAR PROTON

PHYSICAL PROPERTIES OF THE MOON AND PLANETS

RM-290O-JPL N6Z-11286

SOLAR RADIATION

SPACE AND PLANETARY ENVIRONMENTS

AF SURVEYS IN GEOPHYSICS-39 N62-11460

MOLECULAR OPTICAL THICKNESS OF THE MARTIAN

ATMOSPHERE AS A FUNCTION OF ALTITUDE ABOVE THE

SURFACEr STUDYING SOLAR RADIATIVE TRANSFER IN A

RAYLEIGH SCATTERING MEDIUM A63-24921

HEAT BALANCE ON MARS SURFACE - MARS ATMOSPHERE -

SOLAR RADIATION ABSORPTION N63-1619B

PLANETARY AERONONY - COMPILATION OF ABSORPTION

SPECTRUM OF SOLAR VACUUM ULTRAVIOLET RADIATION BY

ATMOSPHERIC GASES

NASA-CR-15 N63-17313

AMMONIA BAND ANOMALY IN SPECTRUM OF PLANET

JUPITER A64-22306

RADIATION TRANSFER AND SPECTRAL ABSORPTION

PROCESSES DURING SOLAR ELECTROMAGNETIC ENERGY

INTERACTION WITH PLANETARY ATMOSPHERE
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SOLAR RADIO WAVE SUBJECT INDEX

Ab4-2299T

SOLAR RADIO NAVE
RADIO ASTRONOMY - SOLAR RADIO WAVEr UPPER
ATMOSPHERE RADIO OBSERVATIONt AND RADIO EQUIPMENT
AFCRL-63-226 N63-15217
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INVESTIGATIONS A64-28596

THERMAL SHIELDING

HEAT SHIELD DESIGN CONSIDERATIONS FOR A MARS

ENTRY VEHICLE, WITH EMPHASIS ON RADIATIVE AND

CONVECTIVE HEAT FLUXES IN THE ATMOSPHERE

A64-1079B

THERBOCHENISTRY

THERMOCHEMICAL EFFECTS OF FOREIGN PLANETARY

ATMOSPHERES UPON LAMINAR HEAT TRANSFER IN
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THERMODYNAMIC PROPERTY SUBJECT INDEX

HYPERSONIC STAGNATION REGION - GAS DYNAMICS
NASA-CR-50882 N63-19949

THERMODYNAMIC PROPERTY
MODEL ATMOSPHERES FOR THERMODYNAMIC PROPERTIES AND

SURFACE PRESSURE, TEMPERATURE, AND DENSITY STUDIES

OF PLANET MARS
SM-44552 N64-X1942

THERMODYNAMICS
MARTIAN ENTRY AERODYNAMICS 6 HEAT SHIELD DESIGN

IAS PAPER-62-163 N62-13351

THERMODYNAMIC DATA ON FORMATION OF SOLID CARBON

AND ORGANIC COMPOUNDS IN PRIMITIVE PLANETARY

ATMOSPHERES N62-17885

MARS ATMOSPHERE - SHOCK LAYER STUDIES -

THERMODYNAMIC CONDITIONS

R63SD[2 N63-IT176

THERMOSPHERE
EFFECT OF THE THERMOSPHERE, A REGION OF INCREASING

TEMPERATURE WITH ALTITUDE, ON THE ATMOSPHERIC

DENSITY OF MARS A63-23650

THIN FILM

RESEARCH SUMMARY NO. 36-14 - FEB. I TO

APRIL 1, 1962
JPL-RS-36-16 N62-12820

TRAJECTORY
RESEARCH SUMMARY NO. 36-14 - FEB. I TO

APRIL i, 1962
JPL-RS-36-14 N62-12820

THREE-DIMENSIONAL TRAJECTORY ANALYSIS FOR

ROUND-TRIP MISSIONS TO VENUS

NASA-TN-D-1319 N62-15054

THREE-DIMENSIONAL TRAJECTORY ANALYSIS FUR ROUND-

TRIP MISSIONS TO MARS

NASA-TN-D-1316 N62-16300

MARS NONSTOP ROUND-TRIP TRAJECTORY, USING EFFECTS

OF PLANETARY GRAVITY WITH PROPULSION OR WITH
AERODYNAMIC FORCES A64-14398

TRAJECTORY CONTROL
AERODYNAMIC BRAKING TRAJECTORIES FOR MARS ORBIT

ATTAINMENT, GIVING ENTRY CORRIDORS FOR LIFTING

VEHICLES
AIAA PAPER 64-478 A66-19932

PLANETARY ENTRY TRAJECTORY CONTROL OF MANNED

VEHICLES FOR EARTH AND MARS ATMOSPHERES
A64-26656

TROPOSPHERE
UPPER ATMOSPHERE OF THE PLANETS

N62-10119

TWILIGHT
TWILIGHT ZONE OF VENUS, EXAMINING CUSPS,

BRIGHTNESS, REFRACTION AT SOLAR TRANSIT,

ATMOSPHERIC CIRCULATION, UV CLOUDS AND DICHOTOMY

A64-17351

TWO-BODY PROBLEM
FLIGHT MECHANICS OF HYPERSONIC SPACE PROBE THROUGH
PLANETARY ATMOSPHERES ON BASIS OF TWO-BODY
PROBLEMS IN CELESTIAL MECHANICS

A64-26398

U
U.S.S.R.

SOVIET BLOC RESEARCH IN GEOPHYSICSe ASTRONOMY, AND
SPACE SCIENCES /NO. 48/ 1962

JPRS-16455 N63-10526

OBSERVATIONS OF MARS IN THE USSR DURING THE GREAT
OPPOSITION OF 1956
NASA-TT-F-93 N63-11212

ULTRAVIOLET RADIATION
PLANETARY AERONOMY - ABSORPTION AND

PHOTOIONIZATION COEFFICIENTS OF PROPYLENE AND

BUTENE-1 IN VACUUM ULTRAVIOLET

GCA-TR-62-4-N N62-12688

INSTRUMENTATION FOR PLANETARY ATMOSPHERE STUDIES -

A MICROWAVE HYDROGEN LAMP FOR VACUUM ULTRAVIOLET

PHOTOCHEMISTRY

GCA-TR-61-13-N N62-15915

PLANETARY ATMOSPHERE STUDIES VIII - VACUUM

SPECTROSCOPY IN THE ULTRAVIOLET FOR PHOTOCHEMISTRY

GCA-TR-61-20-N N62-16000

ELECTRON TEMPERATURE IN IONOSPHERE FROM SOLAR

ULTRAVIOLET RADIATION

NASA-CR-12 N63-17311

PLANETARY AERONOMY - ABSOLUTE INTENSITY OF VACUUM
ULTRAVIOLET RADIATION MEASURED BY PHOTOIONIZATION

TECHNIQUE

NASA-CR-T N63-17316

CONTINUOUS COLD HELIUM PLASMA AND IONIZING
ULTRAVIOLET RADIATION SOURCE A64-2454T

ULTRAVIOLET REFLECTION
ULTRAVIOLET REFLECTIVITY OF THE CENTER OF THE MARS
DISK AT OPPOSITION DETERMINED BY CONTINUOUS

SPECTROPHOTDMETRY A63-25361

ULTRAVIOLET SPECTROPHOTOMETRY
ULTRAVIOLET REFLECTIVITY OF THE CENTER OF THE MARS

DISK AT OPPOSITION DETERMINED BY CONTINUOUS
SPECTROPHOTOMETRY A63-25361

ULTRAVIOLET SPECTROSCOPY
VACUUM ULTRAVIOLET SPECTROSCOPY IN PLANETARY

ATMOSPHERE STUDIES
GCA-TR-61-15-N N62-15916

ULTRAVIOLET SPECTROSCOPIC INVESTIGATION OF DAYGLOW

AND AURORA IN PLANETARY ATMOSPHERES
A63-23649

PLANETARY AERONOMY - ULTRAVIOLET ABSORPTION OF
SULFUR DIOXIDE - DISSOCIATION ENERGIES OF SULFUR
DIOXIDE AND SULFUR OXIDE
NASA-CR-lO N63-17320

ULTRAVIOLET SPECTROSCOPY OF PLANETARY ATMOSPHERES
NASA-CR-52461 N64-10461

ULTRAVIOLET SPECTRUM
ULTRAVIOLET SPECTRA OF PLANETARY ATMOSPHERES AND

THE NEAR INFRARED CARBON DIOXIDE BANDS OF VENUS
N62-11301

ULTRAVIOLET SPECTRA OF PLANETARY ATMOSPHERES AND

THE NEAR INFRARED CARBON DIOXIDE BANDS OF VENUS
N62-11446

FLUORESCENT SCATTERING IN PLANETARY ATMOSPHERES -

ULTRAVIOLET SPECTRUM N63-13179

OPTICAL THICKNESS, SCATTERING AND AEROSOL PARTICLE
CONCENTRATION OF MARS ATMOSPHERE IN UV SPECTRUM

A65-10241

OPTICAL PROPERTIES OF MARS ATMOSPHERE IN
ULTRAVIOLET SPECTRUM REGION

NASA-TT-F-B994 N65-11665

UNMANNED SPACECRAFT
UNMANNED SPACECRAFT CONFIGURATION FOR MARS AND
VENUS ATMOSPHERE ENTRY USING PARAMETRIC TRAJECTORY

ANALYSIS A64-26652

UPPER ATMOSPHERE
ATMOSPHERIC SCIENCES, 1961-19TI
NAS-NRC/PUB-966 N62-15346

UPPER ATMOSPHERE OF THE PLANETS
N63-13168

RADIO ASTRONOMY - SOLAR RADIO WAVEr UPPER

ATMOSPHERE RADIO OBSERVATION, AND RADIO EQUIPMENT

AFCRL-63-224 N63-15217

INVESTIGATIONS OF INTERPLANETARY SPACE AND UPPER
LAYERS OF THE ATMOSPHERE, WITH ATTENTION TO

EQUIPMENT AND PROCEDURES A64-1227T
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SUBJECT INDEX VENUS ATMOSPHERE

TEHPERATURE DISTRIBUTION IN UPPER ATMOSPHERE OF

VENUS

NASA-TM-X-51525 N64-17795

UREY EQUILIBRIUM

TEMPERATURE DEPENDENCE OF CARBON DIOXIDE

EQUILIBRIUM PRESSURE IN UREY EQUILIBRIUM APPLIED

TO VENUS ATMOSPHERE A66-12686

V
VACUUM

PLANETARY AERONOMY - ABSORPTION AND

PHOTOIONIZATION COEFFICIENTS OF PRDPYLENE AND

BUTENE-1 IN VACUUM ULTRAVIOLET

GCA-TR-62-k-N N62-1268B

INSTRUMENTATION FOR PLANETARY ATMOSPHERE STUDIES -

A MICROWAVE HYDROGEN LAMP FOR VACUUM ULTRAVIOLET

PHOTOCHEMISTRY

GCA-TR-61-13-N NAZ-15915

VACUUM SPECTROSCOPY

VACUUM ULTRAVIOLET SPECTROSCOPY IN PLANETARY

ATMOSPHERE STUDIES

GCA-TR-61-15-N N62-15916

PLANETARY ATMOSPHERE STUDIES VIII - VACUUM

SPECTROSCOPY IN THE ULTRAVIOLET FOR PHOTOCHEMISTRY

GCA-TR-61-20-N N62-16000

VACUUM ULTRAVIOLET

PLANETARY AERONONY - COMPILATION OF ABSORPTION

SPECTRUM OF SOLAR VACUUM ULTRAVIOLET RADIATION BY

ATMOSPHERIC GASES

NASA-CR-15 N63-17313

PLANETARY AERONOMY - ABSOLUTE INTENSITY OF VACUUM

ULTRAVIOLET RADIATION MEASURED BY PHOTOIDNIZATION

TECHNIQUE

NASA-CR-T N63-1T316

EXPERIMENTAL AND THEORETICAL STUDIES OF PLANETARY

AERONOMY AND ATMOSPHERES IN VACUUM ULTRAVIDLET

NASA-CR-50201 N63-17319

VAN ALLEN BELT

ASYMMETRY OF JUPITER VAN ALLEN BELT DETERMINED

FROM POLARIZATION OF EMITTED SYNCHROTRDN RADIATION

A&4-24800

VEGETATION

THE THREE-DIMENSIONAL STRUCTURE OF THE PLANETARY

BOUNDARY LAYER N62-10330

VELOCITY

THREE-DIMENSIONAL TRAJECTORY ANALYSIS FOR ROUND-

TRIP MISSIONS TO MARS

NASA-TN-D-1316 N62-16300

VENUS

ONR STRATO-LAB ASTRONOMICAL OBSERVATIONS

N62-10661

THE MARINER VENUS MICROWAVE RADIOMETER EXPERIMENT

JPL-TR-32-156 N6Z-1D6T5

MANNED ENTRY MISSIONS TO MARS AND VENUS

ARS PAPER-21SB-61 N62-13693

PHYSICAL CONDITIONS OF THE MOON [ PLANETS - VENUS

RM-3196-JPL N6Z-13515

PHYSICAL PROPERTIES OF THE MOON _ PLANETS

RM-ZB1T-JPL N62-13633

ENERGY BUDGET AND ATMOSPHERIC CIRCULATION ON A

SYNCHRONOUSLY ROTATING PLANET

RM-3263-JPL N62-1_059

RADIATIVE ENERGY TRANSFER ON ENTRY INTO MARS AND

VENUS

ARF-1200-1 N62-15035

RADIATIVE ENERGY TRANSFER ON ENTRY INTO MARS AND

VENUS

ARF-1200-2 N62-15036

THREE-DIMENSIONAL TRAJECTORY ANALYSIS FOR

ROUND-TRIP MISSIONS TO VENUS

NASA-TN-D-1319 N62-15056

MOLECULAR OPTICAL THICKNESS DF THE ATMOSPHERES OF

MARS AND VENUS

R6ZSDT1

INFRARED SPECTRUM OF VENUS

MODELS OF VENUS AND MARS IONOSPHERES

N62-15143

N62-15229

N62-15231

ORBITAL AND PHYSICAL PROPERTIES OF VENUS

SM-61506 N62-16253

SCIENTIFIC EXPERIMENTS CARRIED ON MARINER R-I AND

R-2 SPACECRAFT MISSION TO VENUS

JPL-TR-32-315 N62-I63TO

SPECTRUM OF LIGHTNING IN THE VENUS ATMOSPHERE.

PROBLEMS OF SELENODETIC PHOTOGRAMMETRY. DRAWINGS

OF LUNAR LIMB AREAS. TOPDCENTRIC LIBRATIONS.

N62-16618

FLIGHT ENVIRONMENT DESIGN PARAMETER FOR MARS AND

VENUS

ASD-TDR-62-805 N62-18034

CALCULATION OF CARBON DIOXIDE ABSORPTION FOR PATH

LENGTHS APPLICABLE TO THE ATMOSPHERE OF VENUS

A63-1_521

CRITICAL REVIEW OF SOME PARTLY CONTROVERSIAL

GENERAL PROPERTIES OF THE SURFACE AND ATMOSPHERE

DF MARS AND VENUS A63-17235

STUDY OF THE NEAR INFRARED SPECTRUM OF VENUSI

USING A SPECTROMETER WITH DIFFRACTION GRATING

A63-LBgO2

MICROWAVE OBSERVATIONS OF VENUS UTILIZING TWO-

CHANNEL RADID TELESCOPE MOUNTED ON MARINER II

SPACECRAFT N63-138_5

PHOTOMETRY OF INFRARED SPECTRA OF VENUS _ CARBON

DIOXIDE CONTENT OF ATMOSPHERE N63-14010

PHYSICS OF PLANETS - INTERNAL STRUCTURE! SURFACES,

AND ATMOSPHERES - MERCURY_ VENUSt MARS, JUPITER,

AND SATURN

AFCRL-63-457 N63-I62BO

TERRAIN AND ENVIRONMENT OF VENUS

R62SD153 N63-16353

OBSERVATION OF VENUS RADIATION AT 4.3-MM

WAVELENGTH N63-17168

PLANET VENUS - ATMOSPHERE, ROTATION INCLINATION,

SURFACEr INTERNAL STRUCTURE_ MAGNETIC FIELD FROM

MARINER R 2 SPACE PRDBE

NASA-CR-SO8T3 N63-19961

SPACE BIOLOGY AND MEDICINE - EXTRATERRESTRIAL LIFE

ON MARS AND VENUS N63-2156T

AIRBORNE INFRARED RADIOMETER TO DETECT WATER VAPOR

ON VENUS

SM-6297T N63-ZZ939

EXTENSION OF DIFFERENTIAL REFRACTION IN ISOTHERMAL

PLANETARY ATMOSPHERE TO AN ATMOSPHERE WITH LINEAR

THERMAL GRADIENT OF SCALE HEIGHT

A64-16464

MARS-I SPACECRAFT FOR OUTER ATMOSPHERE STUDY 6

RADIO LOCATION OF MARS, VENUSI [ MERCURY

N66-12890

METEOROLOGY DE VENUS, MARS, AND JUPITER

NASA-CR-S884B N64-33165

METEOROLOGY OF VENUS, MARS, AND JUPITER

NASA-CR-59695 N65-12728

VENUS ATMOSPHERE

ATMOSPHERES OF MARS AND VENUS

NAS-NRC-944 N62-1O_Z1
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VENUSATMOSPHERE CONT

ULTRAVIOLET SPECTRA OF PLANETARY ATMOSPHERES AND

THE NEAR INFRARED CARBON DIOXIDE BANDS OF VENUS

N62-I130I

THE ATMOSPHERES OF VENUS AND MARS, AN ANNOTATED

BIBLIOGRAPHY

R6ISDI75 N62-11353

AEOLOSPHERE AND ATMOSPHERE OF VENUS

N62-I13?5

ATMOSPHERE AND SURFACE PROPERTIES OF MARS AND

VENUS N62-IITO9

THE AEOLOSPHERE AND ATMOSPHERE OF VENUS

N62-11766

RESEARCH SUMMARY NO. 36-14 - FEB. I TO

APRIL I, I962

JPL-RS-36-16 N62-12820

RECENT FINDINGS ON MARS AND VENUS ATMOSPHERES

N6Z-IT3B2

CARBON DIOXIDE ABSORPTION - PATH LENGTHS FOR

VENUS ATMOSPHERE

U-1864 N62-17446

DESCRIPTION OF UNSUCCESSFUL SPECTROSCOPIC SEARCH

FOR WATER VAPOR AND OTHER GASES

IN VENUS ATMOSPHERE A63-10220

IOWA RADIATION EXPERIMENT IN MARINER II - TO

SEARCH FOR CHARGED PARTICLES MAGNETICALLY TRAPPED

IN THE VICINITY OF THE PLANET VENUS

A63-10587

MICROWAVE AND INFRARED RADIATION DETECTORS ON

MARINER IT SPACE PROBE TO EXAMINE VENUS CLOUDS

AND SURFACE CONDITIONS A63-10TS6

PROPERTIES OF THE ATMOSPHERES OF MARS, VENUSt AND

JUPITER IN THE LIGHT OF THE MOST RECENT

OBSERVATIONS A63-11897

DISCUSSION OF VENUS SURFACE AND ATMOSPHERE USING

RADAR REFLECTION, MICROWAVE EMISSIONS AND MARINER

R-2 DATA A63-13109

PRESENTATION OF DATA ON THE ATMOSPHERE OF VENUS

OBTAINED BY OPTICAL METHODS A63-I3792

THREE MODELS FOR THE ATMOSPHERE OF VENUS, AND

CRITICAL SPACE PROBE EXPERIMENTS TO DISTINGUISH

THE MODELS A63-14378

CALCULATION OF THE VERTICAL DISTRIBUTION DF

NEUTRAL CARBON DIOXIDE, CARBON MONOXIDE, OXYGEN

AND OZONE GASES ON VENUS A63-14865

INVESTIGATIONS DF THE ATMOSPHERE OF THE PLANET

VENUS BY OPTICAL METHODS A63-18937

ATMOSPHERIC WATER VAPOR CONTENT ABOVE VENUSIAN

HIGH CLOUD lAYER, OBSERVED FROM SPECTROPHOTOMETRIC

STUDIES A63-19698

PLANETARY ATMOSPHERES, CONCENTRATING ON THE

PROBLEM DF THE THERMAL STRUCTURE OF VENUS

A63-19958

PHOTOMETRIC OBSERVATION OF STARS OCCULTED BY THE

PLANETS DURING CLOSE PASSAGE OF A SATELLITE TO

GAIN INFORMATION ON THE ATMOSPHERE OF VENUS AND

MARS A63-20010

MODELS OF IONOSPHERES OF VENUS AND MARS, BASED ON

ANALYSIS OF PHOTOCHEMICAL REACTIONS OCCURRING IN

THE EARTHS ATMOSPHERE A63-20011

OPTICAL THICKNESS OF THE VENUS ATMOSPHERE AND

SURFACE TEMPERATURE, AND THE TROPOPAUSE HEIGHT OF

MARS DEDUCED FROM AN APPROXIMATE THEORY OF

RADIATIVE TRANSFER A63-20012

THERMAL RADIATION MEASUREMENTS OF THE HOT GAS CAP

OF POLYETHYLENE MODELS FLYING THROUGH MIXTURES OF

CARBON DIOXIDE AND NITROGEN THAT SIMULATE MARS AND

VENUS ATMOSPHERES
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SUBJECT INDEX

AIAA PAPER 63-455 A63-20649

PHOTOGRAPHIC AND PHOTOELECTRIC MEASUREMENTS OF

RADIATION EMISSION FROM A SHOCK HEATED MIXTURE OF

NITROGEN AND CARBON DIOXIDE WHICH SIMULATES VENUS

ATMOSPHERE

AIAA PAPER 63-456 A63-21576

HEAT TRANSFER PROBLEMS WITH A BALLISTIC VEHICLE

ENTERING INTO THE ATMOSPHERES OF NEAR PLANETS AT

HYPERVELOCITY ENTRY CONDITIONS

AIAA PAPER L3-450 A63-24269

COMPOSITION OF THE ATMOSPHERIC HAZES OF EARTH,

MERCURY, VENUS AND MARS A63-25348

OXYGEN IN VENUS ATMOSPHERE INVESTIGATED, NOTING

IMPORTANCE OF SPECTRAL WIDTH OF SLIT OF

SPECTROGRAPH, CONDITIONS OF PHOTOGRAPHY AND VALUE

OF DOPPLER SHIFT IN SEPARATING OXYGEN BAND IN THE

VENUS SPECTRA A63-25352

WATER VAPOR IN VENUS ATMOSPHERE CONFIRMED BY THE

POLARIZATION IMAGE OF VENUS CLOUD LAYER

A63-25353

ATMOSPHERIC CIRCULATION AND CLOUD CONDITIONS ON

VENUS, EXAMINING SURFACE PRESSURES AND PHASE

EFFECTS ON HEATING AND COOLING A63-25354

RADIATIVE ENERGY TRANSFER ON ENTRY INTO MARS AND

VENUS ATMOSPHERE

ARF-I200-3 N63-I0142

SPECTROSCOPIC TEMPERATURE AND PRESSURE MEASUREMENT

IN THE VENUS ATMOSPHERE

JPL-TR-32-251 N63-I0245

ENTRY OF SPACE VEHICLES INTO PLANETARY ATMOSPHERES

RAD-TM-62-20, PT. I N63-10746

MOLECULAR SPECTROSCOPY OF PLANETARY ATMOSPHERES -

VENUS AND MARS N63-I2577

VENUS ATMOSPHERE MODEL FOR PLANETARY ENTRY STUDIES

JPL-TR-32-379 N63-13448

METEOROLOGY OF MARS AND VENUS - THERMAL STRUCTURE

AND CIRCULATION OF ATMOSPHERE

GCA-TR-63-6-N N63-13843

METEOROLOGY OF MARS AND VENUS - EFFECT OF CLOUD

COVER ON RADIATION BALANCE OF MODEL ATMOSPHERES

N63-I4678

CHARACTERISTICS OF MARS AND VENUS ATMOSPHERE

FROM GAS DYNAMICS OF SPACE PROBE VEHICLE

NASA-TN-D-ITTO N63-16B06

STRUCTURE OF LOWER ATMOSPHERE OF VENUS

N63-15506

VENUS ATMOSPHERE PHYSICAt PROPERTIES - PRESSURE,

TEMPERATURE, AND DENSITY

PIR-7250-26A N63-15800

RADIATION BRIGHTNESS TEMPERATURE OF VENUS

ATMOSPHERE

NRL-5937 N63-16277

SEARCH FOR WATER VAPOR AND TRACE ELEMENT IN VENUS

ATMOSPHERE

JPL-TR-32-256 N63-16441

PHOTOCHEMISTRY OF VENUS ATMOSPHERE - ABSORPTION

SPECTROSCOPY AND IRRADIATION STUDIES OF MODEL

ATMOSPHERIC GASES

NASA-TN-D-1984 N63-17208

PLANETARY AERONOMY - ATMOSPHERIC AIRGLOW OF DARK

SIDE OF VENUS

NASA-CR-14 N63-17314

PLANETARY AERONOMY - ROLE OF INTERPLANETARY DEBRIS

IN PLANETARY ATMOSPHERES - SODIUM IN ATMOSPHERES

OF EARTH, VENUS AND MARS

NASA-CR-13 N63-17317

FLIGHT CONDITIONS IN ATMOSPHERE OF MARS AND
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SUBJECT INDEX VENUS ATMOSPHERE CDNT

VENUS - ATMOSPHERE MODEL

RM-3388-PR N63-18386

ENVIRONMENT OF PLANETS IN SOLAR SYSTEM - EARTH_

MARS AND VENUS

P--2660 N63-19338

THERMAL RADIATION FR{_q HOT GASES - SIMULATED

ATMOSPHERES OF MARS AND VENUS

AIAA PAPER-63-455 N63-20136

SPACE CAPSULES FOR DATA COLLECTION 8 TRANSMISSION

OF CHARACTERISTICS OF MARS [ VENUS ATMOSPHERES

NASA-CR-50956 N63-20816

ELECTRICAL CHARACTERISTICS OF ATMOSPHERE AND

SURFACE OF VENUS FROM RADAR OBSERVATION

JPL-TR-32-623 N63-21680

DIFFERENCES IN COMPOSITION AND ORIGIN OF

ATMOSPHERES OF VENUS AND EARTH ALONG WITH A

COSMOGONIC HYPOTHESIS OF ROTATIONAL INSTABILITY

A64-I256T

TEMPERATURE DEPENDENCE OF CARBON DIOXIDE

EQUILIBRIUM PRESSURE IN UREY EQUILIBRIUM APPLIED

TO VENUS ATMOSPHERE A64-12686

GREENHOUSE MODEL OF VENUS ATMOSPHERE AS

EXPLANATION OF ITS HIGH SURFACE TEMPERATURE

AIAA PAPER 64-68 A66-12924

MAGNITUDE OF GREENHOUSE EFFECT COMPUTED AS

FUNCTION OF INFRARED OPACITY OF VENUS ATMOSPHERE

MODEL AND AMOUNT OF CLOUD COVER

A66-13Bll

THERMAL RADIATION MEASUREMENTS OF HOT GAS CAP OF

POLYETHYLENE MODELSt FLYING THROUGH HIXTURES OF

CARBON DIOXIDE AND NITROGEN THAT SIMULATE MARS AND

VENUS ATMOSPHERES

AIAA PAPER 63-655 A64-15163

STRONG MICROWAVE EMISSION FROM VENUS DOES NOT

CERTIFY WHETHER VENUS ATMOSPHERE IS OXIDIZING OR

REDUCING A64-15573

PRESSURE-TEMPERATURE EQUILIBRIUM CONDITIONS FOR

DECARBONATION REACTIONSt WHICH MAY CONTROL CARBON

DIOXIDE PRESSURE OF VENUS ATMOSPHERE

A66-15584

GREENHOUSE AND IONOSPHERIC MODELS FOR STRUCTURE OF

VENUS ATMOSPHERE REEVALUATED ON BASIS OF RECENT

RADIO ASTRONOMICAL INVESTIGATIONS

A64-16862

TWILIGHT ZONE OF VENUS, EXAMINING CUSPS,

BRIGHTNESS, REFRACTION AT SOLAR TRANSIT,

ATMOSPHERIC CIRCULATION, UV CLOUDS AND DICHOTOMY

A66-17351

INDICATRIX OF LIGHT SCATTERING AND RATIO OF

SCATTERING COEFFICIENT TO ABSORPTION COEFFICIENT

DETERMINED FDR VENUS ATMOSPHERE

A64-IT876

WATER VAPOR ABOVE REFLECTIVE CLOUD LAYER ON PLANET

VENUS DETERMINED FROM BALLOON MEASUREMENTS

A66-18733

PHOTOGRAPHIC AND PHOTOELECTRIC MEASUREMENTS OF

RADIATION EMISSION FROM SHOCK HEATED MIXTURE OF

NITROGEN AND CARBON DIOXIDE WHICH SIMULATES VENUS

ATMOSPHERE

AIAA PAPER 63-654 A66-19089

HYDROGEN COMPOUNDS STABILITY ON VENUS INCLUDING

METHANE, HIGHER POLYMERS OF PARAFFIN SERIES AND

VARIOUS HYDROCARBON SERIES A64-23030

SATELLITE AND EARTH-BASED OBSERVATIONS OF MARS AND

VENUS ATMOSPHERES, WITH EMPHASIS ON MARINER

PROGRAM A6_-24BO9

MARS, VENUS AND JUPITER ATMOSPHERES COVERING DATA

ON SURFACE PRESSURES, TEMPERATURES AND COMPOSITION

A6_-Z4962

EXISTENCE OF WATER VAPOR IN VENUS ATMOSPHERE

INDICATED FROM RADIO OBSERVATION OF ILLUMINATED

SIDE OF VENUS A64-Z6961

VENUS MODEL WITH HOLE OR SEMITRANSPARENT IONIZED

LAYER PROVIDING RADIO EMISSION SPECTRUM FOR DATA

ON PLANETARY SURFACE A66-24962

CARBON MONOXIDE ABSORPTION BAND IN INFRARED

SPECTRUM OF VENUS ATMOSPHERE MODEL IN CARBON

DIOXIDE PHOTODISSDCIATION REGION

A66-26964

VENUS RADIO OBSERVATIONS COMPARED WITH PREDICTED

RADIO SPECTRA FOR THREE ATMOSPHERE MODELS

A64-25266

INDICATRIX OF LIGHT SCATTERING AND RATIO OF

SCATTERING COEFFICIENT TO ABSORPTION COEFFICIENT

DETERMINED FOR VENUS ATMOSPHERE

A66-25623

INFRARED SPECTROSCOPY OF VENUS USED TO ESTIMATE

CARBON DIOXIDE ABUNDANCE BY MEASUREMENT OF

ABSORPTION BANDS A66--27655

SCATTERING AND ABSORPTION PROPERTIES OF WATER

VAPOR CLOUDS MAY ACCDUNT FOR VENUS MICROWAVE

BRIGHTNESS DETERMINATIONS A64-2BO15

UPPER VENUS ATMOSPHERE INVESTIGATED FOR PRESENCE

OF OXYGEN A64-28661

CLOUD LAYER_ INFRARED RADIATION AND GREENHOUSE
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PLANETARY AERONOMY - ROLE OF INTERPLANETARY DEBRIS

IN PLANETARY ATMOSPHERES - SODIUM IN ATMOSPHERES

OF EARTHy VENUS AND MARS

NASA-CR-13 N63-IT31T

EXPERIMENTAL AND THEORETICAL STUDIES OF PLANETARY

AERONUMY AND ATMOSPHERES IN VACUUM ULTRAVIOLET

NASA-CR-5020I N63-17319

PLANETARY AERONOMY - ULTRAVIOLET ABSORPTION OF

SULFUR DIOXIDE - DISSOCIATION ENERGIES OF SULFUR

DIOXIDE AND SULFUR OXIDE

NASA-CR-10 N63-1732D

AERONOMY - STUDIES IN PLANETARY ATMOSPHERE

NASA-CR-53559 N66-18306

NAR_'IALLw L. Co

HISTORY OF OXYGENIC CONCENTRATION IN EARTH

ATMOSPHERE CONSIDERED UNDER HEADING OF

PALEOATMOSPHERES INVOLVING QUANTITATIVE STUDY OF

PLANETARY ATMOSPHERE HISTORY

FS PAPER 3429 A64-19195

MARTIN! Jo A.

POWER HANDLING CAPABILITY AND BREAKDOWN POWER

LEVEL OF TYPICAL LINEAR AND CIRCULARLY POLARIZED

ANTENNAS IN SIMULATED MARS AND VENUS ATMOSPHERES

NASA-CR-59111 N66-33094

MARTYNOV, O. IA.

WATER VAPOR IN VENUS ATMOSPHERE CONFIRMED BY THE

POLARIZATION IMAGE _F VENUS CLOUD LAYER

A63-25353

MATSUI, M.

MARS OBSERVATIONS DURING 1958 OPPOSITION

N62-LST39

MAYER, C° H.

RADIO EMISSIONS FROM THE MOON, MERCURY, VENUSe

SATURN, AND JUPITER ARE BRIEFLY DISCUSSED

A63-19976

NC CULLOCHt P. N°

COMPARISON OF OBSERVATIONS OF JUPITER AT 4.8 AND

19 MC IN 1961 AND 1962 TO TEST THE THEORY THAT

DECAMETRIC WAVELENGTH RADIATION FROM JUPITER

RESULTS FROM CYCLOTRON EMISSION

A63-1726T

CYCLOTRON THEORY OF THE OECAMETRIC RADIATIONS FROM

JUPITER ACCOUNTS FOR VARIATION OF NUMBER OF

RADIATION BURSTS WITH PLANETARY ROTATION, THEIR

POLARIZATION AND THEIR SPECTRA A63-25202

MC DONALD, J. E.

CRITERION GOVERNING NODE DF CLOUD FORMATION IN

ASCENDING OR DESCENDING CURRENTS IN PLANETARY

ATMOSPHERES A66-15366

NC ELROYw M. B.

ELECTRON TEMPERATURE IN IONOSPHERE FROM SOLAR

ULTRAVIOLET RADIATION

NASA-CR-12 N63-17311

MC MULLEN, J° C.

RETARDATION SYSTEM FOR CAPSULE ENTERING MARTIAN

ATMOSPHERE A63-23666

UNMANNED SPACECRAFT CONFIGURATION FOR MARS AND

VENUS ATMOSPHERE ENTRY USING PARAMETRIC TRAJECTORY

ANALYSIS A64-26652

MEINEL, A. B.

SPECTRUM OF LIGHTNING IN THE VENUS ATMOSPHERE.

PROBLEMS OF SELENODETIC PHOTOGRAMHETRY° DRAWINGS

OF LUNAR LIMB AREAS. TOPOCENTRIC LIBRATIONS.
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MENARD, N. A°

EQUILIBRIUM AND NONEQUILIBRIUM STAGNATION POINT

SHOCK LAYER RADIATION IN SIMULATED PLANETARY

ATMOSPHERES OF VARYING COMPOSITION

A64-26665

MENDEZj J. C.

ENTRY AND AERO-BRAKING MANEUVER FOR REDUCING MARS

MISSION ENERGY REQUIREMENT

AIAA PAPER 66-14 A64-12916

MENZEL, 0. H.

MARTIAN ATMOSPHERE EXAMINED THROUGH ITS REDNESS,

ITS ALBEDD AND ITS SURFACE MARKINGS, NOTING ALSO

THE COMPOSITION OF ITS TWO LAYERS OF PARTICULATE

MATTER A63-Z5362

MARS ATMOSPHERE

NASA-CR-50016 N63-17152

METZt C. B.

EMERGENT ORGANIC CHEMISTRY UNDER VARIOUS PLANETARY

CONDITIONS - ABIOGENESISt PLANETARY ATMOSPHERES,

PLANTS, CHROMOSOMESt £ FERTILIZATION PHYSIOLOGY

NASA-CR-S6526 Nb4-2278T

ORGANISMS UNDER TERRESTRIAL AND EXTRATERRESTRIAL

ENVIRONMENTS

NASA-CR-S652T N64-22788

MIDDLEHURST, B°

SPECTRUM OF LIGHTNING IN THE VENUS ATMOSPHERE.

PROBLEMS OF SELENODETIC PHOTOGRAMMETRY. DRAWINGS
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MIKHAYLOV, M° G.

ATMOSPHERE AND GEOLOGY OF MARS
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MILFORD, N°

PARTICLES AND RADIATION IN MARS ATMOSPHERE
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MILLER, J. E°

BREAKING WAVES, AEROSOLS, AND OZDNES IN EARTH AND

OTHER PLANETARY ATMOSPHERES

NASA-CR-56136 N66-20726

MILLER, S. L.

POSSIBILITY OF LIFE ON MARS - BIOCHEMISTRY
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MININ, I. N.

ATMOSPHERIC LIGHT SCATTERING EFFECTS ON PLANET
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ATMOSPHERIC LIGHT SCATTERING ON PLANET RADIATION

NEAR TERMINATOR A66-10692
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INTO ACCOUNT CURVATURE OF ATMOSPHERIC STRATA AND
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LIGHT SCATTERING IN PLANETARY ATMOSPHERE

NASA-TT-F-8814 N64-23126
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ATMOSPHERES OF MARS AND VENUS
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ENERGY BUDGET AND ATMOSPHERIC CIRCULATION ON A

SYNCHRONOUSLY ROTATING PLANET
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PHYSICAL PROPERTIES OF MOON g PLANETS - PLANETARY

ATMOSPHERES, RADIOMETRY, REENTRY AND ORBIT

CALCULATIONS

NASA-CR-50576 N63-18334

MIYAMOTOt S.
CIRCULATION OF MARTIAN ATMOSPHERE DETERMINED FROM

CLOUD OBSERVATIONS DURING 1963 OPPOSITION
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THE GREAT YELLOW CLOUD AND THE ATMOSPHERE OF MARS

DURING THE 1956 OPPOSITION N62-15738

MARS OBSERVATIONS DURING 1958 OPPOSITION
N62-15739

GENERAL CIRCULATION OF THE MARTIAN ATMOSPHERE
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METEOROLOGICAL OBSERVATIONS OF MARS DURING THE
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METEOROLOGICAL OBSERVATIONS OF MARTIAN ATMOSPHERE
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NLODNOSKY, R. F.
MEASUREMENTS OF COSMIC NOISE, SOLAR AND JOVIAN

NOISE BURSTS, ATMOSPHERIC NOISE AND WHISTLERS AND

VLF EMISSIONS, FOR THE STUDY OF PLANETARY
IONIZATION AND MAGNETIC FIELDS A63-25345

MOFFETT, R. J.
ELECTRON TEMPERATURE IN IONOSPHERE FROM SOLAR

ULTRAVIOLET RADIATION

NASA-CR-12 N63-17311

NOHR, D.
PHYSICAL CONDITIONS OF THE MOON _ PLANETS - VENUS
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NOROZt V. I.
STUDY OF THE NEAR INFRARED SPECTRUM OF VENUS,

USING A SPECTROMETER WITH DIFFRACTION GRATING
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CARBON MONOXIDE ABSORPTION BAND IN INFRARED

SPECTRUM OF VENUS ATMOSPHERE MODEL IN CARBON

DIOXIDE PHOTODISSOCIATION REGION
A64-24966

INFRARED SPECTROSCOPY OF VENUS USED TO ESTIMATE
CARBON DIOXIDE ABUNDANCE BY MEASUREMENT OF
ABSORPTION BANDS A64-27455

CLOUD LAYER, INFRARED RADIATION AND GREENHOUSE

EFFECT IN VENUS ATMOSPHERE INVESTIGATED BY

INFRARED SPECTROSCOPY TECHNIQUES
A64-28442

INFRARED SPECTRUM OF VENUS N62-15229

MOROZHENKOt A. V.
POLARIZATION CHARACTERISTICS OF MARS OBTAINED

DURING 1963 OPPOSITION, SHOWING RELATION TO PHASE
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NUELLER, R. F.
HYDROGEN COMPOUNDS STABILITY ON VENUS INCLUDING

METHANE, HIGHER POLYMERS OF PARAFFIN SERIES AND
VARIOUS HYDROCARBON SERIES A64-23030

VENUSIAN ATMOSPHERIC AND LITHOSPHERIC INTERACTION
AND ZONAL MODEL ACCOUNTING FOR SOME CHEMICAL

STABILITIES A65-I3155

MUENCHw G.
CARBON-DIOXIDE AND HYDROGEN CONTENT IN MARTIAN

ATMOSPHERE, DETECTED FROM A HIGH DISPERSION

SPECTROGRAM A64-15535

MUHLEMANt O. O.
ELECTRICAL CHARACTERISTICS OF ATMOSPHERE AND

SURFACE OF VENUS FROM RADAR OBSERVATION
JPL-TR-32-423 N63-21480

MULLEN, J. P.
RADIO ASTRONOMY - SOLAR RADIO WAVE, UPPER

ATMOSPHERE RADIO OBSERVATION, AND RADIO EQUIPMENT

AFCRL-63-Z24 N63-15217

MULLIKINw T. W.

PHYSICAL PROPERTIES OF MOON & PLANETS - PLANETARY

ATMOSPHERES, RADIOMETRY, REENTRY AND ORBIT

CALCULATIONS
NASA-CR-505?6 N63-18334

MUNCH, G.
SPECTRAL ENERGY DISTRIBUTIONS OF THE MAJOR PLANETS

BASED ON COLOR PHOTOMETRY MEASUREMENTS, INCLUOING

SCANNING AND DATA REDUCTION PROCEDURES
A63-25339

ANALYSIS OF HIGH RESOLUTION SPECTROGRAM -

COMPOSITION OF MARS ATMOSPHERE

NASA-CR-53573 N64-18454

MUSMAN, S.
RAYLEIGH SCATTERING IN MARTIAN ATMOSPHERE

CONTRIBUTES TO LIGHT REFLECTION IN ULTRAVIOLET

RATHER THAN VISUAL LIGHT A64-25500
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NAKAIt Y.

METEOROLOGICAL OBSERVATIONS OF MARS DURING THE

1960-61 OPPOSITION N62-15745

NAPOLIN, A. L.

ENTRY AND AERO-BRAKING MANEUVER FOR REDUCING MARS

MISSION ENERGY REQUIREMENT

AIAA PAPER 64-14 A64-12916

NARDONEt M. C.

RADIANT EMISSION FROM THE GAS CAP SURROUNDING A

REENTRY VEHICLE IN A PLANETARY ATMOSPHERE
A63-23656

NARIN, F.

MISSION REQUIREMENTS FOR SPACE EXPLORATION OF

JUPITER

NASA-CR-53987 N64-20643

NELSON, D. A.
PITCH DAMPING AT LARGE ANGLES OF OSCILLATION FOR
PROPOSED MARS ATMOSPHERE-ENTRY VEHICLES - WIND

TUNNEL TEST METHODS

IAS-PAPER-63-79 N63-12899

ATMOSPHERIC ENTRY INTO MARS - EFFECT OF VEHICLE

SHAPE ON REQUIREMENTS FOR MEASURING PITCH DAMPING

AND HIGH AMPLITUDE OSCILLATION

NASA-CR-51421 N63-22157

NEUGEBAUER, G.
MARINER II INFRARED RADIOMETER EXPERIMENT TO

DETERMINE RADIATION TEMPERATURE OVER SMALL REGIONS

OF VENUS A64-I0026

ATMOSPHERES OF MARS AND VENUS

NAS-NRC-944 N62-I0421

NEWBURNt R. I.

ATMOSPHERES OF MARS AND VENUS

NAS-NRC-g44 N62-10421

NEWLANO, R. G.
FUEL-CELL OXYGEN ANALYZER FOR DETERMINING

ATMOSPHERIC OXYGEN LEVEL ON MARS
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NISHIDAv M.

1963 ANOMALY IN INCLINATION OF JOVIAN SPECTRAL

LINES RELATIVE TO ROTATION OF PLANET

A66-28697

NORTONt R. B.

THEORETICAL STUDY OF MARTIAN IONOSPHERE FOR

ANALYZING THE FEASIBILITY OF ROCKET EXPLORATION OF

THE PLANET A64-10125

THEORETICAL STUDY OF MARTIAN IONOSPHERE COHPARED

TO TERRESTRIAL IONOSPHERE

NASA-CR-5536Z N66-16270

MARS AND VENUS IONOSPHERES

NASA-TN-D-2333 N6_-26816

NUPENt N.

BIBLIOGRAPHY - ATMOSPHERIC ASPECTS OF RADIO

ASTRONOMY

NBS-TN-I71 N6_-IZI65
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OCONNELLe E.

BIBLIOGRAPHY OF 1963 LITERATURE ON ATMOSPHERIC

PHYSICS, COSMOGONYw PLANETARY PHYSICS AND SOLAR

PHYSICS A66-28022

ANNOTATED BIBLIOGRAPHY OF BIBLIDGRAPHIES ON SOLAR

SYSTEM SCIENCE

P-2859 N66-20358

OHRINGt G.

THEORETICAL ESTIMATES OF AVERAGE SURFACE

TEMPERATURE OF MARS BY USE OF GREENHOUSE MODEL

A63-10743

ESTIMATE OF AVERAGE VERTICAL DISTRIBUTION OF

TEMPERATURE IN THE MARTIAN ATMOSPHERE, CONTROLLED

BY RADIATIVE AND CONVECTIVE PROCESSES

A63-I2836

ESTIMATESt BASED ON RADIATIVE EQUILIBRIUMI OF

MAXIMUM AND MINIMUM VALUES OF AVERAGE TEMPERATURE

OF THE MARTIAN SURFACE AND ATMOSPHERE

A63-25366

MAGNITUDE OF GREENHOUSE EFFECT COMPUTED AS

FUNCTION OF INFRARED OPACITY OF VENUS ATMOSPHERE

MODEL AND AMOUNT OF CLOUD COVER

A66-13811

METEOROLOGY OF MARS AND VENUS - THERMAL STRUCTURE

AND CIRCULATION OF ATMOSPHERE

GCA-TR-63-6-N N63-13843

METEOROLOGY OF MARS AND VENUS - EFFECT OF CLOUD

COVER ON RADIATION BALANCE DF MODEL ATMOSPHERES

N63-16678

AVERAGE SURFACE TEMPERATURE ON MARS ESTIMATED

FROM RADIATIVE EQUILIBRIUM

NASA-CR-51990 N63-22512

THEORETICAL COMPUTATION OF AVERAGE VERTICAL

TEMPERATURE DISTRIBUTION IN MARS ATMOSPHERE

_SA-CR-52616 N66-12950

RADIATIVE AND CONVECTIVE HEAT TRANSFER EFFECTS ON

TEMPERATURE VARIATION IN MARTIAN ATMOSPHERE

GCA-TR-6Z-T-N N66-2ZOT6

EFFECT OF CLOUD COVER ON GREENHOUSE MODEL OF VENUS

ATMOSPHERE N66-23895

OPARIN_ A. I.

SPACE BIOLOGY AND MEDICINE - EXTRATERRESTRIAL LIFE

ON MARS AND VENUS N63-21567

OPIKt E. J.

CRITICAL REVIEW OF SOME PARTLY CONTROVERSIAL

GENERAL PROPERTIES OF THE SURFACE AND ATMOSPHERE

OF MARS AND VENUS A63-17235

DATA RELATING TO COMPOSITION AND STRUCTURE OF

ATMOSPHERE AND INTERIOR OF JUPITER

A63-25336

ATMOSPHERE AND HAZE OF MARS N62-11279

AEOLOSPHERE AND ATMOSPHERE OF VENUS

N62-I1375

ATMOSPHERE AND SURFACE PROPERTIES OF MARS AND

VENUS N62-11709

THE AEOLDSPHERE AND ATMOSPHERE OF VENUS

GAS EVOLUTION FROM CELESTIAL BODIES

NASA-CR-50014

PHYSICAL PROPERTIES & ORIGIN OF JUPITER

N62-11766

N63-16719

N66-19806

OWENt T. C.

ROTATION ANOMALY OBSERVED IN JOVIAN SPECTRUM IS

CONVERTED TO ZONAL WIND SPEEDS FOR k STUDY IN

CONNECTION WITH TERRESTRIAL EQUATORIAL

STRATOSPHERIC WIND REVERSAL A63-21196

HIGH DISPERSION SPECTROGRAMS OF JUPITER SHOWING

ABSORPTION LINES IDENTIFIED AS NEW BAND OF AMMONIA

A66-21019

P
PAETZOLD, H. K.

MARTIAN OZONDSPHERE PROBLEMS, INCLUDING OZONE

FORMATION DUE TO LOW AIR TEMPERATURE ON MARS AND

HOW OZONE CONTENT CAN BE A SENSITIVE INDICATOR FOR

OXYGEN CONCENTRATION IN A PLANETARY ATMOSPHERE

A63-Z5365

PAGEt N. A.

REENTRY VEHICLE CONFIGURATION FOR LIFT TRAJECTORY

CONTROL AND MINIMUM HEATING DURING PLANETARY

ATMOSPHERE ENTRY A66-2B067

PARIISKIIt IU. N.

INTEGRAL POLARIZATION MAGNITUDE OF THERMAL RADIO

EMISSION OF PLANETS BASED ON LUNAR POLARIZATION

INVESTIGATIONS A64-2BS96

PEEBLESe P. J. E.

HYDROGEN AND OTHER ELEMENT ABUNDANCES, MASSES AND

GRAVITATIONAL MOMENTS OF JUPITER AND SATURN BASED

ON MODEL PLANET CALCULATIONS A66-24638

JUPITER AND SATURN INTERMEDIATE IN NATURE

BETWEEN STAR AND PLANET, EXAMINING RADIO EMISSIONS

A65-10072

PETERSONt V. L.

NOTION OF SHORT lO DEGREE BLUNTED CONE ENTERING

MARS ATMOSPHERE AT VARIED ANGLES OF ATTACK AND

PITCHING RATES

NASA-TN-D--1326 N62-12106

TUMBLING NOTION OF AERODYNAMICALLY STABLE BODY ON

ATMOSPHERIC ENTRY

NASA-TR-R-203 N64-2_075

ANGLE-OF-ATTACK CONVERGENCE OF SPINNING BODIES

ENTERING PLANETARY ATMOSPHERES AT LARGE

INCLINATIONS TO FLIGHT PATH

NASA-TR-R-21O N66-32635

PETROVAt N. N.

OXYGEN IN VENUS ATMOSPHERE INVESTIGATEDt NOTING

IMPORTANCE OF SPECTRAL WIDTH OF SLIT OF

SPECTROGRAPH, CONDITIONS OF PHOTOGRAPHY AND VALUE

OF DOPPLER SHIFT IN SEPARATING OXYGEN BAND IN THE

VENUS SPECTRA A63-25352

UPPER VENUS ATMOSPHERE INVESTIGATED FOR PRESENCE

OF OXYGEN A64-28441

OXYGEN IN ATMOSPHERE OF VENUS

NASA-CR-53061 N64-15TB1

PETTERSSENe S.

ATMOSPHERIC SCIENCES, 1961-1971

NAS-NRC/PUB-966 N62-15346

PIMENTELw G. C.

I R ABSORPTION SPECTRA OF MARS ATMOSPHERE HAY BE
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DUE TO DEUTERATED WATER A65-13765

PLASS_ G. N.

CALCULATION OF CARBON DIOXIDE ABSORPTION FOR PATH

LENGTHS APPLICABLE TO THE ATMOSPHERE OF VENUS

A63-14521

CARBON DIOXIDE ABSORPTION - PATH LENGTHS FOR

VENUS ATMOSPHERE
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PLUHMERv W.

WATER VAPOR ABOVE REFLECTIVE CLOUD LAYER ON PLANET

VENUS DETERMINED FROM BALLOON MEASUREMENTS

A64-18733

PORTERw R. W.

SPACE RESEARCH IN UNITED STATES, 1963
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PROKOFYEV_ V. K,

OXYGEN IN VENUS ATMOSPHERE INVESTIGATED_ NOTING

IMPORTANCE OF SPECTRAL WIDTH OF SLIT OF

SPECTROGRAPHt CONDITIONS OF PHOTOGRAPHY AND VALUE

OF DOPPLER SHIFT IN SEPARATING OXYGEN BAND IN THE

VENUS SPECTRA A63-25352

UPPER VENUS ATMOSPHERE INVESTIGATED FOR PRESENCE

OF OXYGEN A64-28441

OXYGEN IN ATMOSPHERE OF VENUS

NASA-CR-53061 N64-15781

PRESENCE OF OXYGEN IN UPPER ATMOSPHERE OF VENUS

DETERMINED BY SPECTRA OF REFLECTED SOLAR LIGHT

NASA-TT-F-8992 N65-11443
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RADIO ASTRONOMY - MILLIMETER AND MICROWAVE

TECHNIQUES AND OBSERVATIONS N64-1787T

RANKt D. R.

HYDROGEN QUADRUPOLEI WATER VAPOR AND CARBON

DIOXIDE SPECTRAL BAND INTENSITIES WITH REFERENCE

TO PLANETARY ATMOSPHERE OBSERVATIONS

A64-24640

RASOOLt S, I.

PROPERTIES OF THE ATMOSPHERES OF MARSt VENUSj AND

JUPITER IN THE LIGHT OF THE MOST RECENT

OBSERVATIONS A63-11897

OPTICAL THICKNESS OF THE VENUS ATMOSPHERE AND

SURFACE TEMPERATURE_ AND THE TROPOPAUSE HEIGHT OF

MARS DEDUCED FROM AN APPROXIMATE THEORY OF

RADIATIVE TRANSFER A63-20012

MARS, VENUS AND JUPITER ATMOSPHERES COVERING DATA

ON SURFACE PRESSURESt TEMPERATURES AND COMPOSITION

A64-24962

JOVIAN UPPER ATMOSPHERIC MODEL AND CALCULATION OF

TEMPERATURE PROFILE, RADIATION FLUX AND

IONOSPHERIC STRUCTURE A65-13158

RADIANT HEAT TRANSFER IN ATMOSPHERES OF VENUS AND

MARS N64-11650

RADIATIVE HEAT TRASFER IN ATMOSPHERES OF VENUS
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TEMPERATURE AND ELECTRON DENSITY COMPUTATIONS FOR

UPPER ATMOSPHERE OF JUPITER USING TWO EXTREME
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STUDY OF MOLECULAR CONSTITUENTS OF PLANETARY

ATMOSPHERES USING VARIOUS SPECTROSCOPIC
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MOLECULAR SPECTROSCOPY OF PLANETARY ATMOSPHERES -

VENUS AND MARS N63-12577

REFLECTION AND EMISSION OF ELECTROMAGNETIC

RADIATION BY PLANETARY SURFACES AND CLOUDS

NASA-CR-52222 N64-22770
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PHOTOCHEMISTRY OF VENUS ATMOSPHERE - ABSORPTION

SPECTROSCOPY AND IRRADIATION STUDIES OF MODEL

ATMOSPHERIC GASES

NASA-TN-D-1984 N63-17208

MICROWAVE SPECTRUM INVESTIGATION OF CHEMISTRY OF

VENUS ATMOSPHERE

NASA-CR-53365 N64-17818

EXPERIMENTAL INVESTIGATIONS OF MICROWAVE RADIATION
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HIGH DISPERSION SPECTROGRAMS OF JUPITER SHOWING
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RICHTNYERw L. E.

EXPERIMENTS FOR MARTIAN AND VENUSIAN ATOMSPHERE

PROBE
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UPPER ATMOSPHERE OF VENUS MAY BE COMPOSED OF
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MISSION REQUIREMENTS FOR SPACE EXPLORATION OF

JUPITER

NASA-CR-53987 N64-20643

ROBERTSw J. A.

ASYMMETRY OF JUPITER VAN ALLEN BELT DETERMINED
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