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The fﬂ%lﬂ?i?g abstracts on meteorology and Planetary sciences are
from significant papers presented at the Second Western National

Meeting of the American Geophysical Union in S i -
tanford :
December 27-29, 1962, ord, California,

SATELLITE CLOUD PHOTOGRAPHS ASSOCIATED WITH A BLOCKING PATTERN IN
THE PACIFIC OCEAN. Sidney M, Serebreny (Aerophysics Laboratory
Stanford Research Institute, Menlo Park, California) The uses ;f
cloud photographs from satellites for operational purposes are
demonstrated through a discussion and illustration of a series of
Tiros 1 photographs on 14 orbits for the period May 18-24, 1960.
During that time a blocking pattern developed in the east central
Pacific accompanied by an invasion of tropical air aloft into
northerly latitudes., The rationale for the positioning of the
jet stream over the northern Pacific using cloud photographs is
discussed and 1llustrated. As an aid to a better understanding
and interpretation of satellite cloud photographs, such photo-
graphs are presented for Ocean Station Vessel Papa along with
the corresponding surface observations. Time sections of verti-
cal motion, temperature-dew point differences regimes, wind dis-
tribution, and lapse rates are illustrated and compared to a
study made in the North Atlantic of a similar synoptic situation
prior to the advent of Tiros 1. The inference is made at this
time that since the parameters were virtually the same, the
distribution of cloud in each case would have been highly com-
parable regardless of area,

THE LIFE HISTORY OF TROPICAL CYCLONES IN THE EASTERN NORTH PACIFIC
IS REVEALED BY TIROS SATELLITES. James C. Sadler (International
Indian Ocean Expedition, National Science Foundation, Washington,
D. C.) The tropical eastern North Pacific is a meteorological
paradox for tropical storms. It is a region of frequent storm
development (many to hurricane intensity), as well as a region of
storm dissipation or weakening to depression stage. Photographic
data from Tiros are used to illustrate stages in the life cycle of
such storms, and their histories are discussed in relation to the
mean atmospheric circulation and sea surface temperatures. Com-
parisons are made with typhoons of the western Pacific.
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D STATES WITH THE AID OF SATELLITE PICTURES.
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bl ble (Hydrologic Services Division, U. S. Weather Bureau,
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; C.) The areal coverage of the snowpack is of major im-
>ists concerned with forecasting river flow and water
* “EY Various methods of ubtaining

1 mountainous regions.
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hl f' }4 i v haere hégw tested, including fixed photographﬁﬂand areal re-

_ date no method has been entirely ﬁatiatachry. Photo-

liros 1 weather satellite indicated that it would be Possible
: ste: ;,J_ihﬂ areal snow cover by this means. Using photographs from

[ir + and 5 taken during the period from March-July 1962, the changes
' NOW=COV distribution over the mountain ranges of the western United

State ire shown. The potential for future observations from the Nimbys
ting satellite is discussed.

>UMMARY OF REFLECTED AND EMITTED RADIATION DATA MEASURED FROM TIROS i

', AND 4., W. R. Bandeen and W. Nordberg (Goddard Space Flight Center,
NASA, Greenbelt, Maryland) Tiros satellites 2, 3, and 4 carried medium-
resolution scanning radiometers sensitive in three infrared and two Ssolar
regions of the spectrum, namely, 6.0-6.5K, 8-12UL, and 7-30uL (E}{CEpt Tiros
+), and 0,2-6p and 0.55-0.75K. An attempt is made to interpret the
intensities measured in these spectral ranges in terms of the pPlanetary
heat budget for the time period covered by these satellites, Several

important features found initially by studying individual cases were
analyzed for the additional satellite data which are now available. Ip

particular, these features include the indication of the presence of
water vapor in the stratosphere derived from relative radiation intensi-
ties in the 6.3 and 8-12u region, the apparently excessive atmospheric
absorption of emitted radiation in the 8-124 'window' region, and the
spatial and spectral variations in the radiation reflected by the Earth,

RADIATION CHARACTERISTICS OF A MATURE HURRICANE DEPICTED BY TIROS SCANNING
RADIOMETERS. Tetsuva Fujita (University of Chicago, Chicago, Illinois)
Detailed analysis of radiation patterns over the area of hurricane Anna
was made, using analog traces of medium resolution scanning radiometer

of Tiros 3. Even though we do not know the noise superimposed upon the
analog traces, all maximum and minimum values on the Earth-viewing swaths
were plotted. It was found that most of the peaks and dips on radiation

rectifying satellite Photographs. Results of channel 1-V radiation
patterns are presented in an attempt to explain the physical and dynami -
cal processes taking place over the area of the hurricane.

_%%MiggiiE;ARIATIONS IN THE PLANETARY-SCALE OUTGOING LONG-WAVE RADIATION
AS D FROM TIROS MEASUREMENTS 1A% S. Wington and P. Rrishos Tac

(U. S. Weather Bureau, Washington, D. C.) Daily composite charts of




tgoing long-wave radiati -
outg ! lon between latitudes 55°N and 55°S were

from Tiros 2 measurements for 26 da

early January 196l1. 1In spite iabi1 4
rhe daily radiation data,platiiidEEZIvZ;;azlllty 5 %ncampleteness e

B o Bt : ver-all daily averages of out-
going : LONl were obtained. Substantial te 1 Lati
observed in the long-wave radiation over the north h mPGra g
found to be generally related to large-scale variaiFn eﬁlgp?ere'were
gvailable potential energy. For example, during a iﬂns ;HbTIHEth a?d
qvailable energy that occurred in this p;rimd ?t wa:mir ad ; Cyile i
jatitudes, that the long-wave radiation decre;sed as thm1erL ; atl G?Tr
intensified. Mean maps of outgoing long-wave radiatiﬁnefzigzer }?d'f‘:Iw
ferent Pffiﬂdﬁ during this energy cycle portray the geogra hiiZi d;s;ri-
pution of this radiation; over the northern hemisphere %hepradiati field
are well FUPHLEJ to features of the mean /00-mb flow An average ?zti- ;
tudinal profile of Tiros 2 long-wave data for all daés studied Ehows
maxima of outgoling radiation of 20°N and 20°S8 (the latitudes of the sub-
tropical highs), with lower values in two convergence zones north and
south of the equator. Radiation is generally lower in higher latitudes
in both hemispheres. Comparisons of these measurements from Tiros 2
with previous estimates of long-wave radiation made by investigators ot
the heat budget show relatively good agreement.

derived
ySs between late November 1960 and

ANALYSIS OF RADIATION MEASUREMENTS BY TIROS. S. I. Rasool (Institute for
gpace Studies, NASA, N, Y.) Radiation data from Tiros 2 and 3 over par-
ticular regions of the globe are compared with surface meteorological
observations for the same period. The comparisons involve Tiros radia-
tion data and ground observations on temperature, humidity, and cloud
cover. The radiation escaping from the top of the atmosphere is calcu-
lated for local regions in the 8-124 and the 7-30F intervals.

ON WEATHER SATELLITE INSTRUMENTATION. Konrad J. K. Buettner and Robert
J. Charlson (Department of Meteorology, University of Washington, Seattle)
Satellite reconnaissance of the lower atmosphere may use electromagnetic
waves between 0.2 and about 105h4wave1ength. Of existing and proposed
experiments, only a few seem to be helpful to the synoptician without
overtaxing the satellite's capacity. Our proposals concern the measure-
ment of the total ozone thickness and the detection of areas where rain
is falling. Yellow solar light is reflected back to the satellite, thus
passing through the atmosphere twice. A spectrophotometric study near
the Chappuis band should yield data of total ozone and of total air above
reflector height. The variable portion of this total ozone thickness will
provide information on horizontal advection. Radio waves, emitted from
all warm bodies, have been used to measure temperatures of, for example,
the Moon, Mars, and Venus. The energy emitted from the Earth's surface
is only moderately attenuated by clouds at the l-cm wavelength; however,
rain exceeding 4 mm/hr will measurably change the flux. (Ifiail=cm re-
ceiver with a 1-2m parabola is installed in an Earth-oriented satelllt?
such as Nimbus, its passage over a raining cumulus cloud would result in

sudden negative pulses of a width of approximately 0.l sec.
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"TGATION OF SPUTNIK 4 FRAGMENT. Bill C. Giessen and
I LY

—ent of Metallurgy, Massachusetts Institute of

“Ep:rfmig- ;und chunk of metal, still very hot, was
: E 'pr~f %drF on September 5, 1962, and_is ﬂﬁﬁpmed to be
found in :L“-].‘ COW .;C 17""}“; :+’ It was shipped to the Smithsonian Astro-
part of i f ﬁff?;iinb?itgéébridges Massachusetts, and a section yas handed

q;ITf; ?”);i;fltu;tiUﬂ- The roughly cylindrical plece,_abuut 3-1/2
T ‘f;iJP‘fu 10 inches in diameter, is composed gFrthree maln sec-
i,nwﬁ__tijf fﬂu Ja robably forged and machined from 0.32 per cent car-
fwTTif JTJ(:;tLﬁepér?m, a disc of larger diameter than (1), welded onto
;ET ,“ut-£ulztd and cut from 0.21 per cent Carpﬂn SEE?E; (S)U;eaZEESE t
iruihu steel, slightly melted onto the athgr side o . ,a -Et Ehemi :1
Lﬂrhuﬁ, 0.040 per cent nitrogen. The specimen wag glviﬁ}at:a mEta11§_
and spectroscopic analysis, hardness tesFed, and lEvES is St
graphically. The results show that melFlHB has ta Endpth: Lo (2)mp
of part 1 (no decarburization at 0.001-?nch depth) aﬂb | 5_ e
(decarburization to 0.1 inch depth), while some decar 9rlzat;0?l) Ty
inch depth) occurred on the side of (l); the Dth?r reg%DHS < and

(2) are unaffected by heat or atmosphere. Part 3 C?n5¥5t8 0 decar?u-'
rized iron with spheroidized oxide inclusions and nitride n?edles, indi-
cating slow solidification. The very high temperature gradient on the
face of (1) is explained by brief exposure to high temperatures.

¥

MINERALOGY OF THE MELTED PORTION OF SPUTNIK 4. Ursula B. Marvin (Smith-
smniaﬂlﬂstrﬂpﬂysical 5bservatary, Cambridge, Mass.) One of the present
surfaces of the Sputnik 4 fragment is covered with a layer of melted

and partially oxidized metal. X-ray diffraction films and polished sec-
tions of the resulting botryoidal mass reveal a complex assemblage of
minerals that reflects nonequilibrium conditions of formation. The
melted material consists mainly of @ iron that is covered with a thin
black crust of wistite (Fe0), and magnetite (FeFe203). Cohenite, or
cementite (Fe3C), the alloy (Al3Fe), and several unidentified phases are
also present. Periclase (MgO) occurs as a soft white coating upon the
black oxides. Wistite has heretofore been unknown as a natural mineral
in either terrestrial rocks or in meteorites. However, the discovery

of wistite among the oxidation products of Sputnik 4 led to the examina-
tion by X-ray diffraction procedures of the crusts of numerous Lron
meteorites. Wustite was found in association with magnetite in the crust
of the Bogou iron that fell in Upper Volta in August 1962; in the crust
of Braunau, Czechoslovakia, that fell in 1847; and in the crust of several

others. It is evident, therefore, that wistite can form and persist for
long periods, although its phase relations indicate that it 1s unstable

lase was deposited as a sublimate upon the surface
the steel is very low in magnesium, this element

below 570°C. The peric
of the iron oxides, As
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EpIANDgé IN A FRAGMENT OF SPUTNIK 4. D. Tilles, E. L. Fireman, and

' 1 h '
Sputﬂ;g 4:Th2u2§b?i ;naﬂay'gf %960: re-entered the atmosphere September
HrelJ0z ad aninclination of about 65°, and initial apogee

of about 670 km. After April 1962 the apogee was below 400 km and in

the Sﬂuthirz Ezzlizhere- 519.5-kg fragment of steel believed to be part
of Sputni covered in Manitowoc, Wisconsin, within a few hours

after_ré'Eﬂter Preliminary determinations of argon-37 and tritium
actj_vltlE‘.S = L1 g T

disintegrations/min kg at fall

o e,
plate <0.5 5t dt.0
cylinder 2 i3] 54813 G150

The argon-37 activity suggests a flux of about 1.5 nucleons/cm? sec during
the last few months 1in orbit. Cosmic-ray fluxes near the Earth, together
with some contribution from trapped protons over the South Atlantic near
apogee, can aiccount -ror ~thisTacvivity .. “The B activity in the plate 1s
Jess than 5 per cent of the amount expected to be produced by cosmlc rays
as estimated from the argon activity. Any additional contributions of

g3 from the solar flares of 1960-1961, from the stopping of trapped tri-
rons and from the spallation by trapped protons in the early period in
orbit, would decrease the 5 per cent limit. Very low H3 activity has
.1so been observed in some iron meteorites (e.g., Sikhote-Alin). Our
results suggest diffusive loss of B3 during and after re-entry heating.
Thus the hypothesis that tritium in iron meteorites 1s lost from kamacite
(ot phase) is strengthened.

Fﬁﬂﬂﬁ:ﬁéﬁ_SPECTROﬂETRY OF A SPUTNIK 4 FRAGMENT. Ermest C. Anderson and

M A. Van Dilla (Los Alamos Scientific Laboratory, University of California,
los Alamos, N. Mex.) Measurements of the y-ray spectrum of a 6-kg frag-
nent of Sputnik 4 were made using an 8 x 4 1in. Nal (Tl) crystal spectrom-
eter. A series of 1000-min measurements over a period of 3 weeks led to

the identification and approximate quantitation of a number of cosmic-ray
induced spallation products, including Mn54, U48, and Sc#%. The method

is nondestructive and rapid and offers a simple means of identifying ob-

jects that have been 1in orbit.

RADIOACTIVITY IN SPUTNIK 4 FRAGMENT. John T. Wasson (AF Cambridge Research
Laboratories, Bedford, Mass.) Positron and y-ray activity has been
measured in a 147-gram slice of the Wisconsin fall thought to be a

- B




fragment of Sputnik 4. Positrons have been measured by counting the
annihilation quanta on a y-y coincidence spectrometer. The counting
rate was determined to be 0.40 * 0,05 cpm/kg on September 8, 1962, It
fell to about 0.25 cpm/kg on September 16, and to about 0.16 cpm/kg on
October 3. Thus, a sizable fraction of the initial positron activity
decayed with a half life of about one week. The decay time is attribu=
table to short-lived nuclides, such as 5,7-d Mn° 2. Longer-lived posi-
tron activity is also present. A y=-ray spectrum taken on September 7-8
ona 3 x 3 in. Nal crystal and 100-channel analyzer showed a y ray of
0.84-Mev energy attributed to Mn 4. The disintegration rate of this
activity is 100 # 20 dpm/kg.

CHEMICAL AND METALLOGRAPHIC STUDIES OF SPUTINIK 4 fRAGMENTS. O. F. Kam-
merer, R, Davis, H. L. Finston, and J., Sadofsky (Brookhaven National
Laboratory, Upton, N, Y.) Metallurgical, radio chemical, and chemical
analyses were performed on fragments of steel recovered after the dis-
integration of the U.S.S.R.'s Sputnik 4. These determinations indi-
cated that the material was a hot-rolled carbon steel with hardness meas-
urements similar to those found in a structural steel with a tensile
strength of 55,000-60,000 %, Metallographic examination revealed that
the major portion of the steel exhibited a banded structure characteristic
of hot-rolled material. The upper surface of the material probably under-
went heating to or near the melting point, causing the formation of a
narrow band similar to an as~cast Widmannstaettan microstructure. Heat
treatments are being conducted to simulate the temperature conditions and
to reproduce the microstructural features between the base material and
the structure found at the top of the specimen. A melted steel agglome-
rate that had formed at the bottom of the specimen was also examined. It
consisted of a solidified steel containing several different varieties

of inclusions and compounds. The argon-37 and tritium activities were
determined: Ar3/, 2.3 + 0.3 dis/min; Kg and tritium, 6.5 * 0.7 dis/min;
Kg, T/Ar37 atom ratio ‘of 235 3¢ " The T/Ar37 atom ratio is approximately
equal to the relative production cross sections for these isotopes;

hence the large excess of tritium previously reported in satellites ex-
posed to the November 1960 solar flare was not observed in this specimen.

PRELIMINARY REPORT ON THE CALCULATION OF UPPER ATMOSPHERE MODELS FROM

FIRST PRINCIPLES, Gilbert Yanow (Douglas Aircraft Co., Santa Monica,
Calif.) It is often forgotten when investigating general characteristics
of the planets that the Earth, too, is a planet. The Earth has this ad-
vantage: a good deal of data has been compiled about it, permitting a
check on values calculated from theory. In this work a list of the photo-
chemical reactions, with respective rate coefficients, cross sections,

and recombination coefficients which at present best describe the mech-
anisms of the Earth's upper atmosphere has been compiled from a careful
search of the literature and from discussions with leading investigators




in the field. Pruﬁ these reactions a set of simultaneous li
(ﬁjferEﬂtLal equations that determine the concentratio 1 jfnﬂn gy
ns o

the neutrals,

s, and electron density are integrated on an IBM 7090 in a nonequilib-

pium mannet over the parameters of solar energy, time, and altitud
. » results ar Y i mi * : ) ) altitude.
while the res re preliminary, the indications are most encouraging

-aperly developed, the method
When PTOPEL L. : ) > method may prove to be '
the reduction oI planetary probe data. a powerful tool in

\ MODEL OF THE LUNAR ATMOSPHERE.

- — Research Laborator ; F'.L- Hinton and D. R. Taeusch (Space
Physics Researc aboratory, University of Michigan, Ann Arbor) A
SimpleIﬂgdfl of the lunar atmosphere is presented i; this paper. This
“odel was constructed on the basis of assumptions concerning thé lunar
gurface temperature and probabilities for atomic processes. It is also
implicitly assumed that the selenomagnetic field does not shield the
{unar surface Lu-LaUnqapheru from the effects of the solar wind, that the
sntire sunlit side of the Moon is positively charged due to th; solar
gltraviolet radiation, and that the lunar atmosphere is essentially an

exosphere. Mechanisms for the accretion and escape of various gases are
combined toO calculate the partial neutral number densities and positive
:on densities at the surface. The results are giyen as functions of the
solar wind flux J. Assuming J = 10° garticles/cmz sec_the following
values arec found: J5.4 X lﬂj atoms/cm 7> o) 1 e b Lol 103 atgms/cmB for He,
1.7 x 10° molec les/cm” for H90, 5.4 x 10% atﬂms/cm3 for: Ary 1 e 1054
atoms/cm> for Kr, and 1.9 X IUfﬁ atoms/cm3 for Xe. The total number

e

den:’;i{_:{ DI CIllE ':"”n‘:'iii'.“{r jons H° - He™ . H2+O: and A_-l'r B s [ 103 iﬂﬂS/Cm
Qualitative statements concerning the distribution of density over the
lunar surface are made, based upon formulas for the range and time of

flight or P rticles on ballistic trajectories on the lunar surface.
0ZONE HEAT LN( [N THE ATMOSPHERE OF MARS. A, Arking and S. L. Rasool
(Institute for opace Studies, NASA, New York, N. -Y.)  “The distribution
of ozone and its ellects on the structure of the lower Martian at-

mosphere are calculated for a composition of 2 per cent COy, 98 per

cent No, anc ~ious trace amounts of Op. The temperature profile 1s
based ;;;n oxact numerical solutions of the nongrey radiative transfe?
equation with a heat sSOurce that includes the absorption G? sa%ar radia-
tion by ozone and OXygen. It is shown that the ozone heating 1S effec-
tive snly in the lower atmosphere and has a small influence on the

temperature 1in that reglion.

THE GEOMAGNETIC FIELD BOUNDARY AND ASSOCIATED SOLAR WIND > "V, ‘= Patel

—

(Department Ol Physics, University of New Hampshire,.DurhaT) ani LiFIezce
J. Cahill, Jr. (National Aeronautics and Space Administration, Washingtoill,

D. C.) The Explorer 12 satellite surveyed the magnetic field 1n the »
' During its active life, 1t measured the tota

sunward region ol space.




vector magnetic field from 20,000 km to 83,000 km from Lliw. L‘LI‘HL'L'-I' of th:f

It passed through the 'boundary of geomagnetic field' several times.
The preliminary results have been reported elsewhere. Here further re-
sults are discussed, particularly on the position of the boundary and the
I'he strength of the as-

Larth.

change in the magnetic field at the boundary.
the so-called 'solar wind,' is calculated from

socliated solar plasma, or |
Lt is found

the measured value of the magnetic field at the boundary.

2 | ' 2 O » |
that the vablue of NV“ increases by the factor of 6 in the high magnetic
activity compared to the very quiet geomagnetic activity.

LHE S5C AND THE MAIN PHASE OF A MAGNETIC STORM LN _THE OUTER SPACE. Laurence
J. Cahill, Jr., (National Aeronautics and Space Administration, Washington,
D) and V. L. Patel (Department of Physics, University of New Hampshire,
Durham) A severe geomagnetic storm was observed on the Earth on september

30, 1961. The SC time reported was 2109 UT. The txplorer 12 at this time
was 1n the region outside of the 'm.-u:nuLuﬁl.}huru' at /6,000 km from the
center of the Earth. The complete results of the magnetic field measure-

ment during this high-activity period are discussed. The detailed Study
of the field around SC time reveals that the field in the outer space
decreased slowly by 20 » six minutes before the SC was recorded on the
tarth. It suddenly increased by 25 » just before the SC time. On the
next returning pass, a higher and varying magnetic field was observed
outside the magnetosphere during the main phase. It is argued that some
part of this higher field was possibly the consequence of the hydromagnetic
turbulence outside the boundary. During the main phase the geomagnetic
field boundary was penetrated by the satellite. The detailed study in
the vicinity of the boundary shows the Lrregular magnetic field regions
inside the magnetosphere.

PARTICLE AND MAGNETIC OBSERVATIONS OF THE MAGNETOSPHERIC BOUNDARY AND
SOLAR PLASMA WITH EXPLORER 12, J. W, Freeman, J. A, Van Allen (State
University of Iowa, Iowa City), and L, J. Cahill, Jr. (National Aero=-
nautics and Space Administration, Washington, D, C.) The phenomena at
and near the interface between the magnetosphere and the interplanetary
medium on the sunward side of the Earth have been observed repeatedly
with a system of low=-energy particle detectors and a three-axis flux-
gate magnetometer in Explorer 12 during the period August-December 1961.
The radial position and nature of the interface vary markedly under varys=
ing solar and geophysical conditions. On occasion there is a sharp dis-
continuity in both Ctrapped=particle intensity and magnetic-field intensity
and direction at radial distances as small as 8 Earth radii. There is
also evidence for the presence of a plasma containing electrons of energy
1=10 kev just beyond the interface. An associated effect is the strong
enhancement of the intensity of electrons (E ~ 50 kev) in the outer por=
tion of the trapping region. The radial distance to the interface under
quiescent conditions is observed to lie between 10 and 14 Earth radii.
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on appears to be quite

g in the azimuthal dLrEFKI - | y1 ¢ .
ong field lines Lnto the polar rﬁglmns

plasing BelEst o i moves al
a e & M .
small. However, the plasm . +v containing no plasma is formed. Magnetic
vity

s i Fhatdi EZdially in the equatorial plane from the dipule
probe measurements ma am show (a) an increase of the ;!L4E15iLanHLh in-
toward the p%asma 4% interface a few centimeters ”“Ln' ”11€hjth the
gside the CHVLFY: (b) ag 5 d finally canceled by the action of the plasma,
dip”ie)field i reguzz ngnetic field in the plasma beyond the interface,
and (c¢) a region O

1ne

NS AND ELECTRONS OBSERVED IN A
T PJ Mihalov, ‘D. D, Elliutt:
L. Vampola (Aerospace

FLUX AND ENERGY SEECTR& OF NATURAL PROTO

LOW ALTITUDE POLAR-ORBITlﬂghﬁﬁTELLITE: Fi
§,) ‘CFreden ¥, Oy Mozet , ey PHHILEHSJ én ,I- yton spectrometers th
Curp., Los ﬁngEIES; Callf-) Two phDSWItCh-LyPL FIIZ'; o I'}r.ip ,tl_ll 1 5~ at
time-shared a 12-channel pulse height analyzer waj l? a?.dﬁh fn bpft?ram_
eter were included in the instrument package mUﬂLLfﬂUiIE';wr:TUF?.H Lle?-
trons below about 1 Mev were deflected from thuvfcanLaif.ijts ni ?geeplng
magnets at their entrance apercures. These ptuLunanr?LI zfﬁJ:fa*f?vered
energy ranges from about 60 kev tO 4 Hgv and irum'; “u} F-:;L,ri Llén 100
Mev, respectively. Together with the lnstrumentation described else-

where, they measured the flux and energy spectra of pr *-1%4 }nd electrons
: lian and South

in the natural radiation belts in the vicinlty OI the brazil |
African magnetic anomalies. Similar measurements were made on particles

with L~ 4.5 at many longitudes.

Spectra and flux data will be presented,

THE FLUX AND ENERGY SPECTRUM OF PRIMARY COSMIC-RAY PROTONS AS A FUNCTION
OF TIME, Peter Meyer (EnfiEG Fermi Institute for Nuclear Studies, Chicago,
I11L) and Rochus Vogt (Normal Bridge Laboratory, California Institute of
Technology, Pasadena) During July and August 1961 the energy spectrum of
primary cosmic-ray protons was investigated in the energy range from 80

to 350 Mev. The observations were made in five high altitude balloon
flights at geomagnetic latitudes A > 73°N. Solar flare and quiet day
spectra were obtained. A comparison of results obtained in 1960 and 1961
leads to the conclusions that (1) a significant flux of Low energy protons
1s continuously present in the primary radiation in the years of high
solar activity; (2) this flux, which decreases with the declining level
of solar activity as the galactic cosmic-ray flux increases, is concluded,
therefore, to be of solar origin; and (3) the time dependence of the ob-
served proton flux rules out the possibility that these protons originate
in the rare large solar-flare events. They must be produced within the
solar system, either continuously or Intermittently in association with
f?equently occurring small solar flares. We shall discuss the implica-
tions of these results,

ggEsgiggEEICMOMENT OFIMODEF RING CURRENT BELTS AND THFE CUTOFF RIGIDITY
'7ETET'"—“"BQEQH§' Syun-Ichi Akasofu (Geophysical Institute, University
0 aska, College, Alaska) and W. C. Lin (State University of Lowa,

-]()=




lowa City) The magnetic moment Mg

model ring current belts

m% the ring current is calculated for
With their magnetic fields along an
tructed to show the relation between
moment of the Earth) and the intensity
€quator on the Earth's surface. It is

e Logether
t.“tl“*”“ﬁlw"l? radius. A graph is cons
the rati« '-“-':{ T"-g'_ LH]' the magnetic
H of the ring current field at the
shown that the ring current

cdannot - . .
10C produce drastic reductions of apparent

i hle) 2 -
T v, | Protons, which are observed by detectors that
are carried valloons and satellites

T T { 1" l - 1 . n
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%T  l_;f;$_i“T?_%%*%ﬁf¥: OEHV#RF#TIUNS OF EXTREME ULTRAVIOLET SOLAR FLUXES
= =2 ACTIVITY. W. E. Behring, J. C. Lindsay, and
ey N & PRCe “Elight ‘Centiury INASA: Greenbelt, Md.) A
scann nocntomator, mounted as a pointed experiment on O0SO-1, has

PLtT | i~ phv-aiPe “*i*iffﬂﬂh OL variations of solar exXtreme ultraviolet and
FTaha._:. P s i L f?errdl range from 50 A to 400 A. The period
k:d e A i \If?fH“!“ ﬁwfr gndn WO complete solar rotations, and
MOT | 1 rikjd htTt~1ﬁ[J!Hud. Analysis of several of the brighter
| 8T & yer-fu OL one solar rotation indicates variations
whilchh can de reiated to  1J?r indicators of solar activity, Data indi-
cati nf inancement .ﬂ.ihT e 11 Lyman-¢y (304 A) emission, integrated
pver the entird At GLSK, oI 35 per cent during a period when the Zurich
provisional relal .'”-nnw;-t number increased from zero (March 117196 2)
S I 94 (March 22. 1962) A corresponding decrease is ob-
served a 1 SUNSpot number decreases from this maximum. Additional
enhan Nt Servie uring flares. In a typical case the increase
1§ 14 per cenl Ior a llare of importance 3 which occurred on March 22,
1962. The intensi L selected coronal lines is also observed to vary
with solar activitly, the amount depending upon the origin of the line in
the solar corona ‘reliminary correlations have been made between these
VATriaction: and several visual ZHtiiL'-iLﬂI':Q.

LASER REFLECIION FOR IHE ANALYSIS OF LUNAR TOPOGRAPHY. Charles H. Wilcox
and Alexander D. Jacobson (Hughes Research Laboratories, Malibu, Calif.)
fhe recent detection of laser echoes from the Moon by Smullin and Fiocco
has stimulated interest in the use of lasers for geophysical exploration.
We have examined the use of high power, short-pulse (10 nanosecond) lasers,
invented by R. W. Hellwarth, for the determination of lunar surface fea-
tures. With such an instrument, height measurements could be made to an
accuracy or > eet and resolution areas to a mile across, and external
noise would be no problem, even with present short=-pulse laser systems.
Available DOWErS are only :Eliil'y,iﬁdl].)f USL‘lel, but the advance of laser
suggests that an adequate system will be developed in a year
or less. FEarthbound measurements will be limited, however, by libration
and available beamwidths in the determination of accurate height profiles
but not structural features such as 'boulders.’ Information can also be
obtained on the lunar albedo, slope distribution, and flatness ratio. In
all these areas, laser radars have the potential of yielding more precise
data than corresponding radar backscatter measurements.
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COMPOSITION AND TEMPERATURE MAPPING OF THE LUNAR %UR{AQE BY SPECTRAL
ANALYSIS OF THE THERMAL EMISSION BY AN ORBITING VEHICLE, R, C. Speed,

J. E. Conel (Jet Propulsion Laboratory, California Institute of Tech.
nology, Pasadena), and R. J ol iy on (Stanford REHPEﬂI‘L‘h Inﬂlltllte, Menlo
Park, Calif.) Spectral analysis of thermal radiation from the lunar
surface by instruments on an orbiting vehicle is a potential methqd of
mapping lateral variations of composition of the lunar surface. Experi.
mental data on the change in emissivity with wavelength in the 2.5 to 25
micron region indicate that different minerals and rocks can be ldent{f{eg
by their spectral emittance. Spectra of granitic, basaltic, and ultra-
basic assemblages can be distinguished with spectral resolution of 80
cm=l (at 10 microns). With increased spectral resolution more precige
data on mineral content and composition can be obtained, and glasses

can be distinguished from holocrystalline rocks of the same bulk compogi.
tion. Radiation temperatures of nonblack bodies in thermal equilibrium
can be measured correctly only with spectral data. Emission from g{l{.
cates at lunar temperatures departs considerably from a black-body distri.
bution, though the degree of departure is a function of surface geometry,
Both absolute and relative lunar temperatures calculated from total
radiometric measurements or spectroscopic use of Wien's law will there-
fore be erroneous in many cases. For example, specimens of granite and
dunite, both actually at 350°K, appear to differ by I1"K in radiation
temperature as calculated from total flux measurements and the Stefan-
Boltzmann law. The discrepancy results from differences in the average
emissivities (from 2.5 to 25 microns) of the two rock types.

THE LUNAR SKIN: DUSTY OR POROUS? Konrad J. K. Buettner (Department of
Meteorology, University of Washington, Seattle, and The Rand Corporationm,
Santa Monica, Calif.) The low values of pc  (k = heat conductivity,
= density, ¢ = specific heat) are customarily explained by assuming
ghst with very low k. However, dust cannot explain the light reflection
curve which indicates porous material. Arguments in favor of porosity
will be described. Impacting meteors convert their kinetic energy first
into that of rock vapor, which in turn disrupts the adjacent solid. The
rock vapor then rides along with the cooling debris, thus providing a
cementing agent at every random collision. Also, as noted by J, D,
Halajian, we have vacuum cementing below 10°8 mm Hg. Further evidence
of this porous structure can be seen in the odd-shaped meteorites recently
collected in the stratosphere and on the Earth's surface. The ensuing
porous matter could have a smaller p and therefore a larger k and, of
course, a much larger k/pc. Heat and radio waves would penetrate deeper.
Our previous statements about possible penetration of 104 infrared and of
sunlight would not be seriously altered by the above hypothesis.

THE CRATERS IN THE LUNAR WALLED PLAIN, PTOLEMAEUS, A, Palm and R. G.

Strom (Space Sciences Laboratory, University of California, Berkeley)
The diameters of craters in the lunar walled plain, Ptolemacus, and in
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Moffett Field, Calif.) LNe exiecilivi ! Ao Kaly . ‘ , f o

spherical water crater is equal L h | sy 1Ll
pressure head, the strength due t : |
viscous head loss, as shown in the
G _ » 4 . . - -

wiere | 1 o b enNnsit : WatLtel . E ’ 4
LNE Xim cratel epDLn, | : :
V1SCOs: 1:'\ | VA - . ‘ J ’ .
Cheé radial vi c1it
g = : : : K 101 p -
naifnnel o 1 | . X 1 25 . : :
sirengt! LN} L O] : . .
St el LOor 1img E €} o1 ; -3
Lfegime ! LO= } - ( - 1

Yy Di COTrelarti 11 2 luild= i ] ~ L=
PEACLINg wit! Ler wihie T &1 - rengt ! : :
relati L LN ( 1 1 L | ( LV - 2 L ol 1 ¥
alt! R The cCorrelart A NR Lrens , A 0E i L 5

L 1n perfect CCOr Wit LAeOory., thi c : . cat :
) 10N censicy i CNheé Carget Leri \ 4 2 } Cid -
c1on Lrengt! RREesS | N8t the et 1V Lo - reng !
ind met ] T 1IN 1m B 1314 D¢ IWee [ s 1004 r'e LV rengt
iNnd The product : Che heat E | i ensit : ’ 2 terial
e
iNé use o neart ‘rengrt : AL 16 : 4 T Largel ) £ 8- L ANLNR
pressure l*?l;'E-L‘.L LNe ¢ IIl_i - | DEeLvei L Tacern 4 : ¢ | ral ¢aAl
Che fluid-impact LCEime, the theory + Lharte: NG Summers, and racers
proauced by w lCer d VPSS 1mpacting w« AICEer. wracers in 1 . | WL correlate
éxactly with water craters and etal craters when the tar Bel shear strengths
-Zir.ld dL‘III?‘ 1 L i'l.'f" a4 4Y kb 2L C usea . :J;.‘.[ B UChHh A gittle rence sh ___1 g D& @ xDec :1;_‘\_!_
it 18 concl uded that sheéar or OB Tress ive 1111‘.1Hff : Che ta rEel material
areé more realisrtic paramecters to use in correlat iNg ilmpact-crater data

than ACOuUustic ve loc ities

FHOTOGRAPHIC INVESTIGATION OF THE EARTH-MOON LIBRATION REGIONS L. AND -
ZROM MOUNT CHACALTAYA, BOLIVIA. Ellia: C. Morris and Hal € o =

« atephens
(U 5. Geological Survuv Menlo Park, Calif.,) In the Spring of 1961,

K. Kordylewski of the Krakow Observato 'ty reported photog raphing faint
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LUNAR MELTING AND MELTING OF GABBRO AT HIGH PRESSURES, E. Azmon (Nmrthrﬂp

Space Laboratories, Hawthorne, Calif.) The melFing.cu?ve of ?;bbrﬂ at
pressures of 1,000 to 50,000 atmospheres was deterﬂUJué! th?mug?‘thé use of
a transistronics kiloton press with an internally hnnteﬁ graphite furnace,
These pressures cover the estimated range of pruaquroT in fhu ru;%s from
the surface of the Moon to near its center. By PIULLlHﬂ the melting curve

of gabbro against the various published curves of lunar thermal gradient,
the depth within the Moon at which gabbroic rocks would melt can be de-

termined,

APPLICATIONS OF LUNAR BASING PRACTICES TO TERRESTRIAL SHELTERS, Charles
E. Kaempen (Ground Systems Group, Hughes Aircraft Co., Fullerton, Calif.)
Current space programs related to the manned exploration and utilization
of the Moon and planets have highlighted the need for developing systems
and practices that promote an Optimum management of limited resources
while subjected to a hostile external environment. This paper discusses
how and to what extent such Systems and practices are directly applicable
to the construction and implementation of certain advanced terrestrial
facilities. Special attention is given to facilities or shelters that
will be necessary to enable personnel to operate effectively in hostile
térrestrial environments that exist or may arise due to natural or man-
induced circumstances., Comparisons are made with regard to the number of
shelter personnel and their probable stay times in hostile environments
associated with representative lunar, planetary, and terrestrial opera-
tions. Performance characteristics and descriptions are provided of
applicable 1life Support, power supply, display computer, temperature
control, communications, waste management, and remote handling systems,
Particular emphasis is given to the character of the training programs
needed to enhance the effectiveness and/or survival of shelter personnel.
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