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The Nature of the Particle Beams in the Core s/056/60/039/002/042/044
of an Extensive Air Shower BO0O6/B0O70

Eiy= 1013 ev, 8 value 0.) per muon is obtained for the probability of
electron-positron pair production in the filter of lead+graphite

(~10 t-units over the second row of ionization chambers). The number of
particles in the avalanche cores recorded in the second row of chambers,
@ex) inAE, agrees with the number of pair production calculated from

muons (@th)z

LE  ev 2.10° 2.107 - 2.10'%  2.10"°
S 39 7 2

ex

¢, 40 5 3

Also the absence of multiplication on the passage of the beam through
0.8 t-units of leed glass agrees with the assumption. that a high-energy
muon beam is concerned. The authors thank L. G. Smolenskiy and

B. A, Zelenov for help in the experiments and 5. F. Semeénko for help in
the calculations. There are 1 table and 5 Soviet references.

ASSOCIATION: Institut yadernoy fiziki Moskovskogo gosudarstvennogo univer-
siteta (Institute of Nuclear Physics of the Moscow State University)

SUBMITTED: June 20, 1960
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AUTHOR's Vernov, S,N,, Corresponding Memr'J\/er

TITLE: What 1s the Corona of the Earth and What Causes Corpusculsar

Radiation o>fthe Bartat

PERIODICAL: Znaniye-Sila, 1960, No, 3, pp. 37 - 38

TEXT: The author states that the magnetic field of the earth constitutes

a "trap" for electrically charged particles, which then fcrm two radiation belts
arcund the earth, The outer belt consists of low-energy electrons, the inner

belt of high.energy protons, Experiments showed thai the intensity of these
particles increases along the magnetic pcwer line, The border of the radiation
fleld formed by these particles is the power line of the magnet!s field of the
carth, This way our planet influences <the surrounding cosmic space and the corona
of the earth is actually the result of a corpuscular radiation of the latter, There
iz no definite explanation as to the cause of corpuscular -adiaticn., It is assumed
that radiation is due tc neutrons which, when nearing *he sarth's surface,
disintegrate into electrons, protons and neutrons.

ASSOCIATION: AN 833R {AS US3SR)
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VERNOU, S, K., DUITRIVEY, V. A., KERENGYU, B, A., KERISTIANOEN, G, E.,

Ghalam-aadtk, Y., Khva, Ly-Don,

"On Hu-Meson Beams in EAS and the Investigation of Mu-Meson
Spectrum.

report submitted for the Intl. Conf, on Cosmic lays and Earth Storm (TUPAP)
Kyoto, Japan 4-15 Supt. 1961,
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VERNOV, 5. N., GORCHAKOV, Ye. V., LOGACHEV, Yu. I., NESTEROV, V. E., PISARENKO, N. F.;
SAVENKD, I. A. and SHAVRIN, P, I.

"Investigations of Radiation During Flights of Hatellites, Space
Vehicles and Rockets"

Report presented at the International Conference on (osmic Rays
and Earth Storm, L-15 Sep 61, Kyolo, Japan.
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KUZ'MIN, A.L., KRIIBKIY, G.F., SHAFZR, G.V., SHAFTR, YU.C.,

' guov, u.,

nGosmic Ray Outbursts on Novembsr 12-15, 1960,"

report presented at the Intl. Conference on Cosmic Rays and
Earth Storms, Kyoto, Japan, k=15 Sept 1961,

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859520007-4"



"APPROVED FOR RELEASE 09/01/2001 CIA-RDP86 00513R001859520007 4

8} P
LI ‘y
R

et o

erortn to Lo orooocn T s Dy JIDEN Tobornatlooal futronsutien
:fc,.u.d..;;ucn D. €, 1 -

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859520007-4"



"APPROVED FOR RELEASE 09/01/2001 CIA-RDP86- 00513R001859520007 4

it au;s'_'.. _Ll.«muua__:x—l,a‘::a: BRI CEF DR .-‘ -<,~ o_m_.g wumu ‘sy- e 1 !

- VERI:OV, S.N., otv, red.; DOHMAN, L.I., kand, fiziko-matom.nauk, otv. red.;
PODOL'SKIY, A.D., red, izd-va; GOLUB', S.P,, tekhn, red.

[Collection of articlec] Sbornik statei, Moskva, Izd-vo Akad.
nauk SSSR. Noo4o 1961, 258 p. (MIRA 15:6)

1, Akademiya nauk SSSR. Mezhduvedomstvennyy komitet po provedeniyu
Mezhdunarodnogo geofizicheskogo goda. VII razdel programmy MGG.
Kosmicheskiye luchi, 2. Chlen-korrespondent Akaderii nauk SSSR (for

Vernov).
(Cosmic reys)
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3, M—m (/01,«.?//‘[42) B104/B108

AUTHORS: Yernov, 8. N., Corresponding Member of the AS USSR, Savenko,
I. A., Shavrin, P. 1., ﬂgiﬁerqzl&E;VXP., and Pisarenko, ¥. F.

TITLE: Outer radiation belt of the Earth at 320 km altitude
PERIODICAL: Akademiya nauk S$SSR. Dcklady, v. 140, no. 4, 1961, 787 - 730

TEXT: The second Soviet satellite whose orbit was at an altitude of 307 -
339 km had an automatic scorage system which enabled it to measure contin-
uously the radiation intensity in latitudes of 1650. The scintillation
counter consisted of a §IY-16(FEU-16) photomultiplier and a NaI(Tl) crystal
The energy threshold of this counter was 25 kev. An CTC-5(ST3-5) Geiger
counter was also used. Measurements showed that the counting rate of thne
scintillation counter, from the equator to latitudes of x40 - 50°, increased

from 3 - 5 pulses/cm2°sec to 10 - 12 pulses/cmgosec. In latitudes from
+500 to +659, the counting rate increased to 20 - 600 pulses/cmZ.gec in
most cases. The authors assume that this increase in x-ray intensity is
caused by particles of the radiation belt of the Earth. To prove this
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statoment, the relations between the zones of higher intensity of the
northern and southern hemispreres are studied. It is shown that the zones
of higher intensity on the northern and southern hemispheres are connected
by lines of force of the geomagnetic field. The position of the telt of
enhanced intensity at 320 km from the Earth is determined by the geomagnet-
ic field. The indications of the two counters were compared to determine
composition and energy of the radiation. The authors sare convinced that
the enhanced intensity recorded is due to electrons of the outer radiation
telt, wuich are slowed down in the casing of the satellite. The suthors
thank A. Ye. Chudakov, I. P. Ivanenko, and V. Gorchakov for discussions,.
There are 2 figures, 1 table,and 6 references: 3 Soviet and 3 non-Soviet.
The three refercnces to English-language publications read as follows:

E. H. Vestine et al., Planet. Space Sci., 1, 285 (1959); J. B. Cladis et
al., J. Geophys. Res., 66, 343 (1961); J. A. Welch et al., J. Geophys. Res,

64, 909 (1959).
ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. M. V. Lomonosova
(Moscow State University imeni M. V. Lomonosov)

SUBMITTED: June 7, 1961
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AUTHORS: Vernov, S. N., Corresponding Member AS USSR, Savenko., 1 4.
Shavrin, P. I., Pisarenko, N. F.

TITLE: Discovery of an inner radiation belt at 320 km altitude in
the region of the South-Atlantic magnetic ancmaly

PERIODICAL: Akademiya nauk SSSR. Doklady, v. 140, no. 5, 1961, 1041~1044

TEXT: The paper reports on the discovery and investigation of the inner
radiation belt by the gecond Soviet satellite. The radiometric apparatus
(gas discharge counter (TC-5(STS-5) and seintillation counter ¢3)k16(FEUh\6)
with NaI(T1l) crystal) carried on the satellite recorded increased radiation
intensity above the magnetic anomaly in the South Atlantic. The scintilla-
tion counter recorded particles with a threshold of 25 kev and the total
release of energy in the crystal. Analysis of the data leads to the
following conclusions: The increased radiaticn intensity revealed to the
authors by the flights of the second Soviet gstellite at 320 km altitude
above the Brazilien magnetic anomaLyisattributable to the inner radistion
belt. Since no inner radiation belt has been found north of the geomagnetic
equator, the reflection points there lie higher than in the anomalous
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region. At low geomagnetic latitudes, it is the proton component of the
inner radiation belt which prevails in the anomalous region. The intensity
of x-radiation caused by the deceleration of electrons in the casing of the
space ship rises at higher latitudes and the intensity of the pro%on !
component decreases. An outer radiation belt appears at magmetic latitudes

40°, There is also an intermediate region between the outer and inner
radiation belts. In this intermediate region, the bremsstrahlung intensity
is only & half or a quarter as much as in the intensity maxima of the inner
or outer radiation belt at that altitude. The gap between the inner and
outer radiation belts, which is very distinct on the northern hemisphere
(measurements made from the third Soviet satellite), is practicslly absent
in the region of the Brazilian anomaly. This fact, together with data on
the size of the gap on the nerthern hemisphere and near the equator, might
explain the formation of the inner radiation ¢f the Earth. There are 2
figures, 1 table, and 5 references: 2 Soviet and 3 non-Soviet. The three
references to English-language nublications read as followas: 4&. J- Dessler,
J. Geophys. Res., 64, No 7, 715 (1959); S. Yoshida, G. H. Ludwig. J. A
“an-Allen, J. Ceophys. Res., 63, lio 3, 807 (1960); J. A. Van-Allen. L. 4.
srank, Nature, 183, 430 (1959); 184, 219 (1959).
Card 2/3
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ASSOCTATION: Moskovskiy gosudarstvennyy universitet im, M. A. Lomonosova
(Moscow State University imeni M. V. Lomonosov)

SUBMITTED: June 30, 1961
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AUTHORS:: Yernov, S. N., Savenko, I. A., Shavrin, P. I.,
Nesterov, V. Ye., and Pisarenko, N. F.
TITLE: OQuter radiation belt of the earth at 320 km
altitude
SOURCE: Akademiya nauk SSSR. Iskussivennyye sputniki
Zemli. no. 10. Moscow, 1961, 34-39
TEXT: The investigations carried out by means of the 2nd )(

and 3rd Soviet artificial satellites indicated the existence of
an outer radiation belt, sharply delimited by the high~latitude
region. The scintillation- and Geiger-counters on board the

ond Soviet Sputnik permitted a detailed study of the outer radi-
ation belt in the vicinity of the earth and ite delimitation as
a function of longitude. The autonomous memory-device on board
the Sputnik yielded continuous data on radiation intensity at

altitudes of 306 - 339 km over the entire terrestrial globe for
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latitudes of % 65°. The gcintillation counter consisted of a

eylindrical NaJ(T1)-single crystal and of the photomultiplier

OoY-ib (FEU-16). The GeigeT counter was of type ~ (-5 (STS-5),
which is a halide-counter. A figure shovis the radiation inten-—
gity recorded by means of the scintillation counter at various )[
points of the globe, It was proved that the sharp increase in
counting rate, which could not be explained by the latitude
effect, is due to the radiation velts of the earth; this was
done by analyzing the connection between the regions of in-
creased intensity in the Northern and Southern Hemispheres, by
studying the connection between these regions and the earth's

] magnetic field, as well &8 the composition and energy of the

} radiation., Thus, the zones of jncreased radiation in the Nor-
thern Hemisphere are related to those in the Southern Hemisphere

by the lines of torce of the geomagnetic tield which determines

the position of the radiation belt at an altitude of 320 km,

In order to determine the composition and to estimate the energy

Card 2/4
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of the radiation, the readings of the scintillation- and Geiger-
it was found that the radiation

counters were compared. Hence,

in question is gamma-radiation with energies of the order of
100 = 300 kevVo The mean energy of the gecondary electrons,
arising in the single crystal by interaction with the gammé=
radiation, ig of the order of 105 ev. The clear connection be-
tween the zones of increased intensity in the Northern and

Southern Hemispheres and the nature of the radiation and its

energy are proof that the recorded jncrease in intensity is due

to electrons of the outer radiation velt. In general9 no direct
relation was observed between the intenslty and the strength of ,¥
the magnetic field, This is apparently due to the short life-

time of electrons of the outer radiation velt at the altitudes
he drift-time ground the earth.

under consideration compared to t

An estimate of the lifetime of electrons with B = 300 kev
yielded the value of 106 - 108 gec.; hence, the hypothesis of
local acceleration of electrons within the geomagnetic field is

outer radiation velt 0fceo
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more likely than the neutron hypothesis of electron origin.

[/ Abstracter’s note: The designation "Van Allen Belt" is not

used at all in the Russian text._/ There are 2 figures, 2

tables and 5 references: 2 Soviet-bloc and 3 non-Soviet-bloc, j<
The references to the English-language publications read as

follows: E, H, Vestine, W, L, Sibley, Planet Space Sci., 1,

285, 1959; J, B, Cladis, A, J. Dessler, J. Geophys. Res., 66,

343, 1961; J. A, Welch, W. A. Whitaker, J. Geophys. Res., 64,

909, 1959.

SUBMITTED: May 23, 1961
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AUTHORS: Jguxuuu~§° N., savenko, Lo Aoy Shavrin, P. Iy
ond Pisarenko, N. F.

TITLES Observation of inner radiation pelt at an
altitude of 320 km in the region of the south-
Atlantic magnetic anomaly

SOURCE: Akademiya nauk SSSRe. Takusstvennyye sputnikl
Zemli. NOo 10, Moscow, 1961, 40-44

TEXT: In contradistinction to the otheT zones of increased

radiation—intensity (which form the outer velt), the magnetic

anomaly near the Brazilian coast cannot be related to the outer

radiation pelt owing to its geographical position and to the
presence of a large number of penetrating particles in the radi-
ation. A map shows the regions of increased jntensity and, in
particular, the points at which the intensity exceeded %60

Card@

i .gi vt I .

g o

APPROVED FOR RELEASE: 09/01/2001

CIA-RDP86-00513R001859520007-4"



'AROVED F RELEASE: 09/01/2001 CIA-RDP86-00513R001859520007-4

33307
$/560/61/000/010/005/016
Observation of inner... D299/D302

counts o cm'2° seco"!; all these points were concentrated in the
southern Atlantic. The readings of the Ceiger- and scintilla-
tion-counters are listed in a table and saown in a figure.
Conclusions: (1) The increase in radiation intensity, observed
at an altitude of 320 km above the Brazilian magnetic anomaly, )4
is due to an inner radiation belt. This belt is not observed

to the north of the geomagnetic equatoro (2) At low geomagnetic
latitudes, the proton conponent of the inner belt prevails (in
the region of the anomaly). ¥With higher latitudes, the X-ray
intensity increases (arising from electron bremsstrahlung on

the space-ship hull), whereas the proton Somponent decreases.

(3) At magnetic latitudes higher than 40°S, the outer radiation
belt appears. (4) A transition region is found between the
outer and inner radiation belts, where the intensity of the
bremsstrahlung is weaker--by a factor of two and four respec-
tively--than at the maximum of intensity of the internal and
external belts. (5) The cut between the inner and cuter radia-

card 2/3
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tion belts, very clearly observed in the Northern Hemisphere by
means of the 3rd Soviet Sputnik, is practically non-existent in
the region of the Brazilian anomaly. These facts may shed
light on the origin of the outer radiation belt. There are 2
figures, 1 table and 7 reterences: 3 Soviet-bloc and 4 non-
Soviet-bloc., The references to the English-language publica-
tions read as follows: A. J. Dessler, J. Geophys. Res., €4,

713, 1959; S, Yoshida, G. H. Ludwig, J. A, Van Allen, J. Geo-
phys. Res., 65, 807, 1960; J. A. Van Allen, L. A. Frark, Nature,

183, 430, 1959; J, A. Van Allen, L. A. Prank, Nature, 184, 219,
1959,

SUBMITTED: May 23, 1961 ><
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AUTHORS: Vernov, S.N.} Chudakov, A.Ye.; Vakulov, P.V.} Gorchakov, Ye.V. ;
“Logachev, Yu.l.

TITLE: Radiation measurements in the outer radiation helt on
February 12, 1961, during the rocket flight towards Venus

PERIODICAL: Geomagnetizm i aeronomiya, vol 1, no 6, 1961, 872-874

TEXT: The article deals with data on the Earth's outer radiation belt
cocllected when the Earth-Venus rocket launched. on February 12, 1961, was
30,000 - 45,000 km from the Earth's center. The special equipment installed
in the hermetic container consisted of a scintillation counter and an GTG
(STS-5) gas-discharge counter. The distribution of matter around the NaJ(Tl)
crystal and the gas-discharge counter is shown in a table. By reducing the
dimensions of the crystal and increasing the resolving power of the elec-
tronic system of the counter, the radiation intensity in the belt was cor-
rectly registered., Fig. 1 shows the overload characteristics for the
counting channels of the scintillation (1) and gas-discharge (2) counters.
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These channels could register up to 106 and 102 pulsations/sec. regpectively.
To penetrate the crystal of the scintillation counter and the working volume
of the gas-discharge counter, electrons must have an energy of :; 3 Mev,
protons - an energy of > 32 Mev and the bremsstrahlung quanta - an energy
of > % kev. Curves on fig,2 represent the counting speed of the scintil- /)(’
lation counter (1), that of the gas-discharge counter after corrections were

made according to the curves in fig. 1 (3) and the energy relzase in the
crystal in relatior. to the distance from the Earth's center (2). As all three
curves were more or less parallel, the mean energy release in the crystal

for one reading of the scintillation counter was 130 kev and remained
constant between 32,000 and 40,000 km and the mean energy of the brems-
strahlung quanta did not vary with distance. The constancy of the mean-
energy release showed that no great changes occurred in the spectrum of elec-
trons of the outer radiation belt. A diagram (fig. 3) shows the paths of

the interplanetary rocket (curve 1) and those of another three Soviet rockets
(curve 2). A comparison of radiation arnd ionization data concerning the
interplanetary rocket end the space rockets no. 1 and 2,showed that the
outer radiation belt was stable for a period of 2 years when no magnetic
perturbances were recorded. However, this period was not long enough %o
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[}

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859520007-4"



"APPROVED FOR RELEASE: 09/01/2001

3 PRI ) O PSR Fesinugs SRR O S
51~ G TS SRS L s A e e GG S A W S e 2 e

Radiation measurements ...

evaluate solar effects on the outer belt, bu
of the absence of such an effect. The space
a moderate magnetic storm (the change in the
nents of the terrestrial nagnetic field was

The external side of the belt was not measur
lease in the crystal during the entire fligh
lated for the rocket no 1 and was 1.5 times

no 2, i.e. no changes occurred in ths mean 3
the flight of the rocket no 3 during a moder
measurements were started a few hours after

storm, the radiation intensity in the belt h
other hand, it is also possible that not all
radiation intensity of the Earth's outer rad
are 4 figures, 1 table and 3 non-Soviet refe
language references are: W.H. Hess, J. Geop
P. Rothwell, C.E, McIlwain. J. Geopkys. Res
R.L, Arnoldy, R.A. Hoffman, J.R. Winckler, J
1361.
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t could be taken as an indicatim
rocket no 3 was launched during
vertical and horizontal compo-

abou’ 250 and 150} respectively)

ed, but the total energy re-

t coincided with that calcu-

less than that of the rocket

tate of the outer zone during

ate magnetic storm. Since _an//

the teginning of a magnetic

ad nct yet decreased. On the \
magretic storms cause the

iaticn belt to decrease. There

rences. The three Znglish-—

hys. Res.,1960, 65, no 10, 3107;

-» 1960, 65, no. 3, 799;

. Geophys.Res., 1950, 65, no 5,
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BLOKHIN, Nikolay Nikolayevich; PARIN, Vasiliv Vasil'yevich; GAZENKO,
Oleg Georgiyevich, kand.med.nauk; VERNOV, Sergey Nikolayevich;
STAROSTENKOVA, M,M,, otv.red.; SHISHINA, Yu.C., o
MAZAROVA, A.S,, tekhn.red.

[Medicine and cosmic f£1ight] Meditsina i kosmicheskia polety;
sbornik, Moskva, Izd-vo "Znanie,® 1961, 30 p. (Vsesoluznoe
obshchestvo po rasprostraneniiu politicheskikh i nauchaykh
znanii, Ser,.8, Biologila i meditsina, no,9)

(MTRA 14:6)
1, Prezident Akademii meditsinskikh nauk SSSR (for Blokhin),.
2, Deystvitel'nyy chlen Akademil meditsinskikh nauk SSSR (for
Parin), 3. Chlen-korrespondent AN SSSR (for Vernov),

(SPACE MEDICINE)
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AUTHOR: Vernov,; So Hes Corresponding Member AS USSR
,
TITLE: Space radiations

PERIODICALs Meditsina i kosmicheskiye polety; sbornik, no. 9, 1961, 28-31

arizes the present knowledge of cosmic radia-
flight. The existence of cosmic radiation
ing distance syom the earth has been

known for some timeo. Skobel'tayn showed thet this radiation contains
acaroe particles paving energies of more than 10 ev, whereas even with
the large particle accelerator at Dubna only 10»109 ev can be obtained.
The higher the energys; the stronger is the effect on 1iving veings. The
radiation belts near the earth, which were recorded by the first artificial
gsatellite and are due to the geomagnetic field, were unexpected. It is
presumed that planets, such as Mars and Venus, and other celestial bodies
with a magnetic field have radiation belts. The results obtained from the
second space rocket have shown that the moon has ' no magnetic field., These
belts form wreefs" endangering space-ships. Their radiation jntensity is
so strong that space-craft £lying through them needs special protection,

card /2
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tions and their effect on space
increasing in jntensity with ris
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Space radiations B144/B101

particularly in long-period flights. Flights on satellites below the
radiation belts have proved harmless to organisms. The radiation intensity
on orbitse, such as that of "Vostox" (apogee 302 km), was determined. The
instruments of the third satellite recorded an additional radiation at
altitudes of several 100 km, which did not exceed the dose permissible to
laboratory workers. Thick walls will protect space vehicles against the
"reefs" moving in space. Modern technology permits to determine the radia-
tion intensity within seconds and to avoid imminent danger. Astronauts
are endangered by solar eruptions and faculae of varying intensity and
their effeot on the magnetic fields followed by the formation of some kind
of artificial cosmic radiation of solar origin. Its intensity can exceed
that of ordinary cosmic radiation by a factor of from 10 to sometimes
10,000. Prbtection of space-craft against these solar "storms", occurring
about once a year, makes it neceasary to increase its size a litte, Much
heavier "storms" burst deep in the Galaxy. It is concluded that astronauts
are hardly endangered by constant cosmic radiation, but that combination
effects with other factors, such as weightlessness, have to be taken into
account. Undoubtedly, radiation can be largdy increased in some areas.

To protect astronauts against these sporadic dengers, the sun, usually
regarded as a very constant celestial body, has to be closely observed.
Card 2/2
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? a/f'/o B102/B205

AUTHORS: Vernov, S, N., Solov'yeva, V. I., Khrenov, 3. A.,
Khristiansen, G. B.

TITLE: Fluctuations of the muon flux in extensive atmospherie
shovers

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 41,
no. 2(8), 1961, 340 - 353

TEXT: The study of fluctuations of the muon flux in extensive atmospheric
shovers is very interesting, since the fluctuations accompanying the
formation of avalanches of high-energy nuclear-active particles in the
atmosphere, as well as the applicability of tha various models of shower
formation can be estimated from their character. This article gives a
detailed presentation of the results of an investigation of muon-flux
fluotuations in extensive atmospheric showers, which were carried out
with a special device for comprehensive studies of such showers, made
avallable by Moskovskiy gosudarstvennyy universitet (Moscow State Uni-
versity). First, the authors give a detailed description of the experi-
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Fluctuations of the muon flux... B102/B205 g
mental arrangement which used numerous Geiger-Miller counters in hodos-
copic arrangement. Fig. 2 shows a muon detector. Detectors of this type.
used for measurements on the earth surface, had a total area of 4.75 m2;
at a depth of 20 m water equivalent, it was 3.2 m2, and at 40 m water
equivalent, 6.3 m2o The arrangement was designed in such a way that six-
fold coincidences could be recorded., Showers with N>»105, in which the

numbers of muons with E:>4n1089v were determined, were examined more
closely. In order to eliminate the nuclear-active effect, only the
records of those detectors were taken into account, which ware more than
50 m away from the shower axis., The arrangement made it possible to
measure the total number of shower rarticles and the number of muons in
the shower simultaneously. fThe showers invesiigated were grouped as
followss

Card 2/5
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A - Detectors on the earth surface

N = (2 —5).108
{N=w“mymh

N> 107
Detectors N={2-—4).100
N>4.100 ’
N=(l-2)10¢
Detectors B { N=(2—4).100 .
N>4.10° VL

The distribution of events with respeoct’ to the ratios q¢/p (q - number of
recorded muons, p - average number of muons to be expected) for the

groups (A: N > 50106;6 tN > 4-106; B: N 2 4-106) is given in a table.
Oonoclusions: The slight fluctuetions of the muon flux in showers with a
given number of particles, which were observed experimentally, contradict
the conception of the developmeni of extensive air showers proposed by
- Ts E. Cranshaw, and A. M. Hillas in a report delivered at ths Internatio-
nal Conference on Cosmic Particles. The fact that the experimentally
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*

observed fluctuations of the muon flux do not exceed the theoretically
predicted fluctuations (theory tnkes into account only fluotuations at the
altitude at whioh the primary shower-producing particle undergoes its
first interaction) corroborates theory. Calculations show that in the
case of a shower developing without fluctuation, the form of distribution
with respect to the muon number n.. in a shower with a given number of

particles is highly senaitive 1o the quantity ¢ = (A + B)/A -¢’- 1. Since
’ Aand v are known, the value of . can be estimated from the form of
- distribution with respect to n, (. is the interaction mean free path of

B the ultrahigh-energy particles releasing the showers. 1In order to obtain

- the exect distribution of muon fluxes, it is necessary to improve the
experimental conditions. The authors thank I. P. Ivanenko for a dis-

- cussion, and K. I. Solov'yev, V. Sokolov, Ye. Shein, V. Putintsev, I.
Vasil'chikov, V. Nazarov, G. Degtyareva, N. Proshina, and I. Massal'skaya,
co-workers of MGU, for assistance. There are £ figures, 4 tables, and
8 references: 7 Soviat-bloc and 1 non-Soviet-bloc.

ASSOCIATION: Institut yadernoy fiziki Moskovskogo gosudarstvennogo univer-
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‘ versity)
SUBMITTED: March 13, 1961

Legend to the Table: (1), (3), (6):
D]

Experimental distributions;
» (4)y (7)1 distribution to be exp

ected from the formula

P13

2 W), (a8 q/p =014y, VL
‘ . 9=0 N
i )

‘2
2 V() (am 9/P="f3+%), n 1. A

9=p; /3

(8)s distribution to be expected from the factor

from the statistical fluctuations. The last line
events,

given in column 5 and
but one gives q/p of all
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PISARENKO, N. F., SAVENKO, I. A., CHUDAKOV, A. Ye., SHAVRIN, P. I.,
VERNOV, S. N., GORCHAKOV, E. V., LOGACHEV, Yu. I,, NESTEROV, V. E,

"Investigations of Radiation During Flights of Satellites , Space
Vehicles, and Rockets:"

Soviet Papers Presented at Plenary Meetings of Committee on Space Reszarch
(COSPAR) and third International Space Sumposium, Washington, D. C.,
23 Apr - 9 May 62.
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"Mhe earth's radiation belt"

report to be submitted to the 13th Intl. Astronautical Congress, IAF,
Varna, Bulgaria, 23-29 Sep 1962.
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s/560/62/000/013/002/009
T 1046/1242
AUTHORS: _Vernon,~3vNT1—Savenko, I.A., Shavrin, F.I.
Nesterov, V.E., nnd Pisarenko, N.F. :

TITLE: Radiatioﬁ belts of the earth at altitudes from
180 to 250 km

SOURCE: Akademiya nnuk SSSR. Iskusstvennyye sputniki
7emli. no.l3j. oscow, 1962, 67-74

TEXT: Assuming identical altitude dependence of the
radintion intensity in the nnrthern nnd-the southern hemispheres,
it is shown trom measurements mnde on the third orbital space ship
on December 1, 1960 (orbital dnta: perigee 187 km, apogee 265 km,
ifhclination 659) that the radiation intensity in the outer belt
decreases by a frctor of 2 between h = 235 lm and h = 185 km.
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Radiation belts of the errth...

Comparison with the findings ol the second orbital spaceship shows
that in the high radintion-intensity regioun in the Southern Atlan-~
tic the bremsstrahlung intensity has increased with the 100 km
decrease in altitude and the entire region appears to have shifted
to the north-west. This ~nom:lous beh~vior may be due to either
the magnetic storm of November 30 and December l, 1960, or to some
new phenomenon on the inner beundsry of the radietion belts, The
average bremsstrahlung enerzy ror the outer-belt electrons is

E, = 2.105 eV; the correspondinz electron flux is 2.109 particles
cm~2 gec~l, The radiation over the Bragilian magnetic anomaly is
due to the protons of the inner r.diation belt; the particle count
in this region (Geiger counters) drops from 10 particles ,ocm=2
.sec~l at h=320 kn (orbital ship II) to 2 particles .cm~2 ,gec~1l
at h=220 km (orbital ship III), There are 6 figures and 2 tables,

SUBMITTED: September 12, 1961
tQard 2/2 '
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The primary cosmic-xray compornent ... B102/B104
40 m water equivalent. The nuclear—active—particle jetectors form 8 \
system of 128 ionization chambers (8 m2) ghielded Dby lead and graphite )
filters. The number of muons produced in charged-pion decay was (e

estimated (the pions were agsumed to be formed in gamma—quantum

photoeffect on puclei of air atoms): R;(E) £ 5030/1.8(1-d)5, w & 0.5
0, < 1073; for B, 108 ev and E, = 1010 ev (= = 0.5) NﬁX1o1°) < 10°.
i The number N; of muons in nuclear shovwers was measured. Tor showers with

¥ = 7+10 @& mean number of 8'104 auons with B 2 1010 ev is to be
expected. - The spatial muon flux distribution was determined for these

two types of showers (Q;'and §£). In the case of 8 simple asodel of air

shower production (suppl. Huovo Cimento, 2, 649, 1958), an analysis of
A Eo is the

the experimental data yields N = keEoexp(-x+xm+x°
energy of tbé;primary particle, X, ijs the depth of its first interaction,

Xy 55?10830 Ci“—”dépth of observation), ¥ i the total nuaber of
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JEgy = 200 g/cmz,

B = 30 g/cm2 and ® = 0.8 * 0.1. If the primary energy gpectrum has the

shape AEg ?+1)d80, ot fixed N the X, distribution hes the shape
!

1fu (B2 -
N/l'l-

action. Comparison petween experiment and theory yields N = (85%5) g/cmz,
as an upper 1imit. For charged muons their energies (EM) and numbers

shower particles; the number of muons Np,’ k

dNPJ » being the mean free path with respect to inter-

(n.) were neasured and calculated for several sltitudes Hj W is the

probability for a charged pion produced at H decays without interacting
with an air nucleus. The results indicate that in ~ %% of all cases
nuclear jnteraction is acconpanied by & production of narrow beams of
great numbers of charged pions. There are B figures.

Card 3/4

S W LY I The . ! '
et s e Eerapony §£é§§5;?A;trA":'-:;::w"4 52
TRARDRS I Dot it R erEnoas) NP Wik S |

APPROVED F :
OR RELEASE: 09/01/2001 CIA-RDP86-00513R001859520007-4"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859520007-4

RSN BOA S TR DA IR AT L PR A | N AR

5/048/62/026,
The primary cosmic-ray component ... 51/034104/026/005/014/022

Benuma Hef00M I aZ0M H w500 M Hol 100 I = 1) u H=5.1005 I = 16° 8 H = 1,710 '

‘En- oV 1,4-101 {,8:101° 3,3.10© 9,3.10'% 3,3.101 6,3.101 {,2.{on 1,7-10m

3 . .
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B108/B102

Khristiansen, G. B., and

3.94/°

AUTEORS: ‘wI§£§21;_§;_§L%_Pmitriyev, V. A.,
Gulyam Sadyk Tuxnhibi

TITLZ: gtudy of the high-energy muon spectrum at a depth of

A0 m water equiValent

Seriya fizicheskaya, V- 26,

PIRIODICAL: Akademiya nauk SSSR. Izvestiya.
no. 5, 1962, £61-667

TEAT: The underground muon spectrum was gtudied +ith an array of
1.75 mzy with 48 Geiger-utller counters ,é;

10 to 1013 ev. The muon gpectrum

(1.6 mz) operating at energies from 10 »
jnduced by high-energy muons

was determined from the spectrunm of showers 1
The spectrum of the showers recorded, each

in the ionization-chambers.
of which involved > 200 relativistic particles, could be approximated by
+ 0.2. 1In the case of showers

atial law with the index { = -1.9
- -1.8 ¥ 0.4. The atrongest showeIs involved
tained sho# that the mucn-energy

:onization chaBbers (overall area,

an eX%ponc
#itn > 2000 particles, ¢
rore than 20,000 particles.

The date ob
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Study of the hign-energy... B108/8102

spectrun is uniform throughout the range of 1011 to 1013 ev. The constant 657
exponent { in this range is indicative of a more complex nature of nuon
production in the atmosphere than has hitherto been assumed. The producticn

of muons by K-mesons, which would increase the exponent [ is also consid-

ered. There are 3 figures.
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Radiation studies during the flighta ... B125/B102 .

boundaries of this belt were determined more accurately by the lower
orbiting Soviet spaceship. At 16 hours after the chromosphere flare of
June 17, 1958 had vanished but still a few hours before the magnetic
storm, charged particle intensity increased. The glectron spectirum

of the outer radiation belt @ n altitnde of
32,000-40,000 km, nor did the

f1ight of the third Soviet spaceship have any substantial effect on the
outer radiation velt. Except for a few percent, the proton intenaity of
tne inner radiation pelt remained constant during the three weeks' flight
of the third Soviet satellifte. The increased radiation intensity over
the Brazilian anomaly, ohgerved on board of the second spaceship at an
altitude of 320 km, was due to the inner radiation belt. In this anomaly,
the proton component of the inner radiation belt is predoninant at small
geomagnetic latitudes. The portion of X-rays increases witn increasing
latitude. A 2zOne of loweT bremsstranlung intensity separates the outer
from the inner radiation belt. This zone is prectically agzent in the
region of the Brazilian anomaly. The equator of cosmic rays determined
by the second and the third Soviet gpaceship resenbles remote.y & sine
curve running between 110 of northern and 110 of southern latitude.
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Between 60° western anl 60° eastern longitude the equator of -losmic
radiation lies north of the theoreiical sine curve. The general trend of
the lines of equal cosmic radiation intensity corresponds in general to
the distribution of magnetic rigidity. There are 16 figures snd 2 tables.

ASSOCIATION: Nauchno-issledovatel'skiy institut yadernoy fiziki
Moskovskogo gos. universiteta im. M. V. Lomonosova
(Scientific Research Institute of Nuclear Physics of the
) : Moscow State University imeni M. V. Lomonosov).
- Pizicheskiy instifut im. P. N. Lebedeva Akademii nauk SSSR
(Physicd Institute imeni P. N. Lebedev of the Academy of
Scienceg.USSR) :

3
R
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L2155

- \ s/203/62/002/001/003/019
2100 (0 2003 1023/1223

AUTHORS ¢ y__grnov,{',.z-l., savenko,I.A., Shavrin,P.I., Nesterov,V.Ye.
ang 2isarenko, l.Pf.

TITLE: Earth's radiation belts at 180-250km helight
PERINDICAL: Geomagnotizm 1 Aeronomiya, V.2, no.l,,1962, 41-47

TEAT: The dlstribution of cosmlc raya dnd radiation belts at the
height of 307-33%km were obtained by the second soviet cosmic
antollites The third cosmic space-shlp, 1launched on December 1,
1960 with a perigese of 180km, apogee of 250km and an inclination
of 650 measured the intensity and geographical position of the
180-2560km, The appér stus
of 14mm height and
ounter, The
crystal cou od the total
energy dissipation in ite. The counting rates increase from the
equator- to higher latitudes: of the counter from 0.8 to 3.2 counts ,
cm 860
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s/203/62/002/001/003/019
1023/1223
Earth's radiation belts,..

of the photomultiplier from 3 to 12 £2§¥§%b‘ ana the energy dis-
av
sipation incrensed from 7, 5x10° to 3 7x107 me sec s Vhen passing
radiation belts the counting rate incrensed considerably. Graphs
based on data from spaco-ship 2 and 3 are given, The geographical
distribution of the radiatlion intensity as measured by the
scinillation counter is also presented in a graphical form, The
radiation intensity in the outer belt as measured by space-ship 2
13 on the averagse 2.2 times higher in the southern hemlisphers
(average height 330km) than in the northern (average heizht 320km),
The same ratio as measured by space-ship 3 13 4.4 (averaze height
in southern hemisphere - 235km, in the northern - 185km). Theare
:ore variations in the geographical distribution of the belts
between the two flights, The proton flux decreased betwsen the
two flights. There are 6 figures and 2 tables,

ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. M.V.

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859520007-4"



RS

"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859520007-4

e e S L S S R N R

S AR KR N R

s/203/62/002/001/003/019
1023/1223 /001/003/

Earth's radiation belts...

Lomonosova, Institut yadernoy fizikl (Moscow State

University Im. M.V. Lomonosov, Institute 0? Nuclaar
Physics) ‘

SUBMITTED: August 28, 1961

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859520007-4"



"APPROVED FOR RELEASE 09/01/2001 CIA-RDP86 00513R001859520007 4

j§§§921_§:_§.[V1ernor, S. M,]; CHUDAKOV, O, Ye,[Chudakev, 0, IE,]

Investigation of cosmic rays and the terrestrial corpuscular
radiation by means of rockets and satellites. Dos, such. fiz.
no.6:17-33 162, (MIRA 16:1)

(Spaceships) (Cosmic rays)
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- .VERNOV, S,N.

Introductory note. Izv.AN SSSR.Ser.flz, 26 no.5:545-548 Ap
'62, (MIRA 15:5)

(Cosmic rays) (Particles (Nuclear physics))
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B102/B104
AUTHORS: Vernov, Yu. S., and Sisakyan, I. N,
TITLE: The problem of gamma quantum and muon emission in high-

energy multiple production

PERIODICAL: Akademiya nauk SSSAR. Izvestiya. Seriya fizicheskaya,
v. 26, no. 5, 1962, 642-650

TEXT: Ye. L. Feynberg (Izv. AN SSSR, Ser. fiz. 26, 5, 622) has shown F
that at very high energies in multiple particle production gamma quanta, v
muons or even electron pairs can be emitted. This effect is now
theoretically studied on the basis of approximate models. Owing to the
difficulties arising in strong-interaction procedure the problem cannot

be solved exactly, but the radiation intensities can be estimated in
perturbation-theoretical approximation. The total number of 7-quanta -

emitted is calculated for a meson-nucleon plasma which radiates as a

black or gray body, on the basis of Landau's hydrodynamic theory.

Approximatively Nr¢d5OA92(T°Au)4/3'Vzh(ToAu) is obtained. The angular

Card 1/2
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. 5/048/62/026/005/013/022
The problem of gamma quantum ... B102/B104

distribution is determined for. an isotropically emitting volume element,
terms of higher order than/u/To being ignored. Numerical estimates /.

for the total energy and the total number of y-juanta emitted are given. W
Finally, the intensity of the electromagnetic emission is estimated with
the help of -perturbation theory. The results are only illustrative and

give the possible order of magnitude of the effect. For EL~1015 ev
N,.~N. and EM'V1O-BNZ. There are 5 figures.

b
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AUTHORS® Vornovs 9. N., Li Don Khva, KhrenoV, B, Aoy Khristiansen G. _
g' | 1 10
TITLE: Muon beams in extensive air showers !

PERIODICALS Zhurnal cksperimental'noy i teoreticheskoy riziki, v 42,
‘ no. 1962, 158 - 769 : :

TEATs The uqderground measurements of cosmic-particle distrivations des~
cribed in Ref. 1 (ZnBTF, 37, 1252» 1959) have been continusd. The spatiali
muon distributions have been measured at a depth of 40 m water-equivalent '
by means of Geiger counters in hodoscope circuite. The total area govered o
vy the counters was 1.2 m2. The spatial muon disirivution was characterhwd“
" by the distance D petween the muon tracks in dependence on M (number of :
recording counters in the middle TOW/)H N (pumber of particles in the sbowet)

. and R (distance from the shower axis on the earth's surface). Mhe showers!

recorded were divided into two groups? R <30m (N-5'104-1O6), end R>50m {
;

(N =10 - 2‘101). The meson track distribution determined wat analyzed
Card 1/2 o B
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DORMAN, Leyb Isaakovich; VERNOV, S.N., prof., otv. red.; ALEKSEYEV,
D.M,, red.izd-va; LAUT, V.G., tekhn. red.

[Variations of cosmic rays and space exploration] Variatsii
kosmicheskikh luchei i issledovanie kosmosa. Moskva, Izd-
vo Akad. nauk SSSR, 1963. 1026 p. (MIRA 16:7)

1, Chlen-korrespondent AN SSSR {£o¥ Vernov).
(Cosmic rays) (Outer space-~Exploration)
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VAIULOV, P.V., YEROV, 8.N., OORCHAROV, YE.V., LOGACHEV, TU.I.
CHARAKHCEYAN, A.N., cmnmmu, T.N., CHUDAKDV, A. YE,

Cosmic rays in the nnt«phvu and M eorrelation with
solar sotivity. .

Report %0 be sutmdtted for 8pace Resesrch Committes en ODSPAR 6th
plenary meeting
Varsew, Poland 11 June 63-
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VERNOV, S.N.

*Trapped radiation.®

Revort submitted tothe ynposium on Results of the IGT-IGC (I
- tl.
Geophyaical Year) Los Angeles, California 12-16 hggn].;&

APPROVED FOR RELEASE: 09/01/2001

CIA-RDP86-00513R001859520007-4"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859520007-4

; et 11 - = B
= e s LY
L 1744567 |
r B
ACCESSION wRi AP W0, w04 & Y /o %
8/000/63/000 hxn iney e e 4 -
neuaRa 2 0
ATTUORY, Petrov, 2, W, !isadamigt an Vq%@mﬂ b, 7 - !
A% T aneun (_\l(‘\‘[_\p‘ L ov g B . v ‘;-a\;‘ > : bt ~OTT | mambar Lo nt e, A
Do benign L vy ] " e “ =
, - ST e ©f TR nntag) Qi gmaga P
- . Lt
<71 ArTlfcatlons of Mosabauer nlfec, .

[~Ta Al "
SCRCE1 RY SSSR. Vestnik, no. 7, 1061, 40-41

TOF
OPIC TA2S: radiation, recoil, resonence, Doppler stc et erystal lattice

ABSTRACT™: R
1L VI e }
cently Mosgbaver discovered a new asrect of emfssion ant ‘4
garme rays by nuclei in solids, 4 certain fractic these r £ the mociot on
the 3011d 13 emd tted without 1;1dividu81 o 1 oo 0;’ B emetoey® of the nuclet o
121 nuclear recoi T
tom foHd 11, Instead, the rece -
ek A ,iivered to the crystal lattice ag = vhole, resultng «n' ag’ 4 u-u mm?p Sy
ahift, 78 w03t glon!floant effent P cara Yo e e e memmn T .
r\r':_"“ agp FDQOFQ?\ bR 4 L . ) - v ) e 'p‘d‘- q‘:on {s "e p"‘*pmg‘"
14 /-;( --ionance line Lr tha am'zzior o- fbsarviton snectrum Tor =Xnnr‘\‘ Yo, +he R
:h" €v Zamma ray without recoti] b ~.l-md arogarand Pss7 4 : 214 c n hes 1 e
e ey 20 " i-md 2rogaranpd | s metallic {ron hag haa
Neerpd ogcisely1def‘1ned glectromagnetic frequency yat discovered ;‘},a 1ormov-—;i
> - 8 nuclsus, the zharper becomes +he resonance curv A 2 Ceaar
tnitie aprlications aan he faregsan for < "eTllicatione of ‘H'a. “'»“‘"e e
T N8 AnTilcationg of *hig prien

"‘8. T

- 1 + > Y,
rhvglee, ¢hg afeans pay 58 usafrl {r ahe gl b
K T s B AR A hetdar dngipnt (res apvetal e

+4pnan "‘br tion ma+tn 1percondiyye 4 gl ey snd ralaéd \d s“c A‘fe(‘*s n orham 3
«w.C2 Vi -.0onsg, ° MC T G - - v H - - ~— . C . 19 B
w3l
/ - , .
a 31D (o] )] - e - < ¥y i

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859520007-4"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859520007-4

I N T sk b e R son e e T e :

S A

By

L 1744561
ACCESST(M ¥Ry AP 3004306 O

one mav study rolscular stiuctures, the hyperfine apli‘tting d\xemto tzf(x::r\:ﬁle-mag-
netlic “4eld nteractions, wnd !somer chemistry, ™nallw, in mtomatt Y

" k4 teq and
. srget sould he igseful 4r sontralllng vervy tmall relative mvamen-s "P
¥ossbauer o7 ec - cOM- tpynting “awinarn %o obtsin and rraceas {nfor-

complsx chemical ranctiong and {r cons
mation.

ASSOCTATION: nome
. SUBMITTED: 0O DATE ACO1  15kugh? mcL: 00

1SUB CODE: PH NO REP SOV: 000 OTRER: 0CO

e WY
.

o
oud.
.
@
-
-
.

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859520007-4"



"APPROVED FOR RELEASE 09/01/2001 CIA-RDP86- 00513R001859520007 4

""*‘ &P awm#wm NI RTER A Bl

VERNOV, S.N.; SAVENKO, I.A.; SHAVRIN, P.I.; TVERSKAYA, L.V.

h's radiation belts at an altituce of

Structure of the eart 812,815 S-0 '63. (MIRA 16:11)

320 km, Geomage 1 aeTe 3 noe5

noy fiziki Moskovskogo gosudarsivennogo universie

|Institut yader
teta.
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1. Chlen-korrespondent AN SSSR.
(Outer space--Exploration)
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~-800 kn during flight of Cosmos 17,"(USSR)

nInvestigation of radiation at altitudes of 250
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"A Study of Cosmic Rays at Altitudes of 200 to 40O Km"

Report presented at the COSPAR, 5th Intl Space Science Symposium, Florence,
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TITLE: Some results of radiometric measurements atkeights of 200—400 ka during
11960-1963 - e
_I'sOURCE: Kosmicheskiye Issledovaniya, v. 2, ro: 1, 1964, 136-146

; Y ‘
.t TOPIC TAGS? artificial sateliite, radiation dose, radiation belt, cosmic radia-
'tion, cosmic ray, solar activity cycle, artificial radlation belt, space flight,
\-gstronaut ‘

»"ABSTRACT: Measurements made by 15 satellites and spaceships (the second and third :
''spaceships, satellites of the ticosmos'' series, and "Wostok' spaceships) during the
i period from August 1960 through June 1963 at heights of 175-4C5 km were used to g
t determine the daily values of the radiation dose for various flight trajectoriesy

. these doses were 10-55 mrad/day and are not dangerous for astronauts when the

‘ shielding of the ship is denser than 3-5 g/cmz. At the time of measurements in .
April 1962 and June 1963 it was found that there was an increase by a factor of 1.2: e
in the Intensity of cosmic radfation in the high latitudes where the magnetic rigi-.
~dity dcie/s3not exceed 5.4 Bev. There was no increase of intensity in the equatorial ;
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""tion of a genetic relationship between excess cosmic radiation-recorded at heights
of 200-400 km and primary cosmlc radiation. Using mirror points at heights of
i about 350-370 km, It was possible to determine the lifetime of the particles of the
jartificia! radiation belt as approximately 3 months. For orbits of 210-369 km the
i'dose caused by the artificial radiation beit 20 days after its formation was almost
H} times as large as the dose caused by cosmic radiation in the natural.belts. The
-idependence of the mean daily intensity caused by the radiation belts on height was
ldetermined. In an orbit of 207-407 km this intensity was 5.6 times as large as in
::an orbit of 209-301 km. The contribution to the dose by the radiation belts for
. satellites with an apogee” of 40O km becomes equal to the dose caused by cosmic radi=
cation. A table in the original article lists the characteristics of the radio-
i metric apparatus carried aboard the ‘‘Cosmos' satellites; another table lists the 15
satellites and spaceships and the absorbed dose measured by each. HThe.authors ex-'
" press thanks to S. F. papkov, Yu. V. Trigubov, 0. {. Savun, A. F. Tupikin and L. Ao’
- Smirnov for participation Ip}developing the apparatus and making the experiments oo
. and to Prof. N. L. Griaorov for participation in discussion of the results) 0Orige.:

art. has: 2 fi;urag, 2 tables, and 9 formulas,

: !
ylatitudes (magnetic rigidity g;éater than 5.4 Bev). These facts confirm the assump;
t
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' AUTHOR: Basilova, R} N.; Verno#, §. N.; Nesterov, V. Ye.; Pisarenko, N, F.;
, Savenko, I, A.; Shavrin, P. 1.
"TITLE: Ianvestigation of cosmic radiation at heights of 200-350 km by the satellites
‘ "Kosmos 4" and "Kosmos 7" .

. I'SOURCE: Kosmicheskiye issledovaniya,

na 1

v, 2, no. 2, 1964, 280-288

§TOPIC TAGS: artificial satellite, cosmic radiation, cosmic ray equator, cosmic
' rays, radiation counter, inner radiation belt, radiation belt

iABSTRACT: As the result of an analysis of the counting rate of STS-5 counters

" carried aboard the satellites "Kosmos 4" and "Kosmos 7", it was possible to find 13
' additional points on the cosmic ray equator. A study of the geographic distribu-

o ' tion of the counting rate of the STS-5 counters also made it possible o discover a
N . relationship between the radiation registered by these counters and primary cosmic
irays. The regular longitude variation of the STS-5 gounting rates in the neighbor-
' hood of the equacor;"che relationship of the counting rate to the maghatic rigidity
: }cutoff of the point of measurement and the reasonable latitude variation are all

: ;properties of the t%@iation registered by these counters which can be related to
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?primary cosmic rays, " It would be dtfﬂcult to explnln these facts by assuming

. that the registered, patticles had diffused from the inner radiation belt., Fig., 1
‘of the Enclosure shows the geographtc position of. thé points of minimum radiation
‘registered by the counters. "The authors wish to thank Ye., A. Voronina, L. V.
"Drozdova and N, M, Trxishkina for qomputaci.on and drafcing work", Orig. art, has:
5 fgrmulas, 5 figurea and 2 tables, !
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Fig. 1. Geographic positions of points of minimum radiation registered by the STS-5
radiation counters. Open circules denote the minimum counting rate of the STS-5 coun-
ter according to data fror the second satellite-ship; the crosses danote the minimum
counting rate of the STS-5 counter according to data from the third satellite-ship;
the filled circles denote the minimum photomultiplier current according to data from
the third satellite-ship; the triangles denote the minimum counting rate of the STS-5
counter counting rate according to data from the satellite "Kosmog-4"; the squares de-
note the minimum counting rate of the §TS-5 counter according to data from the satel-
&H.a gygsmos-r'; the gsolid liaa is .t:he‘ cosmic ray equator as fixed by Kaellogg.
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TITLE: Geogréphic position of the maxima of particle intensity in the oiter
radiation belt at low heights

SOURCE: Kosmicheskiye issledovaniya, v. 2, no, 2, 1964, 289-295

TOPIC TAGS:. upper atmosphere, radiation belt, outer radiation belt, aurors,
radiation intensity maximum

i ABSTRACT: As a result of investigations by the 'second and third Soviet gpace-~
ships, the position of the maxima of intensity of particles in the outer radia-
tion belt has been established experimentally at all longitudes, The experi- .
mentally determined intensity maxima in the outer radiation belt are situated
at different longitudes approximately along the drift paths of the mirror pointe,
However, in two rangas of longitude (from -150 to -110° and from -50 to -10°9) in
the northern hemisphere and in magnetically conjugate regions there is & dis-

‘© placement of the position of the intensity maxima in the direction of greater

.__values L, In the first of the mentioned regiond the position of thé maxima of
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fzfequency of occux,‘:rence of auror'q!is also 1s displace:;i in the directig';n o larger L,
As a result of investigations made or the sacelﬂice "Kosmos-4" 1% hds been found
that in a broad range of longituges here 18 a ;‘lispl acement of tha éntensity
4 maximum in the outer radiation b:glt: on magnetically, quiet days in the direction
/ of greater latituft_ than 1is the case on magnetically disturbed days. Fig, 1 of
» the Enclosure ahm,gq: the geographj.c position of the maxima of intensity of parti-
cles in the outer radiation belt at low heights "fhe authors thank M, V,
Tal'tsov and N, P, Pisarenko for;participation {n t experiment, L, V. Drozdova
and 0, P, Gorskaya for assistance in finalizing the data and V. Gess who furnish-
ggbﬁge maps of drift paths at various heights"”, Orig. art, has: 5 figures and 1
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Fig. 1 (cont,) spaceshipsg respectively; the crosses denote magnetically conjugate
points for maxima measured on spaceships; the open squares denote txperimentally
determined points of the maxima obtained during the flight of the satellite
"Kosmos-4"; the triangles denote magnetically conjugate points for maxima meagured -
on- the satellite "Kosmos-4"; the 1ines denote the drift paths of micror points (at

lesser latitudes for L = 3 and at 8reater latitudes for L = 4),

1 verticals geographic latitude; horizontal; geogr;phic longitude
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TITLE: Investigation of terrestrial radiation belts in tha region
of the Brazilian magnetic anomaly at heights of 235 to 345 kn

!
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' TOPXIC TAGS: magnetic anomaly, anomaly region, 'inner radiation belt,
‘magnetic level, Geigar counter, electron lifetime, artificial radia-
"tion belt . \
ABSTRACT: A large region of high radiation intensity at the height
of 300 km was detected by the second space probe at ‘the Brazilian
great negative geomagnetic anomaly. The intense radiation 18 caused
by the sinking inner radiation belt at that height in the anomaly re=
‘ 3 the. intensity of -t magnetic field at the height men~ !
tioned is less than 0,22 g8+ The comparison of the counter speeds of
Coswos 4 with those of the second probe showed ‘a more' rapid decrease
in the fntensity of thae magnetic flield when the measurements were
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rcarried out by Cosmos 4 at magnetic levels 1,2, 1.3, and 1.45.
comparison shows an increase of protons of the energy 25 Mev in the
‘period between the launching of these gspace probes, Four timas
jmore particles were counted during the Cosmos-4 flight
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- V'TITI.E: Prtmdty cosmic radiation in the ultrahigh energy range and extenaive
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SOURCE: Vsesoyuznoye soveshchaniye po kosmofizicheskomu mpravlentﬁ'u fssledo~
vaniy kosmlcheskikh fuchey. Ist, Yakutsk, 1962 "Rostf ¢heskLyd “Tueht 1 probleny
kosmofiziki (Cosmic rays and problems in cosmophyaics) ; trudy soveschaniya,

Novosibirsk, Redizdat Sib. otd. AN SSSR, 1965, 103-110

. ‘ i
TOPIC TAGS: extensive air shower, mu meson, primary cosmic ray, cosmic radiation;’
energy, astrophysic instrument 12 !

i

ABSTRACT: The device used at the MGU for studying extensive air showers (BAS)
has ylelded extensive experimental data pertaining to ultrahigh-energy primary
cosmic radiation. The present report cites cumulative experimental data for
1960-196i. The device consists of 18 points (arranged in a circle of 120 o
radius) at which detectors of charged particle densities and mu-mesons are
located (FFig. 1 of the Enclosure). A very valuable feature of the davice i{s its
abllity to record high-energy mu-meson fluxes in an individual shower, The
gnegg{ /gpectrum of primary cosmic radtatfon obtained is discuased. ‘The
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5 exparimental data are used to determine the probabllity that pure electron-

[ - photon showers comprise a fraction of of the total numbar of recorded shovers 77 ¢
| .

'S e oM i
= ) {exp (= an)] (an))™ M ]
Plam)~ 3 3 RSN (1 o) o ;
Nl mmes T
where ny 18 the numbar of EAS with a density of mu-mesons P:}i; P;yli' is the
<~} -~ density- of mu-megons in pure éiéi:tron-photon showers with the same number of
7 I _ particles N as in the observed EAS. Calculation shows thatof 2 x 1073 wien
i 90% probabilitg. The upper 1imit for the fraction of primary ( quanta with
[ energy of ~ 1010 oy 1s from 4 x 104 to 10-4, In conclusion, the Lsotropy of
! primary cosmic radiation of the highest energy that can be recorded by the
} device 1s discussed, Orig. art, has; 2 figures and 2 table,g
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SOURCE: Vsesoyuznaya koaferentsiya po fizike kosmicheskogo prostrarstva. Hoscow,
- 11965. Issledovaniya kosmicheskogo prostranstva (Space research); trudy konferentsif.
Hoscow, Izd-vo Nauka, 1965, 277-284

{TOPIC TAGS: radiation belt, earth planet

\{ .
ABSTRACT: The author reports om the present state of ocur knowledge concerning the
{radiation belts surrounding our planet. This information may be useful for a theo-
retical explanation of the acceleration mechanism responsible for these radiation
ibelts. Orig. art. has: 10 figures. {14]
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