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AUTHOR _YERNOV, SeNe, I.OOAﬁHEV, Yu.I., CHUDAKOT, AB., SHAFER, Iu.G.

TITLE The Investigation of the Variations of Cosm.n Radlation
(Iasledovaniye variatsiy kosmicheskogo 121lucheniyd, Russian)

PERIODICAL Uspekhl Fiz. Nauk, 1957, Vol 63, Nr 1b, pp 19 - 162 (UsSeSeRe)

ABSTRACT The present paper reports on the problem of the use of an artificisl

satellite for the study of the variations of cosmic radiation, By means
of a comparatively simple apparatus consisting of 8 counter and loniz2e
tion chamber the following phenomena can be studiede a) the variations
of the primary cosaic radiation, b) the variations of the multiply char-
ged component of the primary cosmic radiation which consists of helium
nuclel and heavier atamds ¢) the geomagnetis field at great distancer
from the earth, d) the albedo of the earth for cosmic radiation, e) ths
structure of currents emitted by the sune

I, Possibilities offered. the artificial earth satellites for the ine
7estigation of The varIaétI’rons_ - The vsriations of the secoq&iﬁ COBILC
rﬁ!a%fon diTTer sssentlally from the variations of the primary radiation.

- 14 18 just for that reason that the study of the veriations of the pri-
mery radiation is desirable, The variations reccrded at sea.level are
... usually much smaller than the variations of primary rediation, The mea-

surements obtained by means of rockets are very inasrurate because of
Card /L " ghe short stay of the rockets in high altitudes, but artificial earth

.....
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The Investigation of the Variations of Gosnmic Radiation

e R
satellites offer grest possibilities In this respacts Sinultaheous medw
surements by countera and fonization chambers make a comparison of the
variation of intensity of the primary protona with the variation of the
intensity of the heavier primary nuclei possible. The variations have to
be determined in the various reglons of the energy spectrum of cosmie
radiation. This is only possible on satellites with suitably selected
orbits. The measurements of the intensity above the polar regions are
of special interest. -

II, The various phenomena which can be studied by an apparatus fixed in
the satellite. TEe authors here cons 1der the case that the satellite fTies
over the poles and is half of the time in the earth's shadow, Further,
the measurement data can be transmitted during the entire time of the
gatellite's existence. The experimental material thus obtained on one
single day by far surpasses the hitherto existing material this field.
By a comparison of the material obtained from varilous revolutions and
on various days the variations of intensity of the cosmic radiation can
be concluded, If the data for the intensity and for the ionization power
of cosmic radion over the entire surface of the globe is available, in..
teresting conclusions concerning the following phenomena may be drawng

R
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The Investigation of the Variations of Cosmic Radiation

1,) the alteration of intensity in time (great yregularities of in-
tensity in connection with eruptions of the solar chromosphere, reduc<
tion of intensity during magnetic storms, the variation (one and a half
hour variation)) connected with the ravolution of the satellite round
the earth, the variations of intensity of the heavy nuclei of primary
cosmic radiation, the long-time periodic variations, the experimental
verification'of the conncetion between primary ard secondary varietions,
2.) the earthmagnetic field and the interplanetary magnetic field,

Jo) the alteration of the’ earth's albedo for cosnie radiation. Lo} the
search for electrons and photon in the primary cosmic radiation.

11I. The apparatus for the study of the variations of cosmic radistion

outaide the earth's atmosphere can Jetermine the3e variations by med-

suring the variations of ihe jonizatlon or the variations of particles
passing through a counters The influence of & possible revolution of
the satellite is pointed out; but this.variation can at least partially
be compensated by fixing two counters to the satellite. For the radlo-
gechnical equipment semiconductor triodes and tiratrones with a cold

' cathode are usede. The following elements of the apparatus are discussad

card 3/b move in detailst a) the counters of the charged particles, and b) the
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+ AUTHOR VEF.
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TfTI.E ) The Investigation of the Composition of Primary Cosmic Hadiation

’ (Issledovaniye sostava pervichnogo kosmicheskogo izlucheniya, Russiam)
PERIODICAL Uspekhi Fiz, Nau‘(, 1957’ Vol 63, Nr 13, PP 131 - Nr 1b ,'p ]JJB (UISGSOR.)
ABSTRACT According to the data available at present, cosmic radiation consists :

of protons, a-particles and, to & far less extent, of heavy nuclel,
The distribution of the nuclei with Z > 2 has as yet not been investi-
gated sufficiently well and also other problems are still %o be solved.
Rockets are not suited for such neasurements because their time of fiight
outside the atmosyhere is %00 short, By means of artificial earth satel- -
lites, however, the necessary statistical material for the investigation
of rarely occurring heavy nuclei can be obtained, One of the most im-
portant problems concerns the numerical ratio between the currents of
the light nuclei Li,, Be, B and the nuclei C, N, 0, F. By experimental
determination of this ratio the various theories concerning the creation .
of cosmic radiation can be confirmed or rejected, If the particles of

the cosmic radiation in the clouds of the supernovae are accelerated,

a value 3 0,1 is obtained for the ratio (Li, Be, B) / (C, N, O, F). In
the case of this theory the ratio can also be scmewhat higher, but never
.lower than 0,1. The data at present obtained for this ratio contradict
each other. The problem whether or not nuclei with Z > 30 exist in cos-
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The }nvestigation.of the Composition of Primary Cosmic Radiation
mic radiation can also be solved by means of artificial earth satellites.
The existence of such nuclei in cosmic radiation would, on account of
its large interaction cross section and the short range in the inter-
stellar space, indicate an exceptionally large amount of heavy elements
existing in the sources of cosmic radiation.

The experimental data on the composition of primery radiation:

e results o e experlments carr ou 9td - 19 ave already
been published in form of a collection of articles. The respective re-
sults obtained within the last years have been compiled in two tables.
The importance of the geographical location of the placa of observation
in the case of equal geomagnetic latitude is pointed out, From the point
of view of determining the mnergy spectrum of the various nuclear groups
in primary cosmic radiation, with the help of artificial earth satelli-
tes afford great possibilities, because in this way the intensity of
the fluxes of the particles with variocus enevgies (even at different
widths) can be determined by means of the same davices. This, naturally,

" will considerdbly increase the relisbility of the data obtained con-
cerning the enhergy spectrum of the primary nuclei. One of the most in-
Card 2/h teresting problems of primary cosmic radiation is the determination of
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The Investigation of the Composition of Primary (osmic Radiation
the ‘amount of the nuclei of the group Li, Be, Be £3=1a-9 /8

The experimental method Tor the study of the charge spectrum of miclei
primary cosmic radiation. Such —5thods are of advantage as do not .
discriminate the partIcIes with respect to their charge and mass. The
use of particle counters in the case of which, on the occasion of the
passage of a -particle, the produced pulse depends upon the charge of
the. particls, forms part of this method. The application of such devices
to an artificial earth satellite is, besides, of advantage in-so-far as
the measured data can be telegraphed to the earth. The disadvantages of
methods which are based upon the jonization of @ medium by rapidly char
ged particles, are enumerated. The CHEREKOV counter 1is free from such
disadvantages. The conditlons to be fulfilled when measuring by this
method, are enumerated. The apparatus 1s disdussed on the basis of a
drawing. During the time of observation of one week about 1000 nuclel
with 2 » 6 cm, 7000 g-particles and a corresponding mumber of Li-, Be-
and B-nuclei can be registered. For the experiments it 1is intended to
register the differential spectrum of the nuclei. with respect to Z in
the interval from the g-particle up to oxygen. Such a method is realize~
) able only &f the device 1s able 40 solve every peak belonging to the
gard 3/L .- various values of Z. The use of artificial satellites offers new pogsi-
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AUTHORS: W%rrespcnding Hember,
Academy of Sclences, US4R, Grigorovy, N. L., Logachev, Yu, I.

Chudakov, A. Ye.

TITLE: Meapurement of Cosmic Radiation by the Sputnik (Izmereniye kos-
micheskogo izlucheniya na iskusstvennon sputnike semli

PERIODICAL:  Doklady Akademii nauk 8SSR, 1958, Vol 120, Nr 6,
pp. 1231 - 1233 (uSsR)

The results discussed in this paper were obtained by

equipaent jncorporated in the second earth gatellite. In

order to be able to record the variations of the intensity of
the cosmic radistion in & reliable manner two similar counters
for charged particles (with a length of 100 om ard a diameter

of 18 mm) was nmounted in the sputnik. Both devices contained
counters operating on the basis of semi-corductor triodes. The
power consumption of the whole apparatus was 0,19 Watts. The
batteries permitted continuous operation for 200 hours. The
relative increase of the intensity with altitude was com-~
puted from the ratio of the intensity of cosmic radiation on the
ninverse loops" (passage from the North to the South, at an

card 1/3 sltitude of 350 - 700 xm) and the intensity on the "direct loops”
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Measurement of Cosmic Hadiation by the Sputnik SOV/20-120-6-18/59

SUBMITTED:
Card 2/3

(passage from the South to the North at an aitituds of 225 - 240
km) measured at the same geographical points. This variation

can be causadl by at least three effects: 1) An increase of in-
tensity due to a reduction of the shielding by the earth. 2)

A reduction of the intensity by the weakening of the earth's
magnetic field 3) By a variation in the albedo of the cosmic
radiation. The dependence of the intensity upon ths altitude

can be explained by the first two effects. From the data obtained
by the measurements of many loops the lines of equal intensity
of cosmic radiation (isocosmic lines) are obtained. Such iso-
cosmic lines are presented for three difierent counting rates.
The experimental points above all fit upon the geographical
parallels, The line of the minimum intensity of cosmic radiation
(the "cosmic equator") does not coincide with the geomagnetic
equator. According to the evidence obtained the intensity of the
cosmic radiation sometimes increased considerably. During this
the intensity fluctuated very nmuch. There are 4 figures and

3 references, 1 of which is Soviet.

May 4, 1958
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Acadeny of Sciences, USSR, Tulinov, v. F., Ch;rnrhch'yan,
A. W
TITLE: The 27-D:y Ve crintions of the Inten sity of Cou
R;d‘“thP“ in the Stratozpheve (27-dnevnyye varittsii
intersivnocti vosmicheskikh luchey Vv >tr?t0ﬁfo*e)

PERIODICAL: Doklady Akadenii HQUr S5SR, 1958, vol 122, Nr 5,
pp 765 - 791 (GSSR)

¢ carried out a long geriec of measurenents
cencity of cocnic rodiation in tqe strato-
neans of "pherﬁcﬂl probes. Thes
fora part of the progren of tne Inter-
nbcicel Yeary they were duly tegun
1, 1997 at two geontd: ~ptic latitudes: 1)
o ow (k_ 519, station Dolzoprudnayas Nauchnaya
r - Fizicheckogo instituta Al SSoR%(Sc1eAt1;1c
gtotion of tie Physics Institute AS USSR and 2
curd 1/4 near Luraensk (N = (49, ctation Loparskaya, Severnaye
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The 27-Day Variaticns of Coomic 567/20-122-5-11/56
. Rediations in the Stratos

Honcmgra Stontsiya AN SSOR (Morthern Scientific
Station AS USSR )). The present paper gives some
results obtained by measurements carried out at

the lzotitude of 510 from July 1, 1957 to February 1, 1758,
and ot the latitude of 64% from July 1, 1937 to
October 1, 1957. These measguremen its were carried out
by mezns of th rediometeorogrann RE-1, which
conteined & shin-welled uel¢—quenched countar of the
type STE-E. The culees of this counter were trans-
mitted by meanc of o Tndlo- transnitter. A ahort

report is made on the meagurenents of the heigsat

cnd on thae pouging of the counters. The suthors
deccribe the results relating to the meximun of thae
l“tC“”ltj curve in the pressure interval of 50-90
/cm These results, which are shown by a di-granm,
scem to indicate o pexlod1c1tj in the varintions

of the intensity of cosmic rndistion in the strecto-
gphere, viz. for both cf the aforezentioned latitudes.
In the strotosphnore the zmplitude of the wnve iso

“+ ag the smplitute of the
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The 27-Day Varintions of the Intencity of Cocrmic SOV/20-122—5-11/56
, Rodistions in the Strztosuhere

wave on cea level. Therefore the variations investizeted
are to & great extent caused by the primary cocmic particles
of low energies, According to the date available for
nesnetic stormg there iz not in every case a connection
between tho varintion of the intensity of cosnic
redistion ard tle cexistorce of magnetic storms. A
semiperiod of the aforementioned variations laisted

14,3+ 1 daye. Hext, o procedure for the more azxact
determinztion of this period is discussed. The cuthors
thank P.MN.Ageshin, V.V.Bayerevich, A.G.Bednyzkov,
V.A.Glodyshev, A.H.Iotratova, A.F. Alunot}in, Yu.l.
Komnrov, F.Xn.llochekov, I.XK.Marshunov, and G.V. Chur-
banove for preparing the apparatus and for carrying out
the experinents; they further thank Ye.S.Glokovn. IL.I.
Dornan, and A.Ye.Chudakov for their discuss ng the
results obtoined .. There zre 3 figures and 9 refer-
ences, 2 of which are Soviet,
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The 27-Day Varintions of the Irtaacs .
. ooe 27-Dag Varintions of tie Intensity of Coszic S0V/20-122-5-11/5¢
Radiations in the Stratosphere

ASSTCIATION: ?;iicheskiy inctitut im., P.N.Lebedeva Aksdenii nauk SSSR
78ics Institute ineni P.ll.Lebedev of tr rademny
of Sciences USIR) e Aoadeay

SUBHITTED: Maey 24, 19
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Akademliya nauk S58R

Iskusstvennyye sputniki zemll, vyp. 1: Rezul'taty nauchnykh 41ssledovaniy, prove-
dennykh po programe MGG pri pomoshchi pervogo i1 vtorogo {skusstvennykh
sputnikov zemli (Artificial Earth Satellites, Nr 1l: Results of Scientific
Studies Carried Out in Accordance With the IGY Program by Means of the First
and Second Artificial Earth Satellites) Moscow, Izd-vo AN S35R, 1958, 95 p.
3,500 copies printed. (Microfilm and Zerox Copy]

Resp. Ed.: L.V.. Kurnosova; Bd. of Publishing House: D.M. Alekseyev; Tech. Ed.:
T.Ve Poly‘akova.

PURPOSE: This collection of articles 18 the first in a series to be published
regularly and is {ntended to disseminate to the scilentific community data col-
lected in investigations performed by means of artificial earth satellites.

COVERAGE:This collection includes papers covering sclentific dnta obtained from
the first and second Soviet artificial earth satellites. Among tre areas
reported on are measurements of cosmic radiation, atmospheric density, electron

Card 1/15
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Artificial Earth Satellites (Cont.) S0v/1658

concentration in the ionosphere, and biological studies of an animal occupant
of a satellite. Papers on the motions and pertyrbations of patellite orbits
and optical and Doppler methods of satellite tracking are also included. Cover-
age of the individual articles is given in the Table of Contents.

TABLE OF CONTENTS:

Preface [L.V. Kurnosova] 3

Vernov,S.N., N.L.Grigorov, Yu.I.Logachev, and A.Ye. Chudakov. '
Measurements of Cosmic Rediation by Means of an Artificial Earth Satellite: 5
This paper was first published in Doklady Akademii Nauk USSR Vol. 120,

Nr 6, 1958, pp. 1231-1235. The paper presents preliminary results of
measurements of cosmic-ray intensity obtained with instruments installed
in Sputnik II. The close agreement of data from two separata instruments
indicates the validity of these results. A brief description of the
instruments and their operstional characteristic are given. Since

the ascending and decending segment of the orbit occurred at consider-
ebly different altitudes, 1t was possible to determine the relative
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variation of cosmic-ray intensity as a function of altitude for the same
geographic points. The intensity was found to increase conesiderably between
225 and T0O Xm, the highest altitude achieved by the satellite., This vari-
ation is attributed to three causes: a) decreased screening by the earth,

b) reduction in the magnetic field of the earth permitting penetration of
lower-energy particles, and c) change in the albedo of cosmic radistion, 5
There are 3 references, 1 of which is Soviet, 1 English, 1 a trans-

lation from English.

.
LidoV, M.L. Determination of the Density of the Atmosphere From the
Observed Decelerations of the First Artificial Satellites 9
This paper presents equations relating the elemsnts of a satellite orbit
to atmospheric density. The analytical procedures used in reducing
observed data on the evolution of the satellite orbit are given includ-
ing an evaluation of the approximations used in obtaining solutions to
the equations involved. It was assumed that in the range of altitudes
considered (228-368 km) the variation of density with altitude could be
approximated by the exponential function f2 2 ~2-2y

where .P i8 the density at altitude z, /) » 18 the density at the
perigee altitude z y7~, end H is the altitude of the homogeneous

Card 3/15
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Translation from: Referativnyy zhumnal, Geofizika, 1960, No. 12, p. 219, # 16270

AUTHORS: Blokh, Ya. L., Vernov SI NII Dorman, L, I,, Dubrovin, M. M.

TITLE: Preliminary Results of an Investigation of the Underground Variations
of Cosmic Rays

PERIODICAL: V sb.: Variatsii kosmich. luchey pod zemley, na urcvne morya i v //
stretosfere. No. 1, Moscow, AN SSSR, 1959, pp. 37-47 V)<

TEXT: The variations of the zosmic ray intensity are investigated on the
basis of data obtained from a counter telescope of triple coincidenzes, which was
located under the earth's surface at the depth of 40 m of water equivalent, By
the simple-correlation method the value of the barometric coefficient A= (0.021
0.008) %/mb was obtained. The diurnal variation of the underground intensity
amounts to about 0.05%, By averaging the data it is shown that the average effect
at the depth of 40 m of water equivalent amounts to 0.3¥ during 11 avents of
decreases of the Forbush type. The investigation of the disturbed diurnal varia-
tions in the cosmic ray intensity was also carried out, N. K.
Pranslator's note: This is the full translation of the original Russian abstract.

Card 1/1
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Vernov, S. H;, Corresponding Mexzber, SOY/20~124-5-17/62

AS USSR, Grigorov, N. L., Ivanenko, I. P., Lebedinskiy,
A. 1., biurzin, V. 8., Chudakov, A. Ye,.

A Possible Mechanism of the Production of "Terrestrial
Corpuscular Radiation" Under the Action of Ccsmic Rays
(Vozmozhnyy mekhanizm sozdaniya "zemnogo korpuskulyarnogo
izlucheniya" pod deystviyem kosmicheakikh luchey)

Doklady Akademii nauk SSSR, 1959, Vol 124, Nr 5,
pp 1022-1025 (USSR)

By "terrestrial cerpuscular radiation" the authors mean

the fluxes of particles moving in the terrestrial magnetic
field along closed orbits. According to the authors!
opinion, the following radiation production mechanism
deserves the most atiention: Under the action of cosmic
radiation;, the earth, like any other celestial body,

becomes a neutron source. The neutrons traverse the

magnetic field without being disturbed as uncharged
particles and attain great distances from the earth.

The charged particles originating from neutron decay move

in the magnetic fiecld along the lines of force. The particle
in the course of time reaches the region of high geomagnetic

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859520006-5"




CIA-RDP86-00513R001859520-5

SR M T ! .

"APPROVED FOR RELEASE: 09/01/2001

A Possible Mechanism of the Production of "Terrestrial 807/20-124-5-17/62
Corpuscular Radiation” Under the Action of Cosmic Rays

latitudea, where fieldatrength increases ¢onsiderably
with increaning latitude. In thig region the velocity
vector of the particle will, as the particle approaches
the earth, turn 30 long with respect to the vectorﬁ
until at the latitude )"max the angle between the

velocity of the rarticle and the vector B becomes equal

. i ed step
Card 2/4 authors calculate the intensity of the
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Corpuscular Radiation" Under the Action of Cosamic Rays

corpuscular radiation" for various heights and latitudes;
the results obtained by these caloulations are shown by
a diagram. They lead to the following conclusions:
Although the number of neutrons decaying in the earth is
- very small, they may cause intensive cosmic radiation, The
e experimentally determined intensity is by ., 100 times
lower near the equator than caleculatsd intensity. According
to experimental data there is no terrestrial corpuscular
radiation in geomagnetic latitudes above 409 but in the

present paper j(A = 40°) ., j(A = 0°) 1s obtained. Thisg

means non-~agreemént by more than 105 times the amount. In
order to reestablish agreement with the exreriment, it ig
useful to assume an additional flux of barticles fronm
"magnetic traps™, which are rarticularly strong in large
latitudes. This may be due to the existence of electric
fields. This assumption also appears to be confirmed by
the data concerning the considerable increase of
perturbations of the terrestrial magnetic field with
increasing latitude. With increasing latitude, the
interdictions imposed upon energy by Stoermar's theory
Card 3/4 are being disobeyed to an ever-increasing extent, The
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Corpuscular Radiation" Under the Action of Cosmic Rays

also in the neighborhood d Jects having

& magnetic field, Therefore, the investigation of this
radiation in the neighborhood of planets may be a meang

of observing weak nagnetic fields. The authors thank

D. v, Skobel'tsyn for his advice and M, s. Rabinovich

for discussiong, There are 2 figures and 7 Soviet referenceg,

ASSOCIATION: Mogkovskiy gosudarstvennyy universitet im. M, V.
Lomonosova (Moscow State University imeni M. v,

Lomonosov)

SUBMITTED: November 21, 1958

- . s
B ¥

ST e L e st
(o R S T LR

06-5"
APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R0018595200



| 'PROVED FOR RELEASE: 09/01/2001

S 3T

i

!

CIA-RDP86-00513R001859520006-5

ﬁ'ﬂé&i‘ X AR BT AN B S| MR IS

B RO N EARC BRI R

21 7) »21(8) SOV/ 20-125-2-16/ 64
AUTHORS: Vernov, S.HN.» Corresponding Mermber, AS USSR.,
udakov, A.Yeo Vakulov,P.V., Logachev, Yu. L.

TITLE: Investigation of Terrestrial Corpuscular Radiation and of
Cosmic Rays During the Flight of & Cosmic Rocket {Izucheniye
zemnogo korpuskulyarnogo izluckeniya 1 kosmicheskikh luchey pri

polete kosmicheskoy rekety)

CERIODICALs  Doklady Akademii nack SSSR, 1959, Vol 123, Nr 2, pp 30k - 307 (USSH)

ABSTRACT: The rocket launched on January 2 1959 in the direction of the
moon had apparatus for recording cosmic- and terrestrial corpuscular
radiation on board. By the latier the authors mean the fluxes of
fast charged particles in great altitudes, for which the terrestrial
magnetic field ise p-allad "magnetic trap'. The particles were
recordeil by 2 Geiger-sounters and 2 acintillation-counters. The
first apparatus, with sointillation counter, was a constructive
further-developmert of the device which the authors had built into
the third Soviet Sputnil. A oylindrical sodiun-iodide orystal
gerved as a detector. The authors, above all, desoribed the results
obtained by the preliminary evaluation of the data ascertained in
altitudes of from 8OO0 to 150000 Im (from the center of the earth).
Card 1/3 A schematicsl drewing shows the srejectory of the rocket with
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Investigation of Terrestrial Corpuscilar S0V/ 20-125-2-16/6L
Redjation and of Cosmic Rays During the Flight of a Cosmic Focket

respect to the terresirial magnetic field, The intensity maximum
jg ~26000 km from the center of the earth, At a distance of 55000 km
the intensity of terrestrial corpuscular radiation becomes practically
equal to zero, and the remaining icnization in this distance is
entirely due to cosmin radiaticn. Acsording to the authers' opinlon
the particles oscillate alony the lines of force nymnetrically to
the equatorisl plana., The 1rerensa of intensity along a given line
of foroe in the transition f.om low to high altitudes serves as an
experimental proo? for tnls a5mmytion, The particle flux ig direoted
rot only towaris onz side, asd, in any case, the predominant part
of the particles undevgo=s complete reflection when approaching
the earth, and is %herefore sutieoted to oscillaticns from one
hemisphere to the oiher. The toaiectory of the rocket nowhere
intersectz the so-called interzal zone. . *ctually, the apparatus
built into the coamic rocret in no range of their trajectory
record particles of high energy which are characteristic of the
inner zone. On the other hand, the composition of radiation is very
similar to that observed by neans of the third Sputnik in polar

Card 2/3 regions. Next, the compoudiion of redjation in tke outer zone with
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Radiation and of Cosmic Rays During the Flight of a Cosmic Rocket

high intensity is dealt with. In the center of the cuter zone,
where particle density is the greatest, the effective energy of
electrons is minimal, In conclusion, cosmic radiation is dealt
with. Beginning with a distance of 66000 km, the intensity of
all components remains constant. The strioct constants of all
components at distances of fyom 66000 to 150000 km indicates

the existence of & radiation upon which the terrestrial magnetic
field exercises no influence. Therefore, elther the terrestrial
magnetic field vanishes at a distance of 10 earth-radii, or
there are no particles with momenta of

8

1.5.10 %o 24..107 ev/o in interplanetary. space,The energy-flux
of the photons is very low and contributes partly nothing to
jonization. There are 2 figures and L Soviet references.

SUBMITTED: February 25, 1959

Card 3/3
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Pravda

Besprimernyy nauchnyy podvig; naterisly gazety npravda’ o trekb govetskikh

kosmicheskikh raketakh {Unperalleled Scientific Achievement: Materials From

npravda" on 3 Soviet Cosmic Rockets) Moscow, (08. 1zd~vo ﬂziko-matem&ticheskoy
1it-ry, 1959. 202 p. 50,000 coples printed.

PURI.’OSE: This book 18 {ntended for the general resder.

COVERAGE: The book contains articles fram npravda", announcing the jaunching of

three Soviet cosmic rockets on 2 January, 12 September, and 4 October 1959.

Articles which describe details and observations of the flights of the rockets

are included and are 111lustrated by diagrems and pbotographs. The book contains
nontechnical contributions by several Soviet scientlsts. No persona.lities are
mentioned. There are no references.

TABLE OF CONTENTS :
FIRST SOVIET COSMIC ROCKET

TASS Cumunique/. On the Launching of a Cosmic Rocket ‘Toward the Moon 5
/4 '
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. On the Plight of the Cosmic Rocket Toward the Moon. TASS Canmmiqué 11

To the Scientists, Engineers, Techniciens, Workmen, and the Entire Group
of ‘Workers pParticipating {in the Creating and Launching of the Cosnic

Rocket 19
The Soviet cosmic Rocket 20
Snklovekiy, . g. [Doctor of Physics and Mathematics]. Artificial Canet 49
_}Lyegggg,ws,‘., [Corresponding Member, AS UssR], and A. Chudakov {Doctor of

yeics and Ma.thematicsl. The Newest in the Study of Cosmic Rays 51
The Universe Reveals Its Mysteries. Investigation of Outer Space o

With Rockets end Satellites
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' gofentists Speak
GECORD SOVIET COSMIC ROSKET

» a Cosdmic Rocket
TASS COmnuniq\w,. On the launching by the goviet Union of ‘

105
Toward the Moot comuniquel ”
Motion of the gecond Soviet Cosmic Rocket. TASS -
/
ommunique
- pesigners, Englreers, Technicians, “z;mnc’afwtie
toe o &iegtiizsi’aﬁicipating in the Crestion and Lasun .
:ioﬂtgeviet Cosmic Rocket Toward the Moon .
TASS Communique. On the First Resulis of the lLaunching of the Co 118

Rocket to the Moon
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Cordial Thanks 131
Scientists Speak 133

THIRD SOVIET COSMIC ROCKET

7ASS Commmique, On the Launching of the Third Cosmic Rocket vy the

Soviet Union i
Third Soviet Cosmic Rocket in Flight. TASS Conmnmique, 144
An Unparalleled Bci.entific Achievement 158
The Third Soviet Cosmic Rocket 163
Scientists Speak 195

AVAILABLE: Library of Congress (TL796.5.ROP66)
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AUTHORS: ~XE£EEXL—§L—E'9 Knristiansen, G.B., Abroeimov, A. T«
pmitriyev, V. A., Kulikov, G. By

Goryunov, ¥. N.j§
Nechin, Yu. Ass sokolov, S. P. (deceased), Solov'yeva,

Ve Yoy goloviyev, ) gtrugals'kiy, 7, S., and

Khrenov, Be A,
n of the getup used for studying ex-

TITLE: General descriptio
i d the provisional results ob-

tensive aiT showers an
tained

osmic Radiation. Moscovw,

International conference On c
1ivni i kag-

1959. Trudy. V. 2. Shirokiye atmosfernyye
kadnyye protesessy, 5-16

SOURCE:

installed at Moscow State

TEXT: A complex_experim
1taneously operating physical appa-

University, consisting of & simu
ratus plus the correspon technical equipment and photo-

graphical recording devices. The setup incorporates over 5000 Gel-
ger—Mﬁller counters (forming 2 hodoscope), about 190 ionization

card 1/1
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General description of the setupe.- D299/D304

chambers and & large dgiffusion chamber. The getup is designed for @&
comprehensive and simultanedus inveetvigation of all the basic compo<
nents (electrons and photons, nuclear-active particles and‘p-meeons
of extensive air showers at sea level. The setup was designed in 2
different configurations: tpe first a8t the end of 1957, and the se-
- cond at the beginning of 1959. Below, only the resulls obtained by
means of the first setup are considered. The setup was located in
a special puilding and in 10 mobile 1aboratories. Trne showers Were
registered by the system of hodoscoped counters. Part of the coun-
ters were shieldad (those for detecting the nuclearactive particles
and the,u-mesons) and the other counters were not shielded. The 1o-
nization chambers gerved to determine the lateral distribution of
the electron—photon component and of the nuclearactive component.
The microstructure of the electron component was gtudied by means
of the diffusion chamber. special measures were taken to ensure
continuous and prolonged operation of the setup. The main unite of
the setup were automatically controlled, in particular the supply
unitse and the photography gystem, The operation of the setup (ag a
whole) was controlled (triggered) by a gelection system; in parti-
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cular, the showers were selected in accordance with tne density of
the electron flow and of the p-mesons. The setup was in operation
for about 2500 hours, yielding a large amount of experimental data
which are still being processed. The probability theory (Baye's

theorem) was used for determin”’

.z the (x,y)-axes and the number of

particles N of the shower; in addition the distribution function
f(r) as well as other distribution functions were determined (r de-

noting distance). The values of
g special electronic simulator.
trong and mesons was determined

x, y and N were found by means oZf

The density disiribution of elec-
by means of foraule Ljr/

n
w(p) = [’1 [- exp(- po&)] i.exp[} Pci(ni— miﬂ
i

where I, is the number of counters which operate over an area Uy,
and n, - the overall number of such counters. The energy E of the

electronaphoton component was d
card 3/7
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chambers, shielded with lead (up to % cm thick). A very conprehen-
give picture of the particles and energies was obtained for showers
whose axes fell within the system of 128 cubic detection chambers.
Phe setup permits observing the central part of an atmospheric
shower, whereby its geveral layers are gimulvaneously observed;
this corresponds to the individual observation of the electron- "T/
photon, nuclearactive and u-meson conpconents. The processed mate-
rial already yielded a fairly detailed plcture of the structure of
extensive air showers at sea level. Thus, the luteral distribution
" of particle flow in the jndividual showers was ascertained. It was
found that the lateral distribution varies (in the | to 25 n range)
from shower to shower; the average distribution is, in the range of
5 em to 100 m, as follows:

_6_,-6 K1= 3,310 7, 0,05(1‘(0,3 m
P(r) = i (contid)
card 4/7
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KN - 7%
—g—.em,K

,= 2:107, 0,3(r (100

The lateral distribution of the electron-photon components also
fluctuates from ghower to shower. At distances gmaller than 1.5 m,
these fluctuations are particularly sharp. The nuclearactive com-
ponents also exhibits considerable energy fluctuations. The fluc-
tuations in thé high—energy,u—mesons were not yet analyzed. The en-
ergy of the electron-photon component Ee n was calculated for a

shower with number of particles equal to (2.7+O.2)-NB, where B 1is

the oritical energy for air (72 Mev). The above value was obtained
with an accuracy of appr, 20%., 1t was found that the energy of the
nuclearactive component En'¥ (0.5 to 1.0)Eeph. This value is, how-

ever, subject %o considerable fluctuations and the experimental da-
ta are as yet jnsufficient %o determine the contribution of the
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nuclearactive component in showers. In addition, the above-men-

tioned fluctuations severely delimit the choice of a theoretical

model for the development of showers. Particular attention was de-
voted to the structure of the shower in the immediate vicinity of

its axis, where the particles of highest (for the particular show- ézk’
er) energy should be concentrated. This led to the discovery of a

new effect: Groups of particles (from 4 to 20) travel in narrow

beams (not exceeding 8 cm in diametr) in the neighborhood of the

axis (or along the axis itself), whereby their lateral distribution
shows that the beams are not due to Poisson fluctuations. The new
effect can be explained as follows: Either the beam is the core of

a "young" electron-photon shower which originates from a high-ener- ‘

gy Wo-mesor at a certain distance from the apparatus, or the beam
consists of u-mesons. These two possibilities are discussgd. The
observed irregularity in the lateral distribution of m-mesons in
the vicinity of the shower axis might be related to the new effect.
There are 6 figures and 2 tables.
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ASSOCIATION: Nauchno-issledovatl'skiy institut yadernoy fiziki
MGU, Moskva (Scientific Research Institute of Nucle-

ar Physics Moscow State University, Moscow)
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AUTHORS: Yernov, S. N., Goryunov, N. N., Dmitriyev, V. A., Ku-
ov, G. V., Nechin, Yu. A., Solov"yevae, v, I., Stru-
gal'skiy, Z2.8., and Khristiansen, G. B.

TITLE® Study of lateral-distribution function of charged par-
ticles and of the energy density of the electron~-photon
component of extensive air showers

SOURCE: International Conference on Cosmic Radiation. Moscow,
1959. Trudy. v. 2. Shirokiye atmosfernyye 1ivni i kas-
kadnyye protsessy, 117-122

PEXT: The data obtained by means of the diffusion chamber and the
hodoscoped counters permit deternining the particle distribution in
the neighborhood of the shower axis as well as at large distances
from it. These data can be used for determining the number of par-
ticles and the position of the axis to an accuracy of approximately
1 m by means of the hodoscoped counters, and to an accuracy of se-
veral centimeters if the axis lies within the limits of the diffu-
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sion chamber. The electron-photon component at large distances from
the axis was studied by means of large ionization chambers, shiel-
ded with lead. During 1000 hours of operation, 28 cases were Ie-
corded of the axis (of showers with number of particles N;>105)
passing through the core detector. All these showers were investi-
gated in detail with respect to distribution and energy of par-
ticles. The cases most favorable for analysis are thoss, in which 7
the shower axis lies in the diffusion chamber. In all, 7 such ca-
ses were recorded. Por each of these showers, the lateral--distri-
bution function of particle density was constructed for distances
ranging from 5 em to 1 m from the shower axis., It was found that the
form of the distribution function varied from shower %o shower in
the core region. In that region, a peculiar feature of particle
distribution was observed, namely & narrow beam (4 cm in diameter)
of particles, consisting of a large number (4 to 15) of particles
with collinear tracks. From data obtained by means of the hodoscoped
counters and knowing the position of the shower axis, it 18 poss-
ible to construct the distribution function of charged particles up
to a distance of r = 25 m. from the axis, for each individual

card 2/5
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shower. Then the experimental distribution functions were compared
with the theoretical functions of Nishimura and Kamata. The re-
sults of the comparison are shown in a table. A difference was no-
ted in the form of the distribution of the energy flux of the el-
ectron-photon component in the individual shower at a distance of
r~s1 m, and at large distances from the axis; this is due to lo-
cal fluctuations in the form of the energy distribution in the core.

In each of the investigated showers, the energy flux of the elec-
sron-photon component was found within a radius of 25 m; 1t turned p/&’
7

out that the electron-photon component energy-flux was stronger
(on the average) in showers with small s, than in ghowers with
large s (8 being the "age parameter"). The system of counters per-

mitted recording showers with number of particles N = 104 to 107.
The date yielded by the diffusion chamber wer: used for construct-
ing the distribution function for distances r{1 m from the shower
axis. The conclusion was reached that the form of the electron-
photon energy distribution-function does not depend on the number
of particles in the showver. Therefore, all the data were referred
to a shower with same N, and the average energy-density distribu-
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tion constructed. Approximating this distribution by a power law of

type r P, one obtains for the exponent n the following values (as a
function of the distance r from the axis):

0,2, 0,14r {1 m V)’

n=12+%

n=1,5+ 0,2 1{r {10 m
n=2,0+ 0,3, 10{r 60 m
n=2,6+0,2, 60 { r {1000 m

Further, the mean energy per electron was obtained from experimen-
tal and theoretical values (based on the cascade showsr theory)

of the mean energy as a function of r showed a discrepancy which
can be removed by taking into account the effect of nuclear scatter-
ing. The experimental vaiues permit calculating the energy of the
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electron-photon component, viz, Eeph = 2.5 BN, where B denotes the

mean energy loss per unit of depth t. There are 2 figures, 1 table

and 6 references: 5 Soviet-bloc and 1 non-Soviet-bloc. The referen-
ce to the English-language publication reads as follows: J. Nishi-

mura, K. Kamata. Suppl. Theor. Phys., no. 6, 1958.
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AUTHORS ¢ Vernov, S. N., Goryunov, N. N., Dmitriyev, V. A., Ku-
Tikov, G. V., Nechin, Yu. A., and Khristiansen, G. B.

TITLE: Study of high-energy nuclearactive component of exten-
give air showers at sea level

SOURCE: International Conference on Cosmic Radiation. Moscow,
1959, Trudy. v. 2. Shirokiye atmosfernyye livni i kas-
kadnyye protsessy, 123-131

TPEXT: The high-energy nuclearactive component was studied by the
apparatus of Moscow State University. The nuclearactive component
was detected and measured by means of hodoscoped counters and ioni-
zation chambers. The processed hodoscope data permitted determining
the total number of particles N and the distance Ri of the shower

axis from the ionization chambers. Part of the data were processed
by the cleeotronic computer of Moscow State University; thereby the
number of particles was determined to an accuracy of approximately
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20%, and the position of the axis to within 0.25 m, provided it fell
inside the area of a detector of 4 m2, The joint processing of the

data of the hodoscope and jonization chambers yielded the mean ener-

gy of the nuclearactive component of showers of various number of
particles, the energy spectra of the nuclearactive particles in the b%/,

central part of the shower, the lateral distribution of the energy
flux carried by the nuclearactive component in the central part of
the shower and the lateral distribution of the nuclearactive par-
ticles. Showers, whose axes were at a distance of less than 10 m
from the detector of nuclearactive particles, were gelected for fur-
ther study. These showers were divided into 4 groups according to
number of particles; over 1000 such showers were investigated. The

integral spectra of nuclearactive particles of energies Ena<1012 ev.

were obtained for the 4 groups. The integral spectra of nuclearac-
tive particles, averaged over the showers of all the groups, can be
approximated by an exponential function with exponent = -1.0+0.2.
For showers with large N (group 4), the value of [’shows a decreas-
ing tendency. The space distribution of the energy flux near the
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axis can be gpproximated by an exponential function with exponent
n=-194%0.2: A $ypical correlation was established between the
electron~photon and the nuclearactive components of cores of the in-
dividual showers, namely showers with an electron-photon component
of an energy much higher than the average, have (as a rule) a nu-
clearactive component of lesser energy. The converse was also ob-
served. The measurements gave direct evidence of the presence of nu-

clearactive particles of high-energy QV1012 ev.) in showers at sea
level, and of the considerable importance of the nuclearactive com-
ponent in the energy balance of the shower. The nuclearactive com-
onent in the central part of the shower carries an energy which is Vr/
on the average) almost as large as the entire energy of the elec—
tron-photon component at the level of observation. The presence of
considerable energy in the nuclearactive component affects the ab-
sorption of particles in the shower. The development 02 individual
showers can differ considerably, as the magnitude of the energy of
the nuclearactive component differs considerably in the individual
showers. The main contribution to the energy flux carried by the nu-

Oard 3/4
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clearactive component within a circle of given radius is made by

high-energy particles, whose lateral distribution ie such that, on

the average, all the particles with energy;»1012 ev. ars contained

in a cirole of radius r = 1 m. The distribution of the energy flux
carried by the nuclearactive component showed that this flux is
fairly widely distributed. Further, the transverse momentum im-
parted to the particles (during their generation), was esjimated.
The nuclearactive component of showers with N = 104 to 10° at sea
level carries an energy of 0.5 to 1.0 of the total energy, ocarried
by the electron-photon component. As a result of the energy fluctu-
ations of the nuclearactive component in the individual showers, the
development of the showers fluoctuates, too. The distribution of the
energy flux of the nuclearactive component over a region of 1£xr{20m

near the axies is described by the law r-2¢0.25; such a distribution
should affect the characteristios of the soft component. There are
4 figures, 1 table and 10 references: 9 Soviet-bloc and 1 non-So-
viet-bloc., The reference to the English-language publication reads
as follows: J, Nishimura, K. Kamanta.Suppl. Prog.Phys.,no.6, 1958,
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AUTHORS: Yernov, 8. N., Tulupov, V. I., Khrenov, B. A,, and
Khristianeen, G. B.

TITLE: Investigating high—energy/u-meeon component of exten-
sive air showers

SOURCE: International Conference on Cosmic Radiation. Moscow,
1959, Trudy. v. 2. Shirokiye atmosfernyye livni i kas-
kadnyye protsessy, 169-180

TEXT: The selection of m-mesons of various energies was carried
out by recording them at various depths of the absorber. The pecu-
liar feature of the experiments consisted in the need to select
showers, whose axes pass at various distances from the meson det~
ectors, so as to study the space distribution of the meson flow.
Thereby, the distance between the underground detectors and the
shower axia recorded at the surface, may largely depeni on the in-
clination of the shower axis., The apparatus made it possidle to
determine the mean density of meeson flow with treshold energies
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E,. equal to 0.4, 5, and 10 Bev, at distances of 100, 25, and below

5 m, for showers of various number of partioles. The detectore with
a large senslitive area permitted observing the peouliarities of
meaon distribution in the various showers, The apparatus was in ope-
ration for approximately 2000 hours. The energy spectra of the mu-
mesons and their lateral distribution for distances of 3 - 100'm
from the shower axis were obtained. It was found that for showers

with N = 2.105, the lateral distribution or/u-mesons with E 210 Bev

has an exponent n{l for distances up to 100 m. This means that u-
mesons of such energies are mainly found outside a oirsnle of radius
r = 100 m. Further, the irregularities of meson-dietribution at a
depth of 40 m were studied in individual showers by means of meson
detectors of total area 3.1 m2, Irregularly distributed meson-
groups were observed, In all, 17 such groups were recorded in 14
showers, during 800 hours of operation of the detectors. The perti-
nent experimental results are listed in tableas. It was found that
the meson groupe appear in showers whioh do not differ from "aver-

Curd 2/4
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age" showers with respect to the total meson-flow. The distance be- l
tween the meson group and the shower axis did not exceed 3 m for

. showers with N = 2»105. A comprehensive knowledge of the high-ener-

i gy meson component was obtained, in particular with respect to me-

son flow in the vicinity of the shower axis, where the energy of

the m-mesons exceeds 10 Bev., By comparing the number of mesons at
mountain altitude and at sea level, the conclusion is reached that b*//

| -mesons with E 210 Bev. are effectively generated at high altitudes
: (above 3800 m)/uacquiring a sufficiently large transverse momentum,
- The character of the lateral distribution of si-mesons near the
shower axis is determined by the character of meson generation ac-
cording to altitude., Computations were carried out of meson distri-
' bution near the axis ( r¢{25m), with E >10 Bev, for 2 models of ex-

. tensive shower development. Purther, various interpretations are
i proposed for the appearance of{u-meson groups in the vicinity of
) the shower axis., The angular distribution of’-mesons in nuclear
interactions has a substantial effect on the lateral distribution
of m-mesons with §u>10 Bev., The majority of/u—mesons of such ener-
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gles are generated at altitudes of 6 - 8 km above sea level. The
dependence of the number of/u-mesons with E 210 Bev. on the number

of particles in the shower, in the circle r = 25 m, is expressed by
§o:6 o'1(for the range N = 10% 1o 5-105). The meson distribution "i’,
(with E 10 Bev.) in showers with N = 2.10° is expressed by Rﬂ =

= K/rn, n=20.84+ 0.2, for distances of 3 to 10 m from the shower
axis, There are b figures, 6 tables and 10 references: 8 Soviet-
bloc and 2 non-Soviet-bloc. The references to the English-language
publications read as follows: B. Edwards, J. Losty, D. H. Perkins,
P, Pinkau, J. Reynolds. Phil. Mag., 3, 237, 1958; A. Ueda, N. Ogi-
ta. Progr. Theor. Phys., 18, 269, 1957.
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AUTEORS: VYernov, S. H., _Goryunov, M. Hey zatsepin, G. ?., Kulikov, GeVey
Hechin, Tu. A., Strugal'skiy, Ze Sey Khristisansen, G. B,

TITLE: Investigation of the Core of Extansive Atmospheric Showers
(Issledovaniye stvola shirokogo atmosfernogo 1livnya)

PERIODICAL: zZhurnal eksperimental'noy i teoreticheskoy fiziki, 1959,
Yol 36, Nr 3, PP 669-681 (USSR)

ABSTRACT: The group of research gscientists followed a guggestion nade
by D. V. Skobel'tsyn to ijnvestigate the passage of extensive
atmospheric showers through matter gimultaneously in different
depths; in this connaction an investigation of %4he shower

core was carried out. Figure 1 shows a block scheme of the
experimental arrangement uged, which furnished da%a concerning
the electron-photon and the nuclear-active components of the
ghower core. The experimental gyetem congisted essentially

of a diffusion chamber (0,64 m*), 124 jonization chambers in
hodoscope—connection, gspecial filters and 672 Geiger-tueller
(Geyger, Myuller) hodoscope counters of different sizes. The
Card 1/4 method, which is described as new, jg described in detail,
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and the possibilities it offers are discussed. The entire
device remained in operation for 1300 hours and recorded more
than 10,000 passages of extensive air showers. Withian 1,000
hours 28 passages_of shower cores with a shoner particle
number of N> 10 through the first row of ionization chambers
were recorded. Figure 4 shows a photograph of the diffusion
chamber for such a passage and the corresponding pulze oscil-
logram of 64 ionization chambers. The article gives numerous
jndividual data concerning different showers aB €.ge 5he
jonization distribution in the 64 ionization zhambers og the
first and second Iow respectively for N = 5.105, 1.3.10

and N =~ 105 with a spatial diptribution of energy flux

~1/r5 (Fig 6). Figure 8 shows the same, expresscd by the
number of relativistic particles passing through the ionization
chambers of the first and second Tow for N = 104 and

2.104 and an energy flux ~J1/r2 and ~ 1/r. Figures 6 and B
show the particle flux distribution in the diffusion chamber

Card 2/4 for W = 2.106 and 3.5.104 respectively. In extensive air
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Investigation of the Core of Extensive Atmospheric Showers

showers with N 2> 105 it was observed in the ghower core

(r < 1m) that the total energy of nuclear-active particles

ig of the order of the energy of the electron-photon com-
ponent at the psame distance from the axis; for individual
showers, however, the ratio of these energies showed different
values. The energy current density of the electron-photon
componcnt shows an increase of up tor = 20 4 30 cm from

the shower axis; the course of enerpgy flux density in depen-
dence on r cannot pe represented by a general formula. It
fluctuates between ~1/r and ~1/r?. The energy f1luxes of
electron-photon and nuclear-active componenss of the shower
core ghow considerable fluctuations (up to 10 times). The
authors finally thank Academician D. v, Skooel'tsyn for his
help and interest, 7. V. Borisoglebskiy for his collaboration,
professor N. A. Dobrotin for his help and discussions, and
further also a group of collaborators of the MGU: A. T.
Abrosimov, D. S. Glagolovokiy, B. V. Subbotin, A. D. Yerlykin,
A. B. Kamnev, E. N. Sosnov for their help in currying out
experiments. There are 8 figures, 2 tubles, and 12 references,
card 3/4 11 of which are Soviet.
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AUTHORS: Vernov, S. N., Babetskiy, Ya. S.; Goryunov, ¥. ¥., EKulikov, GV,

Rechin, JYue A<, strugallskiy, Z. S., Khristiensen; G. 3.

TITLE: On the Structure of the Core and the Central Regions of Extensive
Atmospheric Showers at Sea Level (0 strukture stvola i tsentra'-
nykh oblastey shirokikh atmosfernykh livney na urovne morya)

PERIODICAL: Zhurnal eksperimentalfnoy i teoreticheskoy fiziki, 1959, Vol 36,
Nr 4, pp 976~984 (USSR)

ABSTRACT : The object of the present paper was an experimental investi-
getion of the spatial distribution of the energy flux of the
electron-photon and the nuclear-active component in the core
and the central regions of extensive air showersj the present
paper is a continuation of an article published in the pre-~
ceding issue of this periodical (Ref 1), in which the method
and the experimental arrangement were already described.
Figure 1 is a schematical representation of the chamber sy:tem
with the distribution of hodoscope counters. The counters were
located in groups of 12 and 24 in containers. The ionization
chambers had & total area of 4 m¢. In the course of the 1800

Card 1/4 hours during which the apparatus was in operation, about 18000
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On the Structure of the Core and the Central Regions of Extensive Atmospheric
Showerc at Sea Level

ghowers were recorded, with particle numbers of between 103 and

106, and axes which were at a distance of up to 30 o from the
system of jonizat ion chambers. From the manifold material ob~
tained by these investigations the spatial distrioution obtained
for individusl showers or groups of showers (classification
according to particle number Ng are analyzed. For apatlial
particle flux density it holds that Q(r)%52.10"5N/r for r {10 m;
for the energy flux density: QE(r)aur'“. For shower groups of

different sizes (AN from 1.0,105 - 5.0.105.up to 5.103 - 5.105)
table 1 shows how many of the total of 82 investigated showers
correspond to certain n-values (from¢0.8 to 3.2 - 3.4).
Figure 2 (a,b) shows the spatial distribution of the energy
flux of electrcn-photon and nuclear-active components of two
different shower groups, figure % ghows the energy spectrum of
the nuclear-active component in the shower cores, and figure 4
shows the distribution of the absolute values of the energy
flux of the electron-photon component in a circle with the
radins 1.5 m round the axis of a shower with N = 107 particles.
Card 2/4 The diagram is characteristic of the strong oscillations ob-
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in g semilogarithmic diagram) are practically on g steeply de-
clining straight line. Thus, the following is obtained for the
electron-photon component;

Qe h~1/r1.35 at 0.1 m<r<2-0 m
~p 2

values of energy flux in a distance of 10 n from the shower core;
like within the range of the core itself, o<cillations are con-
siderable. The authors finally thank c. T.Zatsepin 14 I, P, Iva-

. nepko for advicge and discuassions, There are 6 figures, 3 tablaes,
: and 3 Soviet reoferences,

‘ASSOCIATION: Institut yadernoy fiziki Moskovskoéo gosudarstvennogo universi-
Card 3/4 teta (Institute for Nuclear Physiss of Moscow State University)
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AUTHORS s Vernov, S. M., Gorchakov, fe., V., $07/56-36-4-35/70
Tvanenko, I. P., Khristiansen, G. B.

TITLE: On the Development of the Nuclear- Active Components
in Extensive Atmospheric Showers (0 razvitii yaderno-
aktivnoy komponentyshirokikh atmosfernykh livney)

; PERIODICAL: Zhurnal eksperimental'noy i teorcticheskoy fiziki, 1959,
' Vol 36, Nr 4, pp 1233-1239 (USSR)

ABSTRACT : Already Guzhavin, Guzhavina and Zatsepin (Ref 1) calculated
; the height dependence of high-energy nuclear-active
i particles and the number of high-energy M -mesons at sea -
level, as well as the hcight-dependence of the nuclear-
i active and of the soft component of extensive air showers.
The elementary act was calculated according to Landau
(Ref 2) and Vernov (Ref 3). For all energies the collision
cross sections were calculated, and for the free path in

air the value }b a 65 = 70 g/cm2 was obtained. The results
of calculations depend in a high degree on 7&0; however,

card 1/3
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On the Development of the Nuclecar- Active Components S0V/56-36-4-39/70
in Extensive Atmospheric Showers

1
7\0 is at energies of =210 oev not known from experiments.

Therefore,the authors of this paper calculated different
characteristics for the nuclear-active (n.a.) component of
extensive air showers (e.a.sh.), in which }\0 is determined

by the type of the elementary act and the experimental range

of the absorption of n.a. particles (Ea¢10129v)q By making
simple assumptions concerning the nature of the elementary
act the spectrum of the n.a. particles in e, a. sh. was

conputed, and likewise the ranges for the absorption of n.a.
particles and the energy fluxes in the showers. Also the
probability for the observation of one or two high-energy
n.a. particles in a given altitude is estimated. The main
aim of this pzper was to find characteristics of the

e. a. s8h, for various parameters of the elementary act

and }%), which are sensitive to the nature of interation.

It was found that besides the e.a.sh. characteristics;

which depend only weakly on the nature of the elementary

particle, there exist also such as are highly dependent.

An exact experimental investigation of the latter may lead
Card 2/3 to important rgsults concerning the elementary act.
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There are 2 figures ang 11 references, 9 of which are
Soviet.

ASSOCIATION: Institut yadernoy fiziki Moskovskogo 8osudarstvennogo
universiteta (Institute of Nuclear Physics of Hoscow
State University)
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) "Hadiation Studies in Outer Space"
S:"N. Vernov, A, E, Chadakov

I. Measurements of the number of charged particles by means of two gas-discharge

counters on Sputnik II showed the following: (1

» In the eastern hemisphere (latitudes 30° - 60°) up to 700 km. altitude the
increase in the number of particles with altitude is slight and is determined by the
diminishing geometric shadow of the earth and the decreasing lower limit of energy
of cosmic-ray particles,

2. At latitudes above 60°, cases were observed of a considerzble increase in
intensity, The biggest inerease (exceeding 50%) was observed on Nevember 7, 1957
between 4 hr. 36 min. and L hr. 49 min, Moscow Time.

The absence of any increase in cosmic-ray intensity at the earth's surface at
the same time shows that this phenomenon must be due to low-energy particles,

report presented at the International Cosmic Ray Conference, Moscow, 6-11 July 1959.
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"The composition of Terrestrial Corpuscular Radiation and possible

Mechanisms of its origin”
S. N. Vernov, A. E. Chudakov, A. I. Lebedinsky, I. P, Ivanenko

Investigations conducted during the flights of the Soviet earth satellites and
the cosmic rocket have yielded the following data on the composition of "terrestrial
corpuscular radiation", that is, particles revolving arout the eairth:

1. In the outer zone (1), the overwhelming majority of particles are electrons
of energy 20 to 100 kev. If we represent the energy spectrum of these eleotrons in
the reigion of maximum radiation in the form: N( E) i/E , then 5. Extrapolation
of such a soft spectrum into the region of lower erergies shows that at Es5 to 10
kev, the total density of electron energy would exceed the energy density of the

magnetic field He / 8 . For this reason, the electron spectrum in the region of .
low energlies (several lilovalts) should either have a maximum or nt least  should .
be s at least in this region. The mumber of electrons of relatively high energies
(5 X 10° ev) is negligibly small as compared with the number of electrons in the
20-100 Kev range. The overall energy released in.the crystal of the scintillation
counter from photons due to the bremsstrahlung of electrons is from two to three
orders of magnitude in excess of the energy released by all high energy particles

that produce an energy release in the crystal of over 4.5 x 10° ev per particle.

The total_energy of all elegtrons in the ocuter zone is approximately equal to the
energy released in aurorae during somewhat over one waek,

report presented at the International Cosmic Ray Conference, Moscow, 6-11 July 1959
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VERNOV, S. N.
' nMPASUREMENT COF COSMIC RAY VARIATION IN THE STRATOSPHERE"
S. N, Vernov, B. E, Samosudov, V. F. Tulinov, A. N. Charakhchian and T. K,
Charakhchian

Beginning with July 1, 1957 (when the IGY programme began) regular measurements
have heen made of cosmic ray intensity in the stratcsphere at geoma netic 1atitudes
of 51°H and 64ON, while since March 1958 similar measurements have heen taken also
at geomagnetic latitude of 410N, The measurements tre made with a single G<M counter.
During this period 840 stratosphere observations were made.

1. The data gathered have helped to astarligh the existence of a 27-day variation
of cosmic rays in the stratosphere. The share of the averaged wave is close to
sinusoidal while the period is 27 or 28 days. The wave amplitude, however, changes
more than 5-fold in the cbserved intervals. The obtained values for the amplitude
of the 27-day variation in the stratosphere are 8 to 10-fold that of similzr data
on the Earth.

2. The existence in the stratosphere of long periodical variations of cosmic
rays of extra-terrestrial origin has been discovered.

3, Values hsve been obtained for the cosmic ray latitude effect between latutudes
of 64°N, 51°N and 41ON, It has been ascertained that the latitude effect between
64%n and 51°R undérgoes substantial changes with time.’ The lathtude effect between
these latitudes in the maximum of the intensity curve amounts on the average to several
per cent, and goes up abruptly with increase in altitude of observation reaching -

15« at an altitude of approximately 30 km. Several cases of abnormal increase in
cosmic ray in%ens gy in the stratosphere at the latutude of 6b°N have been discovered
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cosmic ray intensity in the stratosphere at the latitude of 64ON have been disccvered,

4, A correlation between 27-day variations of cosmic retiation and the flocecula

on the Sun, and a corrslation between the long period cosmic ray variation and Sun
spots has been established.

Report presented at the International Cosmic Ray Conferenze, Hoscow, 6-11 July 1959
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Soluticn of a Very Important Prodblem. V. Ambartoumysn, -
Acadexician . ' 113
"Enoreous 2fuccess of Soviet Science and Engineering. Press
Conference in the Acadexy of Sciences USSR 115

PHASE I BOOK RXPLOITATION 30V/5174 ) o

Pravda, Mosaow.

Ytoroy Sovetakiy kxosmicheskiy koradl'; materialy, opublikovannyye ..
¥ jaiele "Travda® (The Second Soviet Cosaic Ship; Materials T
Published in the Newspaper "Pravda®™) Moscow, 1960. 198 p. 9
50,000 eopiles printed.

Resp. for this Pudlication: V. Reut and V. Smirnov; Tech, Id.: s
¥. Yagodkina. .

PURPCAX: Tnis book 18 intended for the gesneral reader,

- ~

COVIRAQX: The book is a compilation of articles which appeared
in the newspaper Pravda after the launching, orbditing, and re-
sovery of the capsule of the Soviet 4,600 kg spacesnip on
angust 19, 1960. The articles give some detalls of aclentific
research undertaken in this flignt in the flelds of diolegy,
eytology, genetics, cosmic radiation, solar radiation, ultra-
viclet radiation, and radiation levels. A description and

"""three photos of the GApbule ars given. No personz’ are
sentioned. There are no n.owonoauw-. » riicies are
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71 ate Member, Academy of Sclence, USER,

"Radiation Measurements During the Flight of the Cecord Soviet
Space Rocket."

report presented at the First Intl Space Symposium, Nice, France, Jan 1960.
National Acadery of Sciences of the USSR, MOscow.'
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"Terrestial Corpuscular Radiation and Cosmic Rays."

report presented at the lst Intl Space Symposium, Nice, France, Janunry, 1960.
Academy of Sciencec, Moscow, USSR.
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"The Exploration of Outer Space.”

report presented at the XI International Astronautical Congress, Stockholm, Sweden,
15-20 August 1960
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" International Cosmic Ray Conference. Prcceedings. v IID — - SOV/4413

reports delivered by Soviet scientists are abstracted below. References
accompany individual reporte.

TARLE OF CONTENTS:
I. THE EARTHS RADTATION BRLTY

3. Vernov, 8.N., and A.E. Chudakov. Investigation of Radiation in Outer Space 19.29
This paper presents the experimental data on radiation ia outer
gpace obtained by means of the 2nd and 3rd sputniks and the Soviet
cosmic rocket. Tt describes the instrumentation of the sputniks
and rocket, the high-intensity inner and outer zoumes, ths location
of these zones, the intensity stability and the composition of
particles in these zones, and the composition of radiation outside
the earth's magnetic fleld.

}, Dolginov, S. Sh., and N.V. Pushkov. Magnetic Fleld of the Outer Corpus-
cular Reglon 30=31
Tt 1is stated that the magnetic field intensity values obtained by
means of the Soviet cosmic rocket om January 2, 1939, substantial-
ly differ from those calculated theoreticnlly. The way the dif-
ference between measured and calculated magnetic field values

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859520006-5"
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varied vith increase in rocket distance from the Earth 1s
compared with the corpuscular radiation intensity values
obtained on the cosmic rocket and Ploneer ITI. The compari-
son shows that the obgerved changes in the Earth's magnetic
field are related to the outer corpuscular region, and that
they might be due to the superposition of the magnetic field
of the corpuscular zone on the magnetic fleld of the Earth.

A.B. Chudakov, A.I. Lebedinsky (Lebedinekdy), and I. F.

7. Vernov, S.N.
muﬁm of the Earth’s Corpuscular Radiation and
Possible Mechanisms of Its Origination 46-49

This paper presents data on the composition of the Earth's
corpuscular radiation obtained by means cf the Soviet sput

and the cosmic rocket. The overwhelming majority of parti-
cles in the external zone, ].im:l:ted by magnetic lines of force
crossing the Earth's suxface ab geomagnetic latitudes of 55°
and 65°, are electrons of 20-100 Kev. Protons of approxmately
100 Mev were discovered in the internal zone, limited by
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magnetic lines of force c¢rissing the Barth's surface at
geomgnetic latitudes of 30-40°. Among the possible mechan-
isms of originaticn of the Earth’s corpuscular radiation {a
injection into the Earth’s magnetic field of electrons and
protons, produced by the decay of neutrons emitted by the
Earth's atmosphere as a result of cosmic 18y irrediation.

9. Krassovsky (Krasovskiy), V.I., I.8. Shklsveky (mklovaskiy), a. I.
Galperin, and E.M. Svetlitsky (Svetlitakiy). On Fast Corpuscles of
the Upper Atmosphere ' 59-63
This paper presents experimental data on fast corpuscles of the
upper a.tmospﬁere ard gives a detailed description of the equipment
used in the experiment.

11. Dorman, L.I. On the Problem of the Nature of Soft Radiation in the
Upper Atmosphere ‘
This paper summarizes the available data on bursts of soit
radiation in the atmosphere and investigates the pature of the
bursts in relation to processes on the sun s in corpuscular
streams; and in the interplanetary medium. It also investi-
gates the nature of these bursts in relation to the properties of
" the Earth's belts of radiation.

T4-80

12. Askar'yan G. A. On the Nature of the External Radiatfon Balt of the

81-82
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N AUTHORS : v, S. Mo, Corresponding BO14/B014
;£§§%%§#5§=¥ﬁ#“18 USSR, Chudakov, A. Ye.,
Vekulov, P. V., Logachev, Yu. I., Nikolayev, A. G.

TITLE: Radiation Measurement During the Flight of the gSecond Cosmic
Rocketxr

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol 130, Nr 3, pP 517 - 520
(ussR)

ABSTRACT: The equipment of the interplanetary rocket lauwached on

) September 12, 1959 was designed for measuring the gukie adia=
</ tion-belt of the Earth, for recording cosmic radiation on its
f1ight from the Earth to the Moon and a potential radiation
belt of the Moona’The individual parts of the apparatua, which
| congisted of six gas-discharge and four acintillationvyountera,
i are described in detail. Furthermore, this paper contains re-
i gults of the firat evaluatior of data obtained for the range of
|
i
1

from 9,000 to 120,000 km away from the center of the Earth and
in the neighborhood of the Moon. Figure 1 illustrates the tra-
jectoriea of the first and second interplanetary rockets re-

Card 1/3 ferred to the terrestrial magnetic field. Ionization measure-br//
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ments are also graphically represented in figure 1. It is
noted that the shift of the jonization maximum between the

two measurements was not caused by the alight difference of
the trajectories of the two rockets. The radiation belt is
most probably deformed by streams of solar corpuscles. Thise
assumption seems to be confirmed by a comparison with the re-
sults of measurements performed by the American rocket
Pioneer III. The energy-flux density of electrons of more than
5 Mev or of protons of more than 30 Mev is said to be

1 particle/cmz.sec. Furthermcre, a radiation was detected which

consisted of electrons having an energy of the order of 106 ev,
or of protons of an energy of about 10 Mev. The first possibili-
ty is considered to be more probable. This electron flux is

said to be 5.107 particlea/cmz.aec;.'rhe existence of electron
fluxes having an energy of between 20 and 50 kev (flux:

1010 particles/cmz.sec), which had already been detected by
the first intercontinental rocket, were proven again. Thus,
Carxd 2/} two essential groups of particle fluxes were found: electrons

rap
l<
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of about 20 kev and 106 av electrons. The energy of the first
group is close to the mean energy of the golar corpuscular
radiation and allows to assume the existence of a thermodynanic
equilibrium between protons and electrons on their penetration

| into the terreatrial magnetic field. It is pointed out that
the electron momenta of the second group are close to the pro-
ton momenta of corpuscular radiation and to the momenta of the
electrons arising from the decay of the reflected neutrons.
The existence of a lunar radiation belt oould not be proven.
Constant radiation intengity wae measured at & distance of
70,000 km from the Earth. There are 2 figures; 1 table, and

! 2 referencea, 1 of which is Soviet. J

SUBMITTED: November 20, 1959
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AUTHORS: Xarnov, S. N.,.Corresponding Member of the A4S USSR,
Chudakov, A. Ye., Vakulov, P. V., Gorchakov, Ye. V.,
Logachev, Yu. I., and Nikolayev, A. G.

TITLE: Radiation Measurements During the Flight of the Third Cosmic
Rocket

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 136, No. 2, pp. 322-324

PEXT: The third cosmic rocket launched on October 4, 1959 contained a
scintillation counter and three gas discharge counters. All gas discharge
counters had a wall strength of 50 mg/cm2 steel sheets and were, in addi-
tion, surrounded by several shields. Counter I had a shield made from

%2 mm lead + 1 mm aluminum with a counter window of 0.28 cm®, which was
closed by a 0.2 mm thick aluminum sheet. Counter II had the same shield,
but without counter window, and counter III was in au aluminum container
made from 2.5 mm thick aluminum. The scintillation counter recorded the
ionization of the orystal (Nal) and the counting rate. Preliminary results
of evaluation of the instrument readings are given from the fime from
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Radiation Measurements During the Flight of 5/020/60/136,/002/013/034
the Third Cosmic Rocket B019/B056

Qctobver 4, 1959, to October 18, 1959. The trajectory of the rocket was in
practical agreement with that of the first and second cosnic rocket. From
a comparison of the readings of the various counters, the authors conclude
that the intensities of the particles recorded by the instruments depend
on the absorption in the container walls. Measurements in the interplane-
tary space showed that the cosmic radiation on the boundary of the
terrestrial magnetic field is very strong; only individual small fluctua-
tions were recorded. Finally, the agreement existing betwsen the recorded
intensities and those of & monitor are dealt with. From these considera-
tions the authors draw the conclusion that the weak variations in the

time from October 4 to October 18 are in connsction with the variations of
the magnetic fields in the solar system and the interactions among the
latter are connected with cosmic radiations. There are 1 figure, 1 table,
and 3 Soviet references.

SUBMITTED: October 26, 1960
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AUTHORS : Vernov, 8. N., Chudasov, 4, Ye. 3/093/60/070/04/062/541
) s = o BGC06/201:
TITLE: Investigations of Cosmia Ravéaénd Terresirial Corpuscular Radiast:sr

in the Flights of Rocket d Sputniks
& s an |38 n.k:__\),

PERIODICALs Uspekhi fizicheskikh nauk, 1960, Vol 70, Nr 4, pp 585-619 (vssp)

c i

?HKT? The prasent article offers a aurvsy of mothrds and resiults obtained frop
“he investigation of corpuscular radiation :n . gpaze raund ths ear*n f5 i .
space rockets and artificial satelli‘os, Chap*er :: egnipment (s;iﬁfgl1n*ﬁ"m
gas counter, photomultiplier), Chaptsr Z; <ho cuter zone of the ;érf;s;;;57 C o
puscular radiation telt (position of this zcne relative tc the earfh‘ in;;;*;'«’ on
of intensity fluctuations according *o zhe ionization effect), Chaﬁt;" b :h;ggrﬁé;
zone of the high intensity cof tarrestrial corruscular radiation fnosg;igﬁ Ef ‘FT.
inner zone relative to the earth, nature and energv o5f ths part:éies in *he iéé*“
zone, constancy of intensi‘y), Chapter 4- radia*ions sutaide the m&gn°t1n‘;*°:‘

the earth (Table). Chapter 5: analysis of da*=x Abimined and pos3ible gyp;'ﬁ;;;:
cancerning the origin of terrestrial cerpusculiar radiation. éummﬁrizinél& ;h@ £
lowing is stated: 1) The earth is surrounded by *w: spa*1ally Senarate gomes -
highwintensive radiation, 2) The outer zone extends in the eﬁuaﬁﬁriai~p‘;ﬂ.u'
about 20,000 to 60,000 km out from the earth center and s dalfm;?ad b;‘fﬁa i~“::
of force of the geomagnetic field. In geomagnetis latitudes Sflig . ?Ob,dtﬂ_s'z;;n
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; Investigations of Cosmic Rays and Terrestrial s/055/60/070/040008 7
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' and Sputniks
|
io. obonerved at rolativaly low altitudes (5061500 km), The tntens ity changes witp
‘ time are considerable; in the flight of the firgt Rupsian cosmic rackesd, the,
radiation maximum was recorded cn January i, 1959 at g distance of 26,000 km frem

the earth center on a line of force cutting the earth surface on the 63rd degra=
of latitude, In the flight of the second Russian coamic rocket, this haximua was
recorded at a listante of 17,000 km on the 59° 1in2 of force, 3) The parsicles
occurring in tnis zone are electrons of two energy groups. The electrons of *hs
first group have some ten kev. The maximum flux of electrons with energies greatzr
than 20 kev amounts to 1C cm‘2sec"steradian"1; BElectrons of the second group

have energies of the order of 106ev and exhibit a maximum flux cf

105cm'2sec"1steradian". 4) The inner zone begins on the cquatorial plane at an
altitude of 600 km on the Western hemisphere and extends up to distances equalling «
the terrestrial radius; it is delimited by a line of force on 35° latitude, The ’
radiation intensity in this zone remains constan® within about 15 in one menth., R
5) The particles occurring in this zone are protons 2f about 10%v, their flur

. 2 =2 -1 Y . .
attains 107cm “sec” steradian™'. On the edg» of the zone in the,geomagnetéc inter.

val of 35-40° latitude, a low-energy radiation (electrons of 193 than 10%v) ia

Card 2/4 U/
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and Sputniks

ascertained. 6) Between the two zones,; in the irterval of the geomagnetis latitnujeg
of 40.55°, there is g region in which no- higher rasdvation intensity is detecred,

Provided tha+ measurements are accurate, it may be assumed that in this regisn,

less than one-thousandth of the flux at the btoundary of the cuter zonz., The sames
ratio compared with the one gt the boundary of the inner zone holds for the fluvx

of protons with more than 10%ev..7) The particle radiation outside the magne+;-
field.of the earth consists of protons and sther nuclei (flux 2 particles?cme.sez).
The photon flux in the interplanetary Space is less than 0.1 photen/em?,52c

(hy > 450 kev) and < Iphotons/cm?,.sec (hy > 45 kev), respactively. 8) It is 2or-
cluded from a comparison of experimental data with theoretical considerationz

that, the higheenergy protcns are the result of a deray of neutrons emitted from rhe
earth. atmosphere,. The radiation intensity in the center of the inner zone at low
altitudes is determined by the ionization losses of the protons in the upper at-
mospheric layers. In geomagnetic latitudes of more shan 30° and at larger alsitui:s
of the equatorial plane intensity drops more rapidly due to the incempletenzas -f
the magnetic trap, This incompleteness is indepsndent of the Particle energy, and
it i8 therefore improbable for it to be Telated with the noncenservation of zh=
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APPROVED FOR RELEASE: 09/01/2001

CIA-RDP86-00513R001859520006-5"



520006-5
"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R0089 .

[T e SRt ASAEITSE FRBE AT T A R ST S e l R S .
66010
Investigations oi Cosmis: . Rays and Terrestriai s/055/60/o7o/o4/002/oz1
Corpuscular Radiation in the Flights or Rockets BO06/B011

and Sputniks

magnetic moment of the particles, Ye. v, Gorchakov. 3. Sh. Dolginov, ¢. 1. Goly-
shev, V. ¢. Kort, 4. I. Lebedinskiy, and I. p, Ivanenko are mentioned. There are
18 figures, 1 table, angd 17 references, 14 of ¥hich are Soviet,

,a
5 c
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red.; KURYKCVA, M.F., red.; GUS'Kova, C.M., tekhn. red.

[Articles] Sbornik statel. Moskva, Izd-vo AN SSSR.
No.1l.[Variations of cosmie rays below ground, at ges ]
and in the stratosphere] Variatsii ko

1. Akademiya nauk SSSSR. Mezhduvedomstvennyy geofizicheskiy
komitet, VII razdel programmy MGG: Kosmicheskiye luchi, 2.Chlen-
korrespondent AN SSSR (for Vernov),

(Cosmic rays)
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AUTHOR; Vernov, S. N., Corresponding Member of the Academy
of Scierices USSR
TITLE: <Vcoamic Bays and Cosmic Space \/ '

PERIODICAL: Vestnik Akademii nauk 8S3R, 1960, No. 8, pp. 10-26

of the Akademiya nauk SSSR (Academy of Sciencea USSR) on June 10, 1960.
Experiments made by Academician p. V. Skobel'tsyn showed that cosmic
rays consist of high-energy particies. An investigation of these rays
permits two essential prroblems to be 8olved; first, the deternination i
of the properties of 8 cosmic space where they are formed, and 3econd,
the use of cosmic ray Efor the bombardment of atomic nuclei. The euthor
in his report deals with the former problem, but he briefly mentions
) eéxperiments which showed the presence of particles of energies of up to a
.- - billion billions of electron volts in cosmic rays. He also briefly
describes the plant of the Moskovskiy gosudarstvennyy universitet (xcu)
(Moscow State University)(Fig. 1) for the investigation of superhigh-
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energy particles, which was designed by the author together with

G. B. Khristiansen and ¢. T. Zatsepin. Fig. 2 shows the distribution of
“particles in the diffusion chamber, Fig. 3 a schematic cross section of
the MGU plant. It may be assumed at present that superhigh-energy
particles asre formed outside the boundaries of our galaxy. Further, the
author investigates the cosmic space in close vioinity of the earth.
Investigations by means of artificial satellites and space rockets showed
that the earth is surrounded by two radiation zones, the internal and

the external one, the intensity of their radiations being very high.

This circumstance has to be considered in the construotion‘gf space

ships. Fig. 4 shows disgrams of the measuring apparatus of ‘earth
__satellites., The investigations were made by the author together with

A. Ye. Chudakov, Yu. I. Logachev, P. V. Vakulov, Ye. V. Gorchakov, and

A. G. Nikolayev. An($3§) (FEU) photoelectric multiplier was utied in the

scintillation countern,fig. 5 shows the measuremsnt results of the

second earth satelliteMon November 7, 1957. Fig. 6 shows a sample of

the recordings made by the instruments of the\"third earth satellite,

Fig. 7 shows the diagrem of a large part of the northern hemisphere. The

projection of the flight path of a particle on the plane of the meridian
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is shown in Fig. 8. Investigations proved that radiation intensity in-
creases with the diastance from the earth along the line of force, and
that the particles of the radiation zones in the magnetic field of the
earth oscillate from one hemisphere into the other. Therefore, it may be
assumed that the'magnetic field of the earth represents a trap for the
particles. The flight paths of the Soviet space rockets and the change
in radiation intensity during the flight are shown in Figs. 9-12.

Y. V. Pushkov and Sh. Sh. Dolginov discoverqg anomalies of the magnetic
FTeld of the earth during the flight of theV?irst Soviet space rocket.
Fig. 15 shows a sample of the recordings of radio signals mads by the
third Boviet earth satellite. The measurements showed that electrons of
relatively low energy are present in the external radiatior zone of the
earth, and particles of more than 10,000,000 ev in the internal zone.
Fig. 14 shows a general picture of the distribution of radiation zones
around the earth. As to the origin of the radiation zones of the earth,
the hypothesis may be set up that the magnetic field of the earth
represents a trap for the perticles in which they may stay for a very long
while. The origin of the external radiation zone of the earth ia sought
in the corpuscular radiations of the sun. The flight around the moon

card 3/4
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showed that the moon has no magnetic field. It is assumed that in the
cosmic space there are glant reservoirs of particles moving about, as
had been detected by A. N, Charakhch'yan by means of special radiosondes.
These experiments showed that the sun emits cosmic rays once a month, on
an average. During that time, their intensity is so high that man cannot
stay in the interplanetary space without protective equipment. As yet,
the explosion processes of the sun cannot be predicted. There sre 14
figures.
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About the "corona® of the earth. Znan.sila 35 no.3:37-39 Mr
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1, Chlen-korreppondent AN SSSR,
(Particles (Fuclear physics) (Atmosphere, Upper)
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“. VERNOV, S.N.; GORYUNOV, N.N.; DMITRIYEV, V.A.: KULIKOV,G.V.; NECHIN, Yu.Re;
..... ——KHRISTIANSEN, G.B.

Function of the spatial distribution of a flux of charged particles

in an individual extensive air shower. Zhur. eksp. 1 teor. fiz. 38
no.1:297-298 Jan '60. (MIRA 1419)
1. Institut yadernoy fiziki Moskovskogo gosudarstvenncgo universi-

. teta.

™ (Cosmic rays)
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AUTHORS s yernov, §. N., Ivanenko, I. P., Kulikov, G. V.,
Khristiansen, G. B.

TITLE: The Nature of the Particle Beamg\in the Core of an Ex‘ensive
. Air Shower/%

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1950,
Yol. 39, No. 2(8), pp. 509 - 512 b,///

TEXT: In-an earlier paper (Ref. 1) the authors communicated their
inveatigations of a shower core by means of diffusion chamber. They found
that narrow beams consisting of 4-15 particles appear, and tae bean
trajectories are collinear. These particle beams are, either, cores of
electron-photon avalanches released from % -mesons, Or groups of high-
energy muons. Which of these alternatives is correct, is now investigated.
In the present paper, the authors show that the latter is much more
probable. The first assumption is discussed in detail, and the experiment
and its results are analyzed from this stand-point. The obaerved pumber
of particles in the beam can only be released by primary particles whose
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energy EO;;1012 ev. The energy spectrum of electrons and photons in the
avalanche at a depth of 2t-units had the following form (N - number of
particles released by particles with E = 1012 ev):

E 10° 107 100 10"
Nel(>E) 5.5 4.0 2.5 0.5
Nphot( > E) 10 8.0 4.0 0.8

For their experiments, the authors used a plate of lead glass (type17§-1
(TF-1)) with high lead content. This plate covered one half of the
diffusion chamber. 850 hours of measurement were made in the open chamber
and 440 hours in the closed one. The actual number of particles observed
in the showers is much smaller than that which would be expected if the
first assumption on the nature of the collinear beam were true. Experi-
ments performed with diffusion chamber, arranged above two rows of
jonization chambers, gave similar results. The second assumption, that

the observed beam consists of u-mesons, is then briefly discussed. For
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