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PHASE I BOOK EXPLOITATION HON/1911
International Conference on Cosmic Radtation. Budapest, 19%.

International Conference cn Cosmic Radiation Organized by the
Hungarian Acsdemy of Sciences, Budapest, 1957. 187 p.
200 copies printed.

Sponsoring Agency: Nagyar Tudomanyos Aksdemia

Eds.: E. Penyves, and A, 3Somogyl

PURPOSE: This report is intended for geophysicists concerned with

cosmic radiation,
the papers read at

COVERAGE: This report contains/the six plenary sessions of the
conference, Some of the problems dealt with include nuclear
emulsions, extensive air showers and the program of coemic
ray measurements planned for the International (G<ophysicel
Year. Nost of the reports are followed by references, Soviet
gclentists in the field of cosmic radiation who attended the
conference are: E.L. Andronikashvili, N.A. Dobrotin, I.1.
Gurevich, S.I. Nikolskiy and 3.N, Vernov, The articles are
written in English, German and Russian without parallel (rans-

c‘r&ai}gnl.
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International Conference (Cont.) HUN/1911

3., Nikol'skiy, S.I. The Study of Nucles> Active Components of
Extensive Atmospheric Showers of Cosmic Rays 50
3, Vermov, S.I., and Zatsepin, G.T. Height Dependence and the
Problem of the Core of Extensive Atmospheric 3howers (not inel.)
5, Chudakov, A.Ye. Cherenkov Radiation of Extensive Atmos-
- pheric Showers of Cosmic Reys 5T
6. Androniicashvili, E.L., ad N.F. Bibilashvili, The 3tudy of
the Spatial . Dispersion of Penetrating Particles of Ex-
tensive Atmospheric Showers 63

THIRD SESSION
EXTENSIVE AIR SHOWERS

1., Babecki, JeLe Juriciewicz, and J.M. Masselski. The Transi-
tion Curve of the Electron-Photon Component of Extensive Air
Showers in Lesd Absorbers of Thicknesses Between O and 25 cm. T3
2, Janossy, L., Te Sandor, and A, Somogyl. Investigation of
Extensive Air Showers 230 m. Above Sea Level g6
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International Conference (Cont,) HUN/1911

5¢ PFriedlander, E.N. A High Energy Meson Shower With an
Anomalous Angular Spread :

FIFTH SESSION

Filipkowski, A.; J. Glerulaxx, and P, Zielinski, Survey of

the Experimental Hyperfragment Data

Hsiao, C., J.C. Cheng, M. Im, and K,C, Vang. Some Neavy

g-t::lo Particle Events Observed With g Rultiplate Cloud
amber

Friedlander, E.N., and N.K. Kayer. Some Remaris on the

Poseible Cascade Decay of the T -Keson

154

Petrzilka, V., New Neasurements of the Life Time of

4 -Nesons From Anomal Absorption Using a Grephite Absorber
and Kuclear Emulsions

Kiss, D, Neasurements of the Life Time of i ~-Nesons
Kayer, N.E., and C, Eftimiu, On Fermion Pair Creation

b{ g‘l’tu-god Partiocles of 3pin 1/2 and 0 in an External

Me
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AUTHOR DOVZREKKO O.I., KELEPQ B.A., KIKOL*SKIY S.I. PL - 2957
- TITLE The Emergy Spectrum of Kyone I® the Brosd Atacspherte Showere

of Cosmiec Rays.
(Energeticheskiy spektr Kyomov v gshirokikh atmosfericheskikh
l1ivayakh kossmicheskikh luehey.- Russien)

PERIODICAL Zhuramal Ekeperim. 1 Teoret. Fiziki 13957, Vol 32, fr 5,
pp 463 - 466 (UssSR).
Reeeived: 6/1957 Reviewed: 7/1957

ABSTRACTY The suthors earried out experimente for the deternination of
the shape of the emergy speotrusm of myome at three different
distances fros the axis of a broad atmospherie shower io the
Pamir (386C m sea level) im the fall of 1954. Besides, they
eompared the spestra of myons im showers with different primary,
energies. The emergy of the myone was deternined from their absorp-
tiom in lead and in the groumd. The general scheme of the ex-
perimental order and the seectiom of the pit dug iato the groumd
are shown in form of drawings. The eontrol system eonsieted of
three groups of GEICER-MSLLER sounters which were loeated sbove
the detectors of the penetrating partieles as well as at &
disteanes of 100 and 3500 m from them. Above the detestors of the
penetrating particles many hodoseopie eouateres for the in-
vestigation of the elestron-photon components of the showers
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The Energy Spectrum of Kyone in the Broad itmospherie Showers
of Cosmie Rays.

of the broed atmoepheric¢ shower.
(2 Illuetrations and 2 tebles)

ASSOCIATION: Physical Institute “P.H. LEBEDEV® of the Aecademy of Selemece
of the 00508..0

PRESENTED BX: -

SUBKITTED:  3.11. 1956.

AVAILABLE: Library of Comgress.
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AUTEOR® NIEAAEIY,8.1., SELZZEEY, V.M. 56-5-kT/55
TITLES The _pet.al Distribution of &lectron- Photon-Components on toe
Periphery of Broed Atzosphoric Cossio Showers. (Rgspredeleniye
clcktrpnno-fotonnoy ke -ponenty ke poritorﬂ.t ghirok {kh atzosfernykh
1ivney kosaicheskogo {slucheniys, Russian) .
PERIODICALs zhurnel bksperim. 1 Luoret. Fiziki, 1957, Vol 32, Br 5y
pp 1250 - 1252 (v.8.5.R.)

ABSTRACT A large number of counting tubes which were esteblished at ei1f-
ferent diatances from one anésher (of up %0 1000 =) in en alti-
tude of 3860 m, were used to measure the current density of ell

charged partisles of the shower. The counters were gocreened by
neans of a thin Al-foil and by wood.

From the formula f(r) - ;‘.-In -;9:-; the current density of the particles

at the distance T froa the axis of the shower can te computed,
where n denotes the nusber of counting tubes which had responded,
m- the total number of counting tutes, end 6 the surface of a
counting tube. Three groupe of broad showers with accurately
determinable axis were investigated. ‘ihe firat group conprised
such showers &8 conteined froa 5.104 to 1.10 charged particles.
The energy of the pr sary particlee ccusing these showers cen be
assumed to be 1,6.10 4 ¢V, For the 2nd and 3rd group the cor-

responding figures aret
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' 56-6-8/56
AUTHOR YAVILOY, Yu.ll. ,'(E'fSTIGHEYBV, {a.b. ,SIKOL‘SKIY, s.L. 1
TITLE Inveatigation of the Perctrating GCopChent Of ZXtenoive LoG..-

Rey Air Showers (-Russir")
(Issledovaniye pronikeyushchey xoapo: enty shirokikh atnosferiches-
kikh livney kcsszicheskogo izlucheriye ~Qussian)

PLRIODICAL %hurn&l El;nperi:n. 1 Teoret.Fiziki,1957,Vol 32,Er 6,pp 1319-1327
v.S.S5.R.

A3STRACT The present paper {nveatigates the spatial distridbution of myone
in broad atmospheric ghowers,which are caused by pricary perticles

with different energy.These neggureaents were carried out in an al-
titude of 3860 @ (Paair) in the suazer and fall of 1954.
Experimantal orcers The apatiel distribution of the charged partic-
les was investigated by the aethod of the individual investigation
of the showers by aeans of nuaerous counters {which were conrected
with a hodoscopic device).The general gcheme of the experiaental
order is illustrated by neans of & drawing.
The spatisl ¢istribution of ¥yons in the showers The density of the
ayon flux in the showers investigated d1d not suffice for measuring
them in an individual shower {f detectors with the usual surface
area are used.The nean value of the cenaity of the amyon flux in the
showers with assuzed number of particlea was deternined by counting
the myon pasaages through the detectcr.The verying influence exer-
cised by the angle of enission of the pions upon the spatial cletri-

Card 1/2 bution of the soff and the penetrating coaponent of the broad atso-
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KRASIL'NIKOY, D.D,; WIKOL'SKIY, S.I.
Conbiuoue rederdsr of nhua: ﬁ%ria aowers of coemic rays.

Nauch. soob, [AFAN SSSB Wwo.lt (\ama 17:1)
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KOVAL'SKAYA, Aolef KRASIL®NIEOY, DQDWHXEOE‘E!!Y., }'ah
Frelisisary resslts e t-;:-trte asd tesperature effecte cawsed
L Welhﬂnmt&-nlud.mm
gz. fis, ..1:88-02 '500 (‘m 11:7)
"(Cosnle rays) (Atssspheric tewperature) (itmoepheric preseure)
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AUTHOES: Zatsepin, G. T., Krugovykh, V. V. 56-2-4/51
Murzina, Ye. A., g_g_k—o_l_illgi_h___s: I.

TITLE: The Study of High-Energy Nucleuar-Active Particles by ieans
of an lonization Chamber (Nablyudeniye ysderno-sktivnykh
chestits vysokoy energii pri pomoshchi ionizatsionnykh kaner)

PERIODICAL: Zhurnal Eksperimental'noy 1 Teoreticheskoy Piziki, 1958.
Vol 34, Nr 2, pp 298-300 (USSR)

ABSTRACT: In autumn 1955 the authors investigated at an eltitude of
3860 m above sea level nuclear-sctive particles of high
enercy (B> 1011 eV). The spparatus used for these ne-
asurenents consisted of 6 inpulse-ionization chamders which
were mounted below a lead layer of variable thickness. The
tonization chambers consisted of brass cylinders. &n
electronic device made possible the recistration of the
intensity of the fontization impulse in each of the 6 chaxbers.
Beside the ionization chanbers there was a systen of 972
hodoscopic counters with a total gurface of ~ 10 al.

The distribution of frequencies of the fonization burats as

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0011372



TH
if

"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001137.

R [ 3]
i v
a 3

The Study of High-Energy Kuclear-Active Particles by Kesus 56-2-4/91
of an Ionizetion Chamber

a function of their intensity(below different filters) it
shown in a diagran. The intesral spoctra of the burats with
N > 2000 relativiastic particles cen be expressed by an
exponential law:

V (> r) « am’

Here the exponentl- is the sare with all three apectrs
(20, 50 and 80 cm thick lead layers); it is on the aversge

&= 1,5+ 0,16, The absolute frequencies of the iomization
bursts belon 20 c¢n and 50 ca of leed coincide within the
range of error, limita. The reange for the sbaorntion of the
nuclear active component in air ia -~ 120 g.cm~<. This value
is obtained in difforent ways. In the analysis of the
correlation of fonization burate with atmospheric showere

the cases obeerved were divided into two groups:

1.- Ionization bursts which are accompanied by an atmos;heric
shower of szall density. 2.- Ionization bursts which are
accoapanied by a broad stmos;heric shower of nore than 10
particles. The result of this analysis is shown in o
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The Study of High-Energy Fuclear-Active Particles by Eeans 56-2-~/51
of an Icnization Chanmber : )

Card 3/4

diacram as foliows: With increasing intingity of the
jonization burst also the probability of alir escort
increasaes (votdurhnoye goprozhderiye). In 25 % of the
cases the euthors observed burats which car te ¢Xxplained by

e sinultaneous entrance into the detector of at icast

two ruclear active particles cf high energy. The authors
inveatigated the showers with a nucber of particles from
7.104 to 7.105. The distribution of the frequancy of the
ionization bursts produced by the nuclear-active particles

of the wide atmosphoric shower with respact to their density
is shown in a disgram. The frequency of bursts decreases
with increasing thickneas of the lead layer. The
distribution with respect to the density of the showers
accompanying wide ntnospheric ghowers can be represented

by the exponential function with the cxponent = 0,9 + 0,2,
The spectrum of the nuclear active comporont iu o wide
atmoaspheric shower of -~ 105 particles can ba represcnied

in the in ervsl of energies of froam 5.10.1 ) 10‘5 ¢V in the
form £-0v9 £ 0,2, Byt the real spectrum can be different from
the one given here because of the gimultaneous entrance of

T
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6-2-4/91
icics oy ang of an 56

f High-Energy Huclear-Actlive Particics 9y Maan

The Study © igh-

Ionization Chanber N
geveral nuclear-active particleg on tae T

detoctor.
There are
Slavic.

: ref su, 1 of which are
1 figuresn, y table, and 1 Teferency,

. Lebedev A8 USTGR

*
vy Akalermil nauk
%, Liwed:va A led .

imeni P
ASSOCIATION: Instituteof Pbyaics' 1 :
(Fizicheakiy natitut il E.
35R)

SUBMITTED: July 20, 1957
AVAILABLE: Library of Congress

: 2. lonigziion chezh o3
chanbers-Perforvance e -
1 ég:izzttggatics 3. Particles-Study rnd teaching
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AUTHORS:

&xru:

PERIODICAL:

ABSTRACT:

cerd 1/¢

Dantlove, T. V., Dovzhenko, O. I., 50V/56-3%-.8-2/55
Nikol'skiy, S. I., Rakobol'skeys, I. V.

...

Cloud Chaember Investigetion of the Electron-Photon
‘ﬁnﬁt of Extensive Atmoipheric Shovere Near the Axis
/g WVude of 3660 m by Means of Vil'son Camers
(Issledovaniye elektronno-fotonncy kosponenty ghirokikh
atmosfernykh livney vblisz!i osi livnys na vygote 5860 m s
pomoshoh'yu kamery Vil'sona)

Zhurnal Eksperimentel’noy i Teoreti:cheskoy Fiziki, 1958,
Yol. 34, ¥r 5. pp. 541-547 (USSR)

The present work is a continiation of a paper by I. A.
Ivanovekays and others (Ref 1), and it investigates the
energy spectra of the electron-photon component in extensive
atmospheric showers. The measurements were carried out on the
Psmir by means of a rectangular cleud-chember and with too0
counters (connected to & hodoscopic device) in autuma 1955.
Sever lesd plates of different thickness were mounted within
thie oloud chaxber. The ceses of pessage of an extensive
atmospheric shower were gepareted by means of & system of
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S/ 5534 -3-2 /5
Cloud Chamber Investigation of -e Electron-Photon Ccmpinent
of Extensive Atmospheric Showers Near the Axls of the EShower et an Altitude
of 3860 m by Meeas of Vil'som Cemers

A\
remg

coincidence and wnticoircidenss pilees in some groups of
counters. The regiastered dietridution of the showers on the )
nuaber of particlos is shown {r a diegrem. The poaiticn cf
the shower axias end the total numter of particles within

the shower were determined from the ospatiel distribution of
the charged partioles., The energy of the electrons and
photona which caused the shower in the lsad pla es inside

the chambar was detarmired by zmeans ¢f the >cmparison of the
total number of particles withir the gshcwer with the number
of particles compuated from the ~as:ade cuirves for lead. In
order to sompare the axperimental Tesults with the
predicticna of electromagnetic -—ascade theo<y the authors
computed the integral energy specra of the electrons. The
results of these specira coincide with one enother in the
case of an energy of 109 eV fcr the distences of from 2 to

4 m from the axis. These and alsc cther menticned
experimental results make possible the following final
conolusiona; Rear the aris of an extensive atmospherit showar
deficiency of elactrons and photons with high energies i

oL L]
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80V/56=34-3-2/55
Cloud Chamber Investigation of the Electron-Photon Comnonant
of Tv*mnaive Atmosnheric Showers Near the Axic of the Shower at an
Altitude of 3860 m by Keans of Vil'son Casere

observed. This obviously is connected with a flow of photoens
of low energy near the axis as well as with the fact that in
the production of the electron-photon component of the shower
nuclear-active particles with an energy of from 1010-1012 ev
play & part. The spectrum of the electron-photon coaponent in
extensive atmospheric showers caused by primary particles with
an energy of & 2.1014 eV remains unchanged with a change of
the observational eltitude. This can bte expleined by the
equilibrium of the electronphéton component of extensive
atmospheric showers with nucleer-active perticles of high energy
as well as by the predominant registration of extensive
ataospheric showers (which formed at a certain absolute
altitude sbove the pbservation level in the depth of the
atmosphere).
There are 8 figures, 5 tables, and 8 references, 6 of which are
Soviet

Card 3/4
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8OV/56-34-3-2/55
Gloud Chember Investigation of the Electron-I’hoton Ccmpon.nt
of Sxtenmive Atrmos~heric Showers Hear tlo Avi. o thr Ehewer et an
Altitude of 360 m by teans of Vil'son Cartera

ASSOCIATION: Fizicheskiy institut in. P. K. Lebedeve ikadezii neuk SSSR
(Physical Institute imeni P. K. Lebedcv 43 USSR)

SUBKITTED: July 16, 1957
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Povzhenko, O. I., Kozhevnikev, 0. 4. 507/56-34-6-37/51
I‘uk(’l'ﬂki!! Se Iog Rekobol'skeyun, I. V.

The Energy Spectrum of the fuclear-Activa Particles in the
txtenasive Air Showers (Znergeticheskiy apektr yoderno-sktiv-
nykh chastits v shirokikh atmoafernykh livnyakh)

PERIODICAL: Zhurnal eksperimontal'noy 1 teoreticheskoy fieiki, 1998,
Yol. 34, Ny 6, pp. 1637-1638 (USSR)

ABSTRACT: As a supplezent of their previouas paper (Ref 1) thc euthora
investigated (at un altituce of 3860 n) the above mentioned

energy spectrun. The nuclear-activo particles were neparated
from the total particle flow in the extensive air shower ac-
cording to the generation of an elecctron nuclear shower in
lead platea which were located within a grcat rectanguler
ecloud chagber. The total thickness of the lead plates was

~00 g/cn . A criterion is given for the separation of the

ceses with electron-nuclear showers from the caages with elec-

tromagnetic ehowers. The experimentn were carried out in

2 different ways. In the firat one there wus no absorber

above the cloud chanber, but in the second way - ~100 g/en Al
Card 1/5 A sketch of the experimental apparatus ir given, it registrat-
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S0V/56-34-6~57/51
The Snergy Spectrum of the fuclear-Active Particles in the Extensive Air
Shaowers

ed the extensive air showers with tdal particle numbers from

104 to 106. As a result of the measurenments carried out for
52 nuclear interactions the authors obtained the integral
energy spectra of the nuclear-active particles in the energy
{nterval 2 - 50 BeV for distances from 0 - 9 o from the axis

of the extensive eir shower. As the form of the snergy apec-
trum was identical for both of the above-mentioned experimen-
tal variants their results were averaged. The integral energy
spectrum of the nuclear-active particles obtained for the
energy region 10 - 50 Bgv may be sprroxizated by en exponential
function of the type E~F with k « 0,95 + 0,25. By coaparison

of the observed number of the nuclear-active particles with
the density of the electron flow in the srowers recorded by

the authora' apparatus, it was possible to estinate the ehare
of the nuclear-active particleas with >2 BeV in the total

flow of the charged particles in the axtensivo air showers
located within distences of 0 - 9 m froa the axis. This ahare
amounts to (1,3 + 0,3) ¢/, which s in good agreerent with
previous results obtained oy means of a hodoscoplc detector.
There are 2 figures nnd 6 referencee, 6 of which are Soviet.

b ia

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0011372



"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001137.

. SOV/56-54-6-57/51
Tha Energy Spectrum of the Nuclear-Active Particles in the Extensive Air
‘Showere

ASSOCIATION: Fizicheskiy institut im. P. . Lebedeva Akedemii nauk SSSR
(Physics Inatitute inmeni P. N. Lobedov,AS USSR)

SUBMITTED: February 26, 1958
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AUTHORS: Fikol'skiy, 8. I., Pomanskiy, i. A. §0V/5€-25-3-2,1

TITLE: Investiration of Extensive Atmospheric Showers of Cosnic
Radiztion Under Derso Sutstancas (Iosledovaniye shirokikh
atmosfernykh livney kosmicheskogo izlucteniya pod plotnyn
veshchestvon)

PERIODICAL: Zhurnal eksperizentaltnoy 1 teoreticherkoy fiziki, 1358,
Vol 35, Nir 3, pp 618 - €30 (USHR)

ABSTRACT: The present paper deals with invastigations of the
absorption of atmosphoric shower particles in an
absorber with a low atomic nunmier ir an nltitude of
3860 = above sea-level (Panir Flateau, 1955). Keanure-entn
were carried out by means of a special arrangement of
fonization chanbers and groups of hodoscope counters
(Pig 1). Por the deacription sece reference 4. The

regulta obtained by neasureczents apprear to prove that
in extensive air showers with jarticle numbers of

, 104<N<105 there ia, on the average, equilibriux
Card 1/3 tetween the nuclear active and electron-photon components
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Investigation of Extensive Atmoapheric Showers of Coszic S50¢/56-35-3-3/€1
Rediation Under Dense Substarnces

of the shower, This ia in contradiction to the

hypotheais according to which the formation of

extensive gshowars 18 aseumed to be a result of acts

of nuclear interaction with total dissipation of the
enaergy of prizary partioles; it aleo indicaten the
comparatively insignificant part played by fluctuations.
The energy of the auclear active conponent of & shower
with I { 109 in the lcwermost third of the atmoaphere
exceeds the energy of the electron-photon coapsonent by the
147-f014 of ita amount. A considerable part of this energy

"(as60%) 18 used for the production of myons and
neutrinos., The variation of the absorptien coefficient
of an extensive air shower as well as the charge

of the structure of the shower core in transition from
showers with K 105 to ‘showers with K> 107 agzees
with the sssumption (Ref 14) that the character of

the elezentary aot of nuo}iar interaction 18 modified

at an energy of E Mg 3.10'% o¥. The zeasured data obtained
gea to show that the absorptign of shower particles in-
creages at transition to F) 107, Measure~ents were
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Investi ation of Extersive Atmospheric Showers of Cozzie SOV,/5€-39-3-9,/51
Radiation Under Denge Sutatn-ces

ASSOCIATION:

SUBLITTED:

Card 3/3

carried out with the partisip:tion of a larce croup

of collalorntors of the Fizicheckiy {nastitut &% $353

(Physics Inctitute AS USLR) ne well as diploanted

students of the Fizicheskiy fukul'tet NM3U (Paculty

of Physics of loccow State University). The authors

thark Professor §S.l.¥ernov, Professor N.A.Dobrotin, an
Profeasor G.T.Zatsepin for discussing recults., There are

7 figurce, 3 tables, and 14 references, 11 of which are Sovies.

Pizicheskiy institut in.P.N.lebedeva, Akadeaii nnuk 552
(Physics Institute i-en!i P.N.letedev of the Acadesy of
Sciences UGSR)

April 10, 1958
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ATTUGRD Murzina, Ye. A., Nir 1'skiy, O. I., Yekovlev, 7. I.
=,

TITLE: he Cbuervaiion of Iuclgar-ictive » rticler of Searie Rudiatlion
¥4t} an Energy of )-101 o7 (fnblynleniye qaderno-akiivnykh

1
chiatita koanicheakoge izlucheniya ¢ energiyey » 10 3 e?)

FERIONICAL: Uhurnal eraperinental'ros 1 sespeticheskoy fiziki, 1070,
Vol 3%, 'r 5, pp 1227-1200 fUssRr)

Tn the Full of 1757 $he current irtenaity of nuclear-active
hisl-energy coanic roditton jarticles wmAas reaanred in an
nl%ituie of 7440 m nbove azern lavel. The letrctor of nuclear-
cative particles coneinted of 7 donlustion shamters which

rere gurrounded %y lead. Tue arrerngedient of tae ionization
chacbe.s i5 shown by & sclienaticel drawing. An analyois of
neaguring results shous the following: miclear-nctive particles
having an encryy oI EOIa than 2,107¢ eV are accoumjanied in

41 + 5 cuues by extenaive ntnnaphieric showers of =ore than

I/ 1
}.10’ ;articlea. In ihe ca.e of »1.5.10 ’ e? nuclear-active
rarticles Saio rercentajre in g% + Ahe Thus, Ve rercentage
of hiph-anergy particles accouysnie! by showers {ependa only

10 a scoll extent on the eneryy of nuveleasr-active parsicleu.
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S0V/56-35-5-44,/56
The Observation of Huclear-Active Particles of Cosmic Nadistion With an

+Energy of >,1015 eV

A diagram shows the integral energy srectrunm of nuclear-active
pasrticles observed in an altitude of 3860 - above sea lavel.
The energy spectrum may be representc¢d in the form

F(>E) Nl/B"” 2007 11 the anergy interval of betwaen

1012 and 10” eV, which is in agreement with the energy sjec-

trum of the primary cosnmic radiui%on of corresponding energy.
Much fewer particles with 2 3.10 eV were, by ihe way, found
than night have been expected. The autihors thank Profeasor

. A. Dobrotin and G. T. Zataepin for ugeful discuaesions of
the results obtained. There are 2 fijures and 3 references, 2
of which are Joviet,

ASSOCIATION: Fizicheskiy institut im, F. N. Lebedeva Akudenid nauk SSSR
(Physics Institute imeni P. N. Lebedev of the Acadenmy of
Sciences, USSR)

SUBKITTED: July 10, 1558
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AUTHORS Dovzhenko, 0. , 2Zatasepin, V. , lurzini, Ye
Rakobol'skaya, I. , Tukigh, Ye.

WITLEs Investigation of Extensive Atnoapheric Showers of Coaaic
Radiation (Issledovaniye shirokikh atmosfernykh livnoy kos-
nicheskogo izlucheniya)

PERIODICALs ?0k1a§y Akadenii Nauk SSS5R, 1958, Vol. 118, Nr 5, pp.899-902
USSR ’

ABSTRACT In autunn 1955 the energetic characteristica of extensive at-
nmospheric showery were investigated at an altitude of 3860 =
above the sea level. The lay-out of the experimental
equipnent is fllustrated in a diagram. Extensive atmospheric
showers caused by primary mrticles with an energy of from

2.101)-1016 eV were separated by fourfold discharges in two

groups of counters (wizh a nutual distance of two meters).

A number of about 4.10% extensive atmoaspheric showers were

recorded, A great number of counters was employed in these
Card 1/4 measurements. The energy spectrum of the ayons at a distance
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Investigation of Extensive Atmospheric Showers of Cogmic Radiation

fluence of the neutrel pioms with energies sabove 1010 aV on
the electrom-photon companent of the shower is assumed.
Filters of varfous thickness of different naterisls were
nounted above the ifonization chaabers. Thie permitted to
neasure the energy flow, which is carded by the electron-pho-
ton component of the shower et various distances from the
shover axis and also the determination of the energy of the
nuclear~active shower particles. The energy of the particle
with the highest energy in the core of <he extensive atmos-
pheric showers with less than 10’7 particles amounts to 10 %
in the mean of the energy of the electron-photon component

of the shower at the observation alt{tude. The remaining
nuclear-active particles in the shower are distributed accord-
ing to the law ~ 1/8®, E denoting the energy of the nuclear
active particles and n = 0,9 + 0,2 holding. The cores of the
extensive at*gopherio shovers with & nunbter of particles

exceeding 10’7 are very complicated. There are 3 figures,
and 6 references, 6 of which are Soviet.
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JIFEeRENKT CHATACTERESTICS UF EXTENSIVE AIH SHOWEALS AS FURCTIUAS uF THE TUTAL
UP SHOWER PAHTICLES

S.I. Ntkolakiy, A.A. Pomaneki}y
1. Using composite ap-aratus, a ;eneral description of viiich was given at the
commic-ray conference at Varemwna, a stuay wvas made (at 3:60 m aititude) of the abscrp-
tion of the total particle rlux of extensive air showers in a dense materiai cloce to
eir in 1ts mean atomic mmter,
The mumber of particles gnder the abeor er was msasured Ly means of foniige-.ion
chaabers. Showers were registered with the total mmber or perticles from 10¢ to 10°,

2. An amlysis hag been maae oi the abgorption of the rlux of shower perticles in
showers with cifferent mmber of perticlee. ixperimental data indicate that particler

flux in showers with the mumber of particles from 10° to 5 x 10° ts abgorbed in a dense
mterial more inteusively that particle: flux in a shower with a smeiler mumber of pearti-
cle . This more repta absorption oz particle rlux in showers with the total number ot
particles ranging rrom 165 to 5 x 105 may be due to the relatively small mmber of

nuc lear-active particles in rhowers «~ith the number of perticies lyimg fn this renge,
This was notea in eariier experiments,

repostpresentea at the International Cosmic ey Conference, Moscow, 6-11 July 1¥59.
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Je A number of other stower charsctaristics are constdered, The spatial
distributfon both of all the charged particles sand the elsctrons in the
shower s found to only slightly senaitive to the number of particles in
the shower, According to the cascaie theory and the nuclear-cascade scheme
of the developrient of ecxtensive air showers one m ight axpect that with an
increase in the nuwber of particles in tho shower, the function of spatial
destribution would manifest a peak (parsmeter S would #tminish).

Experimental date potnt to the opposite. The spatial Jistribution and
enargy spectrun of -masons ere independant of the nu-ber of pﬁrticlsn in
the shower within the range of the total number of particles 10 - 10 .
However, a comparison of different investigations shows that the dependeucs
of the number of mu.mssons in the shower of the total number of particles
varias slightly when passing from showers with the number of particles to
a larger shower,

4o The experimental data are compared with calcugﬁiom Tg nuclear-cascade
avelanchas caused b primary nucleons of energy 1 10 v

Report presented at the Intermational Cosmic Ray Ccnferenca, Boscow, 6-I1 July 99
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ENERGY SPECTRA OF TH: ELECTAOR.FHOTON COMFON-KT IK EXTENSIVS iln SHCE5
NZAR TH™ 3HOWEZR AXIS
Sox. xikol‘ky. s.Io thnko. I.V. R!kcmlsk".

1. The study wes carried out in 1957-1958 at s2a lsvel with e cloud chezber
triggersd by a system of counters.

2. The triggering counter system madfe it possible to select air showers, the
axes of which fall near the cloud chasber., In aidition, during the study, the
system was gltered so as to rgzlutar most effectively chougra with a given nuz.
bar of particles: Nw 8 x107; 8 21,2 x 20% Fe 3 x 10 The position of
the shower axis and the nusber of particles in it were determiicd from the reade
ings of the hodoscope counters. A total of 4500 showers were registered.

3« The rectangular cloud chamber (60 x 60 ¢1) with & depth of 30 e had 6
plates of lead making a total thickness of 120 g/cm2. When an elactron or
photon entered the chamber, a cascade shower was obsarved produced by these
particles in the leoad shewets. The energy of the electrons and photons was

determined from the total number of particles registered batwoen the lead
shaeta tn the cascads showars,

e As a result of these measurerents we have obtelaed the integral energy
spectra of a sum of elactrons and photons forwuch of the showar groups; the
fraction of Mgh-enorgy elactrons and ptotone (= 10’ ev) An the total nuxber
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£ he stowar
of elactrons of all enargies in the 0-3 motre distarce range from t
axis was also detordined. A comparison of oxperimertal data with calculaticns

baged on cascafe treory shows that energy ;actrfomar the showar axis (0=3 =)
are daplatai in the high-energy reglon (107 - 1077 ev).

Raport presentad at the International Cosilc Ray Conference, Moscow, 6-11
July 1959
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THE 3 ECTRUM OF ZXTENSIVE AIR SHOWERS ACCORDLIO TO THE NUMBZR OF PARTICLZ3;THE
COZFFICIENT OF ABSORTION OF {(TuNSIVE AIR SHOWERS
G.V.Kulikov, N.M, Nesterova, $.1. Ntkolsky, @.B. Khristeanseg, A.E.Chudakov

1. Utilizing the mathod of qorrelated hodoscopes, wrich permite deterainding the
position of the axis and the nusber of particles in a showmr, we have abtatined
data on showsr epectra level and at sea level.
2. At 860 m ebove sep level and the interval of particle-numoer variatio.
in the showsr from 3X20° 0 107, thespectrum is well approximated by power
law N -X, where £=1.6-0.1. At sea level there is & greater probability thet

the spectrum will be ircegular in the rangs 10° - N .2 1O (for<710

N<0° X:2.1%0.s. and for N 107— £=1.50.2.
3. The shower absarption coefftcient obtained from a compersion of absolute

number of showers with a nusber of particles greater than that :}_un at
mountain eltitudsand at sea level, amounts to //.1/(180-20) gfec<".

Report pressnted at the International Cosmic Kay Confsrsnce, Koscow, 5-11 July 1959
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AUTHORS ¢ Eulikov, G. V., Nesterova, K. ﬂ.,_%;kallskiy,w8.~1., So0-
lov"yeva, V. 1., Khristiansen, ¢. B., and Chudakov,A.Ye.

TITLE: Number spectrum of extensive air showers at altitudes of
200 and 3860 m above sea level

SOURCE! International Conference on Cosmic Radiation. Moscow,
1959, Trudy. v. 2. Shirokiye atmosfernyye livai i kas-
kadnyye protsessy, 87-91 y{"

TEXTs HNumber spectirs of extensive air showers were investigated 1n
detail at the Physics Institute of the AS USSR and at Moscow State
University. The spectira were investigated at an altitude of 3860 =

and at sea level. Those at eed level were studied over & range N =

= 4-105 %0 5-101. Por showers with small K (103 to 5-104), the ata-~
tistical method was used. The ted hodoscoped

Geiger-Miller counters, whose dispos - figure., The
experiments yielded the number of anti-coincidences n per unit time

Card 1/4
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Kumber spectrum of «.. D299/D504

for counters of different G; (o varied between 0.4 and 1.65-10'2u2 .

By comparing the measurements and the celculations, the integral
apectrum of the showers was obtained: P(ON) = 2.5-10'51'(1"5ﬁ°'°3)

cn“zsec’1. with ¥ = 4-105 to 10?. Por large N, the spectrum was ob-
tained by jndividual study of the showers, at sea level. Por this
purpose, the majority of the counters were disposed in a circle.

The position of the axis and the number of particles in each shower
were determined by means of the electronic computer “g¢trela®. There-

upon the integral spectrum wae found for R = 8-104 to 8-105, viz.

F()H.O) = (1,95 ¢ 0'1‘).‘0-10(_‘%5

) -1,5¢0, ‘cn‘zsec- 1 atexm.d"1

Both series of measurements coincide in the range n:saos. In order
to determine the absolute number of extensive air showers in the

Ccard 2/ 4
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Humber apectrum of coe D299/D504

range u;,107. the apparatus wao divided into & groups of counters.
Further, extensive air showers were studied at &an altitude of 3860
m. The apparatus was gontrolled by photomultipliors, recording the
Cherenkov radiation / Abstractor's notesl gee article on p. 47, this
Trudy. /. The shower axis and the number of particles were deter-

mined by means of a simulator. Showers with N = 2.10° to 10 were
jnvestigated. From the obtained results, the integral spectirus of

showers with N = 2.5-10‘ to 1.‘5'107 was constructed, vig. b/&/’

P(ON,0)= (4,6 ¢ 1.4).10‘11(—%5) = cm’zeec'1storad'1
. 1

The absorption 1ength;]lof showers was also determined; for ghowers

with ¥ 105,/\n 156 + 22 gn/cnz. There are 4 figures and 2 Soviet-
bloc references.

card 3/4

y



"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001137.

31522
8/627/60/002/000/004/027
Number speotrum of ... D299/D304

ASSOCIATION: Fizicheskiy institut im. P. K, Lebedeva AR SS8R (Phy- ,/\/
sics Institute im. P. K. Lebedev A3 USSR); Hauchno-
fsaledovatels'kiy institut yadernoy fiziki MGU (Soi-

entific Research Institute of Nuclear Physice Moscow
State University)
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AUTHORS: Doveghenko, 0. I., Nikols'kiy, 3. I., and Rakobol'skaya,
Io v- T

TITLE: Study of electron-photon component of extensive air
showers near the shower axis

SOURCE: International Conference on Cosmic Radiation. Moscow,
1959, Trudy. v. 2. Shirokiye atmoafernyye livni i kas-
kadnyye protasessy, 132-138

TEXT: The electron-photon component was investigated by a cloud
chamber containing lead plates; theraby, cascade showers were cre-
ated by the electrons and photons on passage through the chamber.
In contradistinction to other investigations, the energy of the
electrons and photons was not determined by the overall sum of par-
ticleas in the eantire cascade shower, but by the number of particles
in the upper 5 sections of the chamber, in the region of the shower
paximum. The present investigation was carried out in the all of
1955 at an altitude of 3860 m (at Pamir Mountain), and during 1957-

Card 1/4 .
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Study of electron-photon ... D299/D304

1958 at sea level (at Moacow). Two different me<hods of shower se-
lection were used. In 70% of the cases the axes of the extenaive
air showers passed at a distance of 0 to 3 m from the cloud cham.
ber. The total number of particles was determined by xmeans of a ho-
doscope. In the Pamir investigations, 300 showers were recorded

with number of particles per shower N = 105. At Moocow, 2370 show-

ers with ¥ = 8-105 were registered. 1830 showers with K= 1.2-104, u/t’

and 436 showers with N = 3~104. As a result of the experiments, the °
integral energy-spectra of the electron-photon component were ob-
tained. From these spectra, the fraction of high-energy electrons

and photons (with respect to the total number of particles in a
shower) was determined. The results obtained for showers of various
number of particles agree with each other within the limite of ex-
perimental error. No increase was observed in the high-energy ele-
ciron and photon fraction with increasing number of particlea. A
comparison of experimental results with the predictions of cascade
shower theory showed that the experimental spectra in the vicinity

Ccard 2/4

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0011372



CIA-RDP86-00513R001137.

31528
$/627 60/002/000/010/027
Study of electron-photon ... D299/D504

of the shower axis, are deficien

quently, the energy spectra of e

in which the electron-photo

nuclearactive component. The i

ted for distances of O to 5 m., from the shower axis.

discrepanocy was found between the theoretical and experimental
curves, This may be due to the fact that the theoretical calcula-
tions did not properly take into account the initial conditions of
creation and development of the electron-photon component. Purther,
the lateral distribution of high-energy electrons and photons in
the core region was found (at distances of 0 to 0.3 m from the
shower axis). If certaln conditions were simultaneously fulfilled,
then the core was considered to pass through the cloud chamber. For

electrons and photons with energies>109 ev., the density distribu-

tion of the particles can be expreesed bypg( 10))~r"®, where
n=1.,2¢0.3. From data obtained at the ramir Mountain, it followe
that u = 1.0 + 0.3 at distances of 1 to 7 m. A figure shows the
distribution of electrons and photons, obtained at Moscow and the

Card 3/4
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Papnir Mountain, respectively. The energy spectra of electrons and
photons were constructed on the basio of 12 cases when the core

passed through the chamber (for distances of 0 to 0.5 @ from the
axis). The mean energy per charged particle in the region of the

axis was approximately 3.107 ev., and at 0.3 to 3 m from the axis - "*T

approx. 410  ev, The obtained values for the mean energy and the
mean density are in good agreement with the resulte of T. Kaneda

et al. (Ref. T7: This Trudy, p. 56). There are 2 figures, 1 table
and 8 referencess 6 Soviet-bloc and 2 non-Soviet-bloc (including
one translation). The reference to the English-language publication
reads us follows: W. Hazen. Phys. Rev., 85, 455, 1952.

Card 4/4
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AUTHORS: nik01:g§§l. S. I., and Tukish, Ye. I, l

TITLE: Distribution of energy flux of electron-photon and nu-
clearactive component of extensive air showers at an al=-
titude of 3860 m above sea level

SOURCE: International Conference on Cosmic Radiation. Moscow,
1959. Trudy. v. 2. Shirokiye atmosfernyye livni | kas- Tf”
kadnyye protsessy, 139-143
TEXT: The investigations were carried out at the Pamir Muuntain
(3860 m). The apparatus was deacribed in deteil in publications of
the earlier International Conference on Cosmic Radiation (Ref. 13
Dobrotin et al,, Nuovo Cim. Suppl., 8, 612, 1958). The density of l
the energy flow was determined by 12 ionization chambers placed un-
der lead absorbers of various thicknese. In some of the experiments,
the absorbers were removed. The apparatus permitted determining the
density distribution of the energy flow at distances of 0.2 to 50 m.

Card 1/ 4

ﬁ
L LR

- .

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0011372



"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001137.

31529
$/627/60/002/000/011/027
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from the shower axis (for showers with numbers of particles 1.0m
2-105 to 4-105) and at distances of 0.2 to 20 m from the shower ﬁf‘

axis (for showers with number of particles from 6-104 to 12-104).
The denoity of particle flow was defined as the sum of the inte-
grale

o0

5 _t
PEnt)l(t)dt+BSH(t=53)e§gdt

53
6

where B = 6.4+10° ev. 18 the critical energy for electrons in lead,
t - the absorber depth, and N(t) - the particle-flow density at
depth t. A figure shows the density distribution of particie-flow

in showers with ¥ = 3-105 and K = 105 particles. The obtained dis-
tributions are independent of the number of particles in the show-
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-er, and have the form: pgvr"‘e for 0.5(r(8 m, and plrﬂ/be gor’”’

84r(30 m. For emall depth t, the contribution by p°-mesons to the
total ionization {s esmall. Hence it fs swssumed that to & depth t=$
cm Pb, the fonization is entirely due to the electron-photon compo=
nent. The energy-flow density of the nuclearactive component was :
‘determined as the difference between the density of of the total
energy flow and the density of the electron-photon component. The

~ energy of the nuclearactive and of the e¢lactron-photon component
were caloulated for a circle of radius R = 30 m, for 2 groupe aof

showers (with § = 3.10° and 10° respectively). The resulte are lig=
ted in Table 1 (see table), 4 dincrcpanay was found between the ex-. .

pected value of 10" ev. of the energy of the nuclearsctive compo-

. :
nent and the experimentally obtained value of 3.3'10'5 e¥,; this '
disorepancy cannot be explained by meseurement error. The poesible
,8ource of the error is analyzed. Finally, the mean energy per el-
;ectren ig plotted on a figure (as a function of the distance from
.the shower axis). There are 4 figures, 1 table and 8 references:
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AUTHORS: Dovzhenko, 0. I., Zatsepin, G. ?., Murzina, Ye. A., Ni=-
h_fgilg&i!l_§;_lll_gnd Yakovlev, V. L.
TITLE: Energy spectrum of nuclearactive component of coemic ra-
diation at 3860 m, and related extensive air showers

SOURCE: International Conference on Cosmic Radiation. Moscow,
1959. Trudy. v. 2. Shirokiye Atmosfernyye livni i kas-
kadnyye protsessy, 144-151

TEXT: Two series of experiments are described, of 1955 and of
1957. The apparatus used in 1957 permitted detecting extensive air
showers exceeding 1000 particles only. The relation is established
between the nuclearactive particles and the ionization burste in
the chambers, Computations showed that if the integral energy-spec-
trum of the incident nuclearactive particles is expressed by the

power law £(>E) = AE": then the ionization spectrun is also de-
acribed by a power law with the samed’. The experimentally obtained
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energy spectrum of the nuclearactive component {8 plotted in a f{-
gure. Prom the figure it is clear that the integral energy spectrum

of nuclearactive particles in the range of 1012 to 5.10 3 ev., can
be expressed in the form f(OE) = A87‘: where ”: 1.5 ¢+ 0.1, The ab- L{'
folute intensity of the nuclearactive particles with energy‘)1012

ev. 13 5.5 + 0.6 hour"sterad". By comparing the obtained intensi-
ty with the spectrum of the primary radiation and the number of
low-energy nuclearactive particles at sea level, one obtains the
absorption length for nuclearactive particles., In order to detect
the air showers accompanying the nuclearactive particles, 15 cylin-
dri:zal fonization chambers were used, The obtained integral number-
spectrum ia shown in a figure. It was found that the percentage of
nuclearactive particles, accompanied by air showers, increases mono-
tonically with the energy of the nuclearactive particles, varying

betwaen 76 and 88% for energies of 2.10'2 to 2.5-1015 ev. The inter
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acticifree-path was calaulated by the change i{n the number of the
resorded nuclearsctive perticles as a funetion of increasing thiocke
nees of the graphite layer above the fon{sation chamber. It was alac
found that the integral onergy spectrum of nuclearactive particles

can te expressed in the form r():»vl", where a = 0.9 ¢ 0.2, Thie
formula apparently charaoterises the spectirum ¢f the niclearactive
component ae & whole. Purther, the ensr speotra of nuclearactive
components for showers of d{fferent tota nuaber of particles f{a
determined, as well as for various dietances from the shower axfs.
The procedure used for this purpose {s desoribed, The &ir showers
under investigation were divide into 3 groups (aocording to total
nuzber of partiolee), & peouliar featura of the spectrum at d{stan-
ces of ¢ to¢ | m was the absence of nuclearactive particles with en-

ergies below ?011 oY, Ihe integral spectra of nuclearactive par-
ticlee for the % fraupn of showers are shown in o figure. The spec-
tre ere sharantericed by smooth shape even in the region where &
shower contains 1 t¢ 2 particles, By averaging, one obtains the

derd 3/

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0011372



"APPROVED FOR RELEASE: Tuesday, August 01, 2000

CIA-RDP86-00513R001137.

1538
S/62Vgo/ooz/ooo/ms/ozv
3,94/ 0 (155,205, 3%5) D299/0304

AUTHORS : Kalachev, B. V Hikol'aglllﬂs._l.. Pomanskiy, A. A.,
and Tukish, Ye. Iv "

TITLE: On fluctuations in the number of Ja-mesons in extensive
air showers

SQURCE: International Conference on Cosmic Radiation. Moscow,
1959, Trudy. v. 2. Shirokiye atmosfernyy livni 1 kas-
kadnyye protsessy, 166-168

TEXT: The results are given of experiments for detecting fluctua-
tions in the number of mesons and electrons in showers with number

of particles 105(u(2-106. The experiments were conducted at an al-
titude of 3860 m (Pamir), in the fall of 1957. The apparatus con-
sisted of hodoscoped counters, placed at 9 observation points. Ko
fluctuations were observed which would have an appreciable effect
on the mean values of the investigated quantities. The computed in-
tegral number-spectira were compared with the experimental spectra

card 1/3
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for various distances from the shower axis. A larger number of show-

ers with number of particles E§106 were observed than was to be ex-

pected by the computations, This may be due either to a conasider-

able contribution of showers, in which the denaity of the mu-meson
component exceeds by many timees the mean density as determined by

Yu. N. Vavilov et al. (Ref. 2: ZhETP, 32, 6, 1319, 1957), or to the
mean density having been underestimated. The second possibility {is
considered in more detail. Denoting the mean number of mu-mesons 1n »

the shower by N =OLNB, one obtains (in the 1rirst approximation)
the formula M

C . Lot
%—(n-%)a}
for N107; the left-hand side of the formula expresses the relative

change in the number of recorded showers, and Ax/{. expresses the
relative error in determining (. Por distances of 40-50 m (as well

6
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as for other distances), the quantity AO/G';'O.B.
which does not exceed the limits of statistical error, Hence no
fluctuations were observed in the eXperiments conducted, so as to
effect the mean values of the quantities. There are 2 figures and
2 Soviet-bloo references.

hence Aol/or~20%,

ASSOCIATION: Picioheskiy inetitut im. p. N. Lebedeva AN S53R (Phy-
sics Institute P. N, Lebedev AS US3R)
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AUTHORS: Nikol'skiy, §1 I., and Pomanskiy, A, A.

bW

TITLE: Dependence of various characteriotirs of extensive air
showers on the total number of particles

SOURCE: International Conference on Coemic Radiaticn. Moscow,
1959. Trudy. v. 2, Shirokiye atamcefernyye livni i kas-
kadnyye protsessy, 235.241

TEXT: Showers with number of particles N ranging from 104 to 106

were investigated. The showers were divided into 7 groups (accord-
ing to the nuaber of particles). It was found thet the absorption

of showers with NO>105 essentially differs f.om the absorption of
showers with Rd(105 (NO denoting the total number of particles in

a shower of a certain group). It was found that the nuclearactive
particlca, 422, are not monotonically varying in the cace of show-

ers with N«'IOS. The dependence of the number of Ji-mesons on the
Card 1/3
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total number of particles is more regular, ye* showers with E~405
exhidbit a somewhat particular behavior in this respe~t, too. A
qualitative study of these irregularities led to the conclusion of

8 change in the nature of elementary nuclear interactions for par- :!

icle energien 3}1014 ev. Some quantita‘ive results are given
which would elucidate this change. A particle was considered, cor-
responding to a traveling wave in a hydrodynamic syetem, Its energy

was set equal to approximately 0.8 Eo(Ec4uc2)1/15. The energy spec-

trum of the secondary purticles was selected in accordance with
statistical theory; the nucleonic component was assumed as 0,27,
The method of successive generations was used for calculating the

absolute intensity of extensive air showera with K = 104, 105 and

106 respuectively, the energy spectrum of primary particles, the
number and energy of nuclearactive particles, and shower abeorption
in the atnosphere, After additional computations, the authors ar-
rived at the following conclusions: Various irregularities were
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place, atarting from energies of 104
Necessary to assume
mesons differ from those due to the nucleons, or to

appearance of gome new particles;

energies higher than 1015 ev,, 1t 1ia
energy-fraction iga transmitted to th
These two
There are 7 figures, 1 table and 11
2 non-Soviet-bloc, The reference to
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AUTHORS: Dovzhenko, 0. I., Nikol'skiy, S, I.. S0V/56-36-1-3 /62
Rakbbol 'skaya, I. V7

TITLE: Investigation of the Cores of Broad Atmospheric Showers of
Cosmic Rays by Means of a Cloud Chamber (Iasledovnniye stvolov
shirokikh atmosfernykh livney kosmicheskikh luchey pri
pomoshchi kamery Vil'asona)

PERIODICAL: Zhurnal ekaperimontal'noy i taoratichoskoy fiziki, 1959,
Yol 36, Nr 1, pp 17-23 (US3R)

ABSTRACT: In the present paper investigations are described vhich wera
carried out (on sea level) in Moscow in 1957, Interest {n
investigations of extensive air showers increaged consfderably
recently, baecauge thae investigation of structure, ¢ompesition,
energy distribution of Perticies as well as the Cherenkov
radiation produced in the ataoaphere can supply information
concerning particles interacticn at energies »10'3 ev. In
this connection eapecially the investigatisn of phower cores
is of importance, which also forms the suhject nf the present
paper.

: For the investigation a rectangular cloud chasber ani coun-

Card 1/4 ters were used. The arrangesent was such that such cases of
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Investigation of the Cores of Broad Atnospheric 307/56-56-1-5/62
Showers of Coemfo Rays by Means of a Cloud Chamber

shower passages were selected for measurements, in which the
flux of shower particles above the cloud chazber was p-eator

* than that recorded by more distant counter groups (Fig 1),
The device is then described. Forthermore, the differentiasl
shower spectrum is celculated according to the number of
particles on the basis of the following assuzaptionse; 1) The
shower particles are symmetricelly distributed round the
shower axis in form of a oircle. 2) The differential distri-
bution spectrum i{s assumed to have the form:

£(N)an ~ H'“‘”)GN. where W (K) is teken from reference 3.
3) The number of shower axes with perticle nusbers K >10
amounts to 7.10-3/u2 per hour (Ref 3). 4) The probability
distribution of particle recording is assumed to correspond
to the Poisson (Puseson) law. Calculation results are shown
by figure 5.

Also the number of showers recorded par hour and the mean
value of the density of charged particles was calculated, and

calculated and experimental values sare coapared (Table 2),
Agreement is good. Purther, the number of shower cores of the
electron-photon components for W < 3.5.10% and & » 5.5.104 gre
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Investigation of the Cores of Broad Atmospheric SOV/56-36-1-3/62
Showers of Cosmic Rays by Means of a Cloud Chasber

celoulated. In the former case, calculation resulte in ~ 10,
and the experimental result is 9; in the latter case the csl-
culated result is ~ 3, the experimental result 2. For the
nuaber of nuoclear-active particles with energles of = 1011 ev
5 and 1-~2 wes calculated, while the experimental value was 4
and O respectively for the two ll-values, 4 photographs are
attached: Figure 4 shows:.a cloud chazber photograph of a
penetrating electron-photon ghower with K%104, figure 5 a
nuclear interaction at en energy of nuclear active particles
of > 10" ev and ¥ = 3,3.104; figure 6 also shows a nuclear
interaction caused by charged particles in the first plate

of the chanber, at an eneriy of nuclear active particles of
22.10' ev and # « 2.5,10 , and figure B8 shows a nuclear
interaction at an energy of < 10'0 ev. The nuthors finally
thenk K. A. Dobrotin, Professor, and G. T. Zatsepin for their
interest, H. G. Birger and P. 3. Chernavskiy for discussing the
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AUTHORS: Zateepin, G. To, Kikol'skiye Sc Jes . BOV/56-37-1-51/64
Fomanekiy, 4. A.

TITLE: Decay Praocesses in the Development of Nuclear Cascadees in the
Atmosphere (Raspaduyye protsessy pri rasvitii yadernykh kaskadow
v atmosfere)

PERIODICAL: Zhurnal eksperimental’noy i teoreticheskoy fisiki, 1959, VYol 37,
e 1(7), pp 197 - 201 (USSR)

ABSTRACT: As the energy of the primary particle is not directly measured
in experiments on atmospheric showers, the development of ava-
lanches must aleo be considered by giving the tnitiel conditions
in the depth of the atmosphere. The usual method of successive
generations ts not suitable for the solution of such problems.
Kucleons and pions are sesumed to participate in the nuclear
cascade process. The effective crogs section of nuclear collfi-
eione 1e assusmed to be equally large for nucleons and piones.

The initial conditions are sssumed to te given in the depth K,

l(!,:o)d! and I'(B,:o)dx, respectively, are agsumed to denote the
number of nucleons and wf-mesons, respectively, with an energy
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Decay Processes in the Development of Nuclear 80v/56-57-1-51/64
Cascades in the Atmosphere
of B, E ¢ dE in the depth x . the kingfic equations sre written
down in the form ﬂg%..!l - -N(B,x) ¢ [I(E'.:)l‘“(ﬂ',t) +

o E
. I(B",:)"'l(n'.i:)]dz', 3%%5)- - -t(s.z)(u-z‘) 0{[!(8'.:)"'
. (B',E) + l(snx)'“(s'.s)]u'. ';m' Wy Vg Tgg demote the

energy spectre of the perticles corresponding to the gecond in-
dex which originate in the nuclear collision of = particle with
the energy B' (which is designated by the first index). E_ =~

- lctc/tog(to) - 1.&.10"97 denotes the criticel energy of the

a%-mesons,. at which the probabilities of nuclear collisien and
of decay in the depth xe1 &re equal to each otherg f(no) denotes

the density of air in g/cn’ in the depth 4. The solution is

written in the form of series ¥(E,x) = o-(x"°) E1(E,x),
[o0] aQ

ne,x) - 0-("%);_ W (E,x). The series resulting by subeti-

o

1

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0011372



"APPROVED FOR RELEASE: Tuesday, August 01, 2000

z
i

CIA-RDP86-00513R001137.

Decay Processes in the Developsent of Suclear 80V/56-57-1-51/64
Cascades in the Atmosphere

tnting these series into the sbove-mentioned kinetic equations
are represented step by step. In the special cese X = 0, the

golutions pass over into the known golution of the method of
successive approximations. In the present solution, all terme
of the series are positive, and the geries is alwayes convergent
1f the totel energy of particles at x te finite. The solutfon

ie, however, oore extensive than in the case x = 0. In some

cages important for the interpretatica of the experimental dats,
the role of the decay process ce&n be considered in & much sim-
pler way. The authors astimate which portion of the energy of
the nuclear-active component (which is present in the showers
at the altitude of the Pamir station) is consumed for the forzma-
tion of muons and neutrinos in the further psssage through the
atmoephere. According to these calculations, at an energy spec-

trum of the type E'sz of the nuclear-active componeat of show-
ers at the sltitude of the Pamir, about 50% of ite energy sust
be used up for the generation of muons and afutrinos, thus,
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KLISHNEV, S.Ll.¢ NIKOLYSEIY, S.l.

Number of extensive sir showers of cosmic rays near ses level,
Zhur. eksp. i teor. fic. 38 no.1:257-258 Jan *60. (MIRA 14:9)

1. Figicheskiy institut im. P.N.Lebedevs AN SSSR.
(Cosmic rays)
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Number of extensive air shovers sf cosmt
: ¢ rays near 1 .
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1. Fisicheskiy institut im. P.N.Lebedeva AN SSSR.
(Cosmic rays)
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AUTHORS: Dovzhenko, 0. 1., HKNikol'skiy, 5. 1., Rak:bol akagn, 1. V.

p— e

\
TITLE: The Energy Spectra of the ?lﬂ&i!ﬁﬁ-;,?EBiﬂéycompnneﬂ‘ of
Air Showera irn the Neighbtorhsod of the Snower Axis

FERIODICAL: Zhurnal eksperimental 'noy i tecreticreakcy Staint, 1960,
Yol. 38, Ko. 5, pp. 1361-1349

TEXT: The results given in publisatiors on this tojic ure inexact and
contradictory. The authcrs have therefore invastigated the alectrcn
phcton energy spectrum withir 3 m of the ashower axis. The method ¢ mueaj
ment and the experimental arrangement are descrided in 4d2tail, Fig., ' sh
the arrangemesnt of the cloud chamber in ehich six lead piates of 3iffare

. e-

thicknesaes (total: 120 g/cmz) are placed over one another along with th
surrounding ccunters for the two c¢cntrol systems, Only showmars with loe
partinle~-flux densities (K « 9°107, 1.2.10%, ard 341G} were sclected f.;
study. Of these, 2370, 1830, and 436 showera, respectively, were re-cried
Nearly 70% of all particlas lay within the chosen radius of 3 o. The
spatial distribution of the charged particles in the ahowars wiih

Card /3
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gpecirum of electrons and phatona within }

ctcws the spatial dietritutions of alectroen

5::109 ov for r = 0.3 .
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B3568
The Energy Spectra of the Eleotron - Photon 5/056/60/038/005/001/050
Component of Air Showera in the Keighborhood B006/B0OT0
of the Shower Axis

law o 109)rv r ™ holds, where n = 1. 2+0.5. The results cbtained are
comparod with those of the cascade theo-y. for which purpcse data cf

S. Z. Belen'kiy and I. P. Ivanenko are used. The ccnclusions are sunzarizaed
as followa: 1) Ko change in the fraction of high-energy electrons ani
photons could be observed in the showers with an increase in thke total
number of particles. 2) The observed fraction of high-energy electrcns ari

photons is considerably ssaller then the theoretical one; and this ls so

whether the primary energy is assuaed to be infinite, or an equilibriun

vetween the electron-photon and the nuclear active compcnents is assuced.

G. T. Zatsepin, 1. P. Ivanenko, and L. I. Sarycheva are thenked for dis-

ousalonu end D, F, Bakjtin, O, N. Kovoaelov, I._A. xvgmvgkaza. B.__g. .
, and L. K. Bocharov for their assistance in the experimentna,

Tharo are 8 figures, 2 tables, and 8 references: 7 Scviet and 1 035. V(

ASSOCIATION: Fizicheskiy institut im. P. K. lLebedeva Akadezi{i nauk 35SR
(Inatitute cf Fhysics imeni P. K. Lebedev cof the Academy
of Sclences US3R) '

SUBMITTED: Deceaber 18, 1799
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Bkl
8/056/6 ,
3,800 (1641,1263//62) Bégg Bogé059/006/042/oaa
4.6500

AUTHORS ¢ Eikol'skiy, 3. I., §morodin, Yu. A.
————————

—

PITLE {_ntcrpuhuon of Experismentel Deats on the Spectrum of

llcatron-?hotcg"‘ducu« Having Energies ) 10‘2 ev in the
Upper Strate of the Atmosphere

PERICDICAL: Zhurnal cklpcrtnental'noy { teoreticheskoy fiziki, 1960,

Yol. 39, Ko. 4(10), pp- 1156 - 1157

TEITe At the Internstionsl Conference on Cogmic Badimtiocn (Moscow 1959)
a report was given on the ort;tnni results obtained for the energy
spectrum of electron-photon cascades et an altitude of 10 - 12 km. It wae
found that the eunergy spectrum of these cascales deviates considerably

from the energy spectrus of primary coszic rediation within the corre-

spanding energy range (~ 2'463 and ~:'2'7u. rupcctinly). is the D/
sssumption dtecussed at the conference that the energy frecticn trane-~
ferred in tne electron-photon cozponent decressts with groving intersction
energy of the particles i3 not apnlizahle o the data of extenalve alr

Card 1/)
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8lli2k
tnterpretstion of Experimental Data on the s/056 60/059/00&/0&2/046
Spectrua of Blectron-Photon Csscades Bavirg BO0Q6/B0OS6

Energise >1012 ev in the Upper Strata of the Atmospheze

ghowars, the suthore try to explain the date of energy spectrs fn &
different way: they asasume that the character of the elesentary events of

partiocle {nteraction at sn energy tto-.1014 to 5&10‘4 ev changes. The
suthors caloulated the total energy flux carried away by electrons and

photons with energies higher than 1012 ev at an altitude of 10 - 12 ka.
~ The corresponding oxpctiuontal dats are given in 8 figure by circles
(photocmuloion data) and squares (fonfzation chagber data}. The total

energy flux carried sway by electrons and photons of energies > 10— ev
fa, A recording is done by ionization,chsnbara. higher than shen
detorained in photoemulsions. In order to deteraine the experimentally
observed totsl ensrgy flux, 3¢ ie necassary to extrapolate for high
energies . If, on this occasion, it ie assuned that the energy specira
retain their shape, the enargy fluxee sesgured by the pholoemulvimn methe
are higher than those determined by means of fcnization chazbers . hgree-
zent of oxporinentnl data may be cbtained oQiy by assuning that & large
part of the electraons and photons with EX10 ev, vhich are otwerved tn

Caré 2/3




P

_ "APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP8G-00513R001137

-t

s/ogs 60/059/005/023/051
7

g, "93 3006/807
AUTHORSs likol'skiii 8. Ii' Pomanskiy, A. A.

TITLE: Celculation of the Aversged Charscteristice of Extensive
Atmospheric Cosmic Rey Showers

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fisiki, 1960,
Yol. 39, Ko. 5(11), pp. 1339-1546

TEXTs The present paper desls with a calculation of nuclear-csaacade
showers containing a given number of electrons et the otservation level
and also with a study of the distribution of the production altitude
of extensive air showers containing total numbers of particles of 104,

105. and 106 at sea level (Moscow) and at sn altitude of 5250 o (P'ngir).
the primary particles of such showers have an energy of 10°¢ to 1010 ev.
The calculations are based on the following assusptionst The nuclear
cascade coneists of nucleons end charged plons which cause, in nuclear
interactions, the production of neutral pions; the nusber of charged pions
i@ also decreased because of W+p decay. Other nuclear particles are

Card 1/4
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86906

caloulation of the Aversged Characteristics of 8/056/60/039/005/023/051
Extensive Atmospheric Cossic Ray Showers - BOG6/BGTT

supposed not to be produced. The elementary event of nucleer interaction

of primery particles with i:o) 10“ ev is considered by means of the hydro-

dynamic model, travelling waves being taken into sccount. The relations
used for describing nuclear interaction events of nucleons with n°<1o‘5 ov

4iffer from those for 30)1015 ev only by an sdditional sssumption on the

particles corresponding to the travelling weves thw are supposed to bte
nucleons, For charged-pion interactions with l:°<10 5 ev the same hydro-

dynamic model is used, but without travelling waves being teken into
account. The mesn free path for nuclear interactions in air is taken to be

15 g/clz. 5.1.109 ev is taken as the minimum energy of particles involved
in nuolear-cascade processes. A number of charseteristics of these showers
are averaged over various production altitudes end compared with the
corresponding experimentel datas The theoreticsl values are within the
statistical limit of error of the latter. Considerations end comperisons
ere discussed by using disgrams and tables. ¥ig. 3 shows, e.g., the
probability W that one shower observed at Pamir (the two upper diagrass)

Card 2/4
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calculation of the Averaged Characteristice of  $/056/60/032/005/022/c51
; Extensive Atmospheri{® Cosmic Ray Showers 3006/B077

or Koscow (the txo lower diagrams) with a given number of particles I iso
produced at a certain depth of the etmogphere. Fig. 4 shows tte production

-

probability of a shower with ¥ = 107 as & functior of S . The authors

thank Professor G. T. Zetsepin for discussions and G. Ya. Goryacheva

for computdtions. N. L. Grigorov and V. Ya. Shestoperov are mentioned.

There are 5 figures, 4 tables, and 19 referencess 16 Soviet, 2 US, end :

1 Italian. N

ASSOCIATION: Pizicheskiy institut inm. P. K. Lebedeva Akademii nauk SS53
(Institute of Physics imeni P. N. Lebedev of the Acadeny
of Sciences USSR

SUBKITTED: June 3, 1960

i .
Legend to Table g: 1) Altitude, 2) Energy of the nuclear shower component,
5) calculated, 4) expericental. g

Legend to Table 4): 1) Altitude, 2) Energg of the electron-photon
4

"eomponent of the shower, 3) calculated, expericentel, 5) mean total
energy carried away by nuclear particles of a shower of K particles at
the observation level x,4. 1

Card 3/4
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86906

Tebaunes ' §/056/60/059/605/023/051
 BOO6/8077

Lm-«:—o--n.u:-'od _ : TaGsanua &

(N, g0, eV

5
§,4.100’

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0011372



"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001137.

Lt . ) !
'7‘ ‘I‘ = b

NIXOLEKTY, 6. L., MURZIHA, Y. A. anl YARDVLEV, V. L.

"High Energy Ruclear-Active Particles and the Extensive Air Showers
Which Accompany Thea"

Report presented at the International Conference on Cosmic Fays
and Bxrth Btorm, k-15 September 1961, Kyoto, Japan

P. K. Ledev Inatitute of Payaics, Moscow, USSR
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20451
§/056/61/040/002/004/047
ifﬁﬂ?éﬁg B11y/R214

AUTHORS o Denisov, Ye. V., Zatsepin, V. 1., Kikot'ekiy, 8. 1.,
Pomanskiy, A. 4., Subbotin, B. V., Tukish, Ye. I.,
Yakovliev, V. I.

Observation of nuclesr-ective particles cgd electron-photon
avalanches with energiee greater than 10'¢ ¢v at e height of
5860 m sbove sea level

PERIODICAL: Zhurnal eksperimental’noy 1 teoreticheskoy fictki, v. 40,
no. 2, 1961, 419-425 g

TEXT: The nuclear-sotive end electron-photon component of high-energy
cosmio radilation were studied to obtein edditionsl date on the nature of

13

nuclear interaction at energies 210 ev. The observations were made in
1959 on the Pamir. The detector consissed of four rows of ionization
chambers between whioh were placed lead and eu:i.w:mé and over which were
10 hodoscope groups containing 12 counters (530 cm® each). Bestides, two
cylindrical chambers were pls Jed at o distance of 7 m from the middle of
this setup, e holossopic point and deteator of the energy density of the

Card 1/%
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20451
8/056/61/040/002/004/047
Observation of nuclesr-sctive... B115/B214 ‘

electron-photan component wers at a distgnce of 18 ® from the center

and sesved to study the fluctuations of the particle flux. If the sxis

of the extensive atmospheris shover hite the recording area of the
deteotor, the number of particles in the shower may be determined from the
forsula K = 1000 q,.vhere g is the effective particle deneity of the
particle flux per m". Assuming that in every event, nucleons end pions
ispart 1/} of their energy to the new resulting pione, the snergy of the
nuolear-ective particlee was found to be given by E = 2.5-10°I"°‘§v shich
holés for the range 10”«4:45'10”“. In this energy range, the auclesr
interacticn cross secticn does nct decrease with the incressing energy of
the nucleous invclved. Frox &« comparisen eith the experimentel dats of
other papers, the fntegral energy spectrum of the nuclear-active particles

in the range 1012-2-10‘5“' can be axpressed in the form £(EB)~ “B . where

ne 157T¢ 0.1, For energies ¢f nuclear-a&ctive particles {16 scv. the
energy specire are determined from the spectrel form of the prisary
particles with the help of the mean free path for nuclecn iaterscticn and
the value of the inelasticity cceafficient. In the intermed{ste range, the

:
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NIKOL'SKLY, S,I.; MIRZIRA, Ye.A.; TUKISH, Ye.[.; TAKOVLEY, V.I.

.
) Partfclee with sctive nuclei and high energy avalanches of
electrone and photons in the trunke of vide atmospheric sticwers
of cosmic rays, Lev.AN S3SR.Ser.fiz. 26 no,51668-673 Mp

62, (MIR& 15¢5)

1. Fisicheskiy institut im, P,N Lebedeva AN SSSR,
(Cosmic rays) (Electrons) (Photons)
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/055 62/013/005/001/005
p165/B104

e
PR

AUTIOR: 'p;kpl'skxy. S. 1.

fide atmospheric oh fation

1962, 365-410

owers of coaaic rad

TITLE:
Uspekhi fizicheskikh nauk, V. 76, no. 5

PERIODICAL:
oser part of the

work on wide ghowers in the 1
last 10 years {s reviawed. The following nuclear-
{stic for the new point of view frod which
since 12408: (1) the gnic rays are
ghe first proces’ ehoga secondary
rm the soft, the »¢ r-active component
1lide with

(3) the gecondary ouclea
and forn all ¢

TEXT: Experlnentnl
ataosphere during the

netratinge and the nuclee

nucleons,
r-dctive partlcleo co

products fo
of the shower:

¢ the showere The

1 of obgervation is

4 the energy of
er and ite

gts structure are
fcle flux denaity
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haracterize each recorded ghower &n

deteraining the exi

s no

{te primary particle.
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necessary except that of & syume
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8/055/62/078/003 /001 /005
Wide atmospheric shosers of ... 5165/B104

and the reduction of the share of the total energy carried by the nuclear-
active particles. There are two possible {nterpretationa for the pheno-
mena oocurring when N exceeds 107: (1) The energy spectrum and composition
of primary particles suffers a change in the corresponding energy interval

(10'4-1015 ev), (2) The characteristicas of elsmentary processes in
collisions between nucleons change in the same energy interval, or there
even are nev processes vhich do not occur at lower energies. 1In case (2)
the assumption of an increased inelasticity coefficient and of the
production of groups of electrons or photons and yu mesons with energies

- explain all experimental facts for N > 1
4 tablesg.

above 10 ev.and transverse momenta of P65<:'06 ev/c would allow to

. There are 28 figures and
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KIKOL'SKIY, 8.I., kand.fig. -matox,nauk

-imerican seminar on coemic rays, Vest, AN SSSR 33 no.js
I;tl:‘l'ﬂ‘ ;'c 63, (WCRA 16:3)
(Cosmic rays)
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KCCZSSION NRi AP&037366 s/coululouloosnsullsn'

e

‘i'AUTRO!| Dantlove, T. V.§ Denisov, Ye, V.&_!iggllqggz.mp. Le

|
|
|
;
;
|
|

TITLEs Determimation of the totel number of nuclear sctive particles
{n extensive air shevars with the number of pacrcicles betveen

3:107 end 107 . .
GOURCE: Th. ekspars & teor. fle., v. &6, me. 5, 1966, 1561-1577 !
TOPLIC TAGS: cesmic tay,. nuclear perticle, nuclear asctive particle ,i

qoc-lc shover, cosmic af{r shover '
Y .

ABSTRACT: The dependence of che ‘number of nuclear ective pacticles
N, en the total aumber of shover particles N has been weasured for
| I 3¢10%=107, The experiments wvere coanducted at the Tien=Shan

Cosmic Ray gscatfon of the FIAN (Lebedav Fhysics imstitute of cthe Acar
demy of Scleuceo §84R) during the wiater and spring of 1961, Shovere
vwicth a given susver of parcticles and an exis which passed neart the
cencer of the experimental arcay were selected by cembisiag coinetie |
dences and saticotnctdance reglotared by ceunters ceveriag ¢ given

icord M3
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! area., The anuclear active ’crctel.o‘ were tecorded by five neutres

| datactors which differed in effective area, thickaess of lead ;
E absorber, and {dfstance from ceanter of cthe arraye. Accordiag te date '
|

ebtained, the fategral aumber spectrum (at 3330 metere sbeve sea
level) cen be. expressed by the following fermelast , .-

. - ——

P N

£(> Mt £ 0010 () BEa for N1,

.a
]

LA

8(> M=(1a )0 () Ve for V1@,

It is poseible that, because of the effect of the chamge fn the
! Jateral distribucton function of shower particles near the shover
' axis, the shower spectrus te reduced when K fo suall; hovever, the
amount by which it ie reduced does not exceed 0.1, The dependsnce .
_of N, on K can be represented by an expoaential lavw with as un-uc//

. 4 M

’
+

b o ———— ¢ At . % &
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" ACCESSION KRt AP&4037566

of 0,72 ¢ 0,06, The abeolute flux of anuclear sctive pacticies Lo
. tn satisfactory agreement with the results of Cocconi and Haredeam
obtained for the same threshold value, snd leads to a reasonable
. tesult for the spectrum of nuclear active partfcles i{n showere with
. enecgies betweea 2°10% and 3°10% ev f{a comparison to the resulcs of
. high energy measuremeats by Nikolsky and Legam. An estimate showse
i that the emergy comtributfon of nuclear active pacticles to differest
' for large and small showers. The resulte of varfous experiments ea
; the dependence l‘ on N shav that a better approximation for the '
. whole range 3°10% < N ¢ 2,106 chan that given by Npiek* {(vhete 8
i 18 a counstant) is obtatmed by the folloving set of formulae:

' Ngv N0 TY for N < $.10°, NqeN®°" for 5°10% < ¥ < 2:10%, ané W om0 $C6
for 2°10%¢ M ¢ 2:10% Orfig. art. hae: 16 formulas, 8 figures, and
i 3 ctables, .
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SSSR (Physice Inotitute, Academy of Sclences SSER) .
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T TAE: cosmic rays, cosmic radiation composition, primery ocemic radistion
crpesition, extensive sir showsr, Terenkov [lash, shower part icla mgmer

s TUAT A nes proocedure is reported for the snalynis of the primary coeuic

reliat e at ensmgies above 10'% 8V, baped n the determination of the ratio of
o interaity @ of a Carenkov flagh acoumpEtying the passage of #n extensive air
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