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KHRISTIANOVICH, S. A., and others. Pz e

Prikladnaia gazovaia dinamik
diagrs. 3; podred. S. A. Khristianovicha. Moskva, 1948, 1iS p.,

Bibliography: p. 1hl.
Title tr.: Applied gas dynamics.

QA930.K5

SO: Aeronautical Science and Avi °
roes and Aviation in the “oviet Union, Library of Congress,
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KHRISTIANOVICH, S. A.

m/nmmﬁ Ml'odmicl T

‘ entific Heritlge or N. Ye. Zhukovskiy," Aoad
. B ‘A. Khriltianovich i

© ®Ig Ak Nauk SS8R, Otdel Tekh Nauk" No 8,
. pp 1137-1151

- Ropart , delivered 19 Mar 51 at meeting dedicated .

{ ‘to 30th anniversary of N. Ye. Zhukovskiy's death, -

- reviews latest- T-vol publication of scientist's
‘complete works in hydraulics, theory of machines

- and mechanisms, theoretical and applied mechanics,:
“serodynamics, etc.. B:lbliognphy lists 68 titlen y
::',::.lootly Zhnkonkiy'n vcrh. R o AR
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. / The gas-gjestion wave {from [ Y hilstonavish, ..
Mrzwst. Ahad, “Nauk: S.S.S.R.,»’(deﬁmﬁr. ¢
"1570-83.—An Atwempt-ls made 1o draw 2 wave-mindel o1
“eqal ejection- by the “expausion; of com wrossetl- aduothed €08
It the o) -y crushied,” e, g arlaorberl: hit the: juner !
» qurfuses of the caiil plects which are not heokait down by the
- eetion 18 nessgned not Lo participate Juthe wave formation
L heeime off the - thie pequirements ar e gns. evolution: |
- Math. cquntions nrg develaped for gas trivvel, the reduced oo
S prssiire wave, of the gis evolved aud of thie alr wave, E
SO Lo B W ML Sternbieg L
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{680-00.—A wriath, derivation i gaver of l(.c umc« ca osi S .

. gaal comminttion W gas ejection fonin o coal doposie, bas
o thie assutiption that the gas ajcction is the pt maryh:nusc
of the coat brenkdown, whila the statie pressure in b:
posit. mgrcly_;(ml tes t;\e proc_o«& L ‘_-\”.“'v{ Sigrn rg_
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ROMANENKO, 8,V.; KHRISTIANOVICH, S.a., akadenik,

Flow of viscous guses in cylindric tubes in the presence of convective heat
exchange. Dokl.AN SSSR 91 no,6:1289-1292 Ag '53. (MLRa 6:8)

1. Akademiya nuauk SSSR (for Khristianovich).
(Fluid mechanics) (Heut-=Convection)

ot
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EHRISTTAROVICH, S. akademik,

TR R AT AT TR

N.B.Zhukovskii's scientific heritage. Trudy po ist.tekh. no.4:3-25
'5h, (MIRA 7:9)
(Thukovskii, Wikolail Rgorovich, 1847-1921)
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EHRISTIANOVICH, S.A., ZHELTOV, Yu.P,

——

(Fornatien of vertical fractures by mea
a8 of a highly vigc
11quid] Obrasevanis vertikal 'nykh treshchin pri of:o:hchi :cu;on'-
viaskei shidkostt: doklady na IV Meshdunmarodmem ietthnon kon-
grasse v Rime. Moskva, Ixd-vo Alad . nauk SSSR, 1955. Ny
(l"otrolm engineering) {MLRA 8:9;
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1955,

Bwenblatt, oty pnd T
e, ' gﬁt»’uﬁﬁé}ih, Acads.
aceratig (n Juaca attanding oo grodial. 1

An onalyats is Eade of b |

‘ eollapse of roof undar the Influsme of nins wpkings, * A rew R
- oondition 1a fntrodusod which elfoinateg fpor the ealculation Infinite  ‘nsile .. -
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vorkinga. - Tho (oot tint ccal possaszos agsantia)
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- - proparties . than overlying rock formatfons, is
o in the undis | g00n tro stress aating on the aocnl (s equal %o the produwot . -
- 00 e xoon speeifle gravity.of the cverdying swrata ond Uo dapth belos tho

surface, - In U vicinity of & warking additional stress ocms into play

‘necassitatad by the rodf ewvaturo,
stata, - Calculations /e

‘and'in the oclagtic regions of tin soom,

Bode of wa dfstridution

In this reglon coal exists in uo plastis .,

of stressos in tio plastic - TR :
o ) N : s _39".“0 I V:~ . i ;
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Author :
Title :
Periodical

Abstract

Institution :

Submitted :
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'7USSR7G§6163?'?’Péf?bléﬁﬁmwuwﬂ7§f7J§FT?i?7TTf"?”““_ o FD-2740 -

Card 1/1 Pub 41 - 1/16

Zheltov, Yu. P. and Khristianovich, 5. A., Moscow
] et ATt
Hydraulic rupture of oil bearing strata

Izv. AN SSSR, Otd. Tekh, Nauk 5, 3-41, May 1955

Studies the hydraulic rupture of oll bearing strata. Since
there 1s a lack of experimental data the investigation was
based on many hypotheses and suppositions. Presents infor-
mation on rock pressures, horizontal fissures, faults and
effect of wedges. Concludes that pressure, which must al-
ways be exerted on the rupturing fluid for the formation of
a horizontal fissure is dependent upon the differential be-
tween the local rock pressures near the well and that of the
strata pressures. The size of the horizontal fissures de-
pends on rock pressure and the position, stability and pro-
ductivene ss of the clay layer. Faults on the other hand, are
formed by the rupture of the filtering fluids and when the
angular rock pressure is smaller than their vertical pressure.
Drawings, graphs and formulae. Eight references, 7 USSR

Ingtitute of Petroleum, Academy of Sciences USSR.

April 5, 1955

CIA-RDP86-00513R000722320020-3"
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STECHKIN, B.S,, akademik; xnxxszignoyxc§,m§&$ibv

KIXNNINOV, 'V.M,, ;red.isdatel'stva; PA

[Gas turbine inetallations; gas turbines] Gasoturbinnye ustanovki

6. .
(gazovye turbiny). Moskva, Isd-vo Akad.nauk SSSR, 192n133318:12)

akademik; otvetstvennﬁf red.: '
SK1Y, A,A,, tekhn,red.

(Gas turbines)
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‘—“‘f/\:—:: ::‘\ i ; 7 r (\/ r
(CTER mf‘] e ("&m) RYABIHIN. A.0. (Moskva); KHRISWIANOVICH, S.A. (Hoskva).
%&h;J e

LA SN

The reflection plane shock wave in water from a free surface. Prikl.
mat.imekh.20 no.k:532-54k Ji-Ag 56, (MLBA 10:2)
(Shock waves) ,

RS Es S e e Y ST A S o T YA
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i

mxsrmnovxca, S.A.(Moskva)
- oA
'!he lhock van at considerable distance from the site of detonation,
Prikl. mat. 1 mekh, 20 no.5:599-605 8-0 '56. (MIRA 10‘3)
(Shock waves)
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"In the Path of Our Glorious Predecessors," The Svoiet Artificial Earth
Sate].litez 1957, p. 32
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KHRISPIAOVIGH, S.4.; ZARLTOV, Yu.P.; BARENBLA™, G.I.

Mechanism of hydunlic fracturing of formations. Neft.khos.
35 no.1:44-53 Ja '57, (MLRA 10:2)

(011 wells) (Petroleum engineering)
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~ KWRISTWANG VICH, SN .

AUTHOR:

TITLE:

PERIODICAL:

ABSTRACT:

Card 1/3

None given 26~12-32/49

Anniversary Celebration Meeting of the A}, USSR (Yubileynaya
sessiya Akademii nauk SSSR)

Priroda, 1957, No 12, pp 107-111 (USSR)

On 1 November 1957, the USSR Academy of Sciences held a cel-
ebration meeting in the Moskva State University on the oc-

Academician K.V, Ostrovityanov in hig opening speech "Triumph
of Lenin's theory of the socialist revolution" pointed out the
great success attained by the Soviet Union in the development
of socialist economics, culture and scientific research.
Academician AL.N. Nesmeyanov, President of the AN, USSR told

the audience about the achievements of science under the guid-
ance of the Communist party. On the following day a general
assembly discussed the foundation of the Siberian branch of the
AN, USSR. It was pointed out by Academician M.3, Lavrent'yey

area of 1,100 ha for the construction of 13 scientific research
institutes. The Institute of Mathematics with g computing
center which will be equipped with 4 high-speed electronic
machines to cover the needs of industry and scientific establish-

APPROVED FOR RELEASE: 09/17/2001
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Anniversary Celebration Meeting of the AN,

nc
physics will work on: problems
energy for peaceful purpo
power stations, its direc
Technical Sciences.

Combustion will pe he
al Sciences,
for Inorganic Chemistry
of problems concerning ¢
connected with the relea
al Sciences A.V. §
stitute,

whose

Academician M.A. Lavrent!'

Siberian Institute of Hyd
served for the Institute
with Academician S.A. Khr

Card 2/3

e8 G.I. Budker.

8es and construction of

tor will be I.7. Novikov
The Institute of Chemical Ki
aded by A.A. Koval!
The Siberian branch will g

e Ukrainian SSR, K.B.
yev was appointed director
rodynamics,
of Theoretica
istianovich a

CIA-RDP86-00513R000722320020-3

T R RS R
S AR i

1w E38h
i

USSR 26-12-32/49

prominent Doctor of Physico-
The Institute of Thermo-
utilization of atomic
electric

» Doctor of
netics and
skiy, Doctor of Chemic-
lso open an Institute

of the

main task

Doctor of Chemic-
tor of this in-

Karandeyev,
of the
An important part is re-
1 and Applied Mechanics
s director. fThe In-
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Anniversary Celebration Meeting of the AN, USSR 26-12-32/49
* stitute of Geology and Geophysicas will be headed by Member-
Correspondent of the AN, USSR, A.A. Trofimuk. The Institute

. of Cytology and Genetics will handle the problems of chemical

iples of it. Member-Correapondent of the AN, USSR, N.P. Dubi-
nin was appointed director. The Institute of Experimental Bio-
logy and Medicine will be headed by E.N. Meshalkin, Doctor of
Medical Sciences. Also an Institute of Economics and Statistics
and an Institute of High Tension ig projected. Academician
M.A.Lamnt'yev., who was elected chairman of the Siberian

USSR, gave a detailed description of the science center in
Siberia, which will also comprise an entire settlement for the
scientists and their families, with schools, hotels, etc., 1In

the development of modern scientific instruments. Academician
P.L. Kapitsa mentioneq three facts which in his opinion will
ensure the success of the Sibirian branch of the AN, USSR.

ing conditions for all scientific workers,
There is one Slavig (Russian) reference.
AVAILABLE: Library of Congress
Card 3/3

20-3"
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BYZEOV, 0.5.; KERISTIANOVIGH, S.A. (Moskva)

Nonlinear reflection of weak shock vaves. Prikl.mst. 1
n0,5:586-599 §-0 58, nek (m.nﬁl)
(8hock waves) )

Foe
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KHRISTIANOVICH, S, A., zemiTov, ¥, p

«» BARENBIAT, ¢. I., and MAXKSIMOVICH, G. K,

n
Theoretical Principles of Hydrauiic Fracturin

Report submitted at
the F
5 June 1959, New Yory c1:;'fh World Petroleua Congress, 30 May -

g of 01l Strata,®
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KE[RISTIANOVICH,' s.'A.' (Novosibirsk)

"Me
chanical Problems Concerning Fracturing of 0il-Bearing Strata."

report presented at the First All-Unio

Mechaning, Moseow, 27 gar T 3 Feb 1960n Congress on Theoretical and Applied
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KHRISTIANOVICH, S.A. (Novosibirsk) RYZHOV, 0,sS,

(Moscow) GRIB, 4.1, (Ieni;ngrad)

"Short Wave Theory®

report presented at the First =Und ¢
Mechan:lcs, Moscow, 27 Jan - 3 F"& ;‘9%8:1 Congress on Theoretical and Applied
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101410 8/12%61/000/010/013/056
D251/D301
YRS 0
AUTHORS ; Grib, A.A,, Ryzhov, 0.S. andl(hvristianovich, S.A,
TITLE; Theory of short waves
PERIODICAL: Referativnyy zhurnal, Mekhanika, no, 10, 1961, 28-29,

abstract 10 Bl155 (zh. prikl. mekhan. i tekhn. fiz,
1960, no. 1, 63-74)

TEXT: Weak shock waves are considered, It is noted that

for a series of problems devoted to the interaction of shock waves,
acoustic approximations give a qualitatively untrue Picture of the
phenomena, 1In many cases of the establighed motion, sharp changes

of the parameters of flow occur in narrow regions adjoining the

shock front. Such flows the authors call "short-waves'. In the

case of plane-parallel flow, the differential equations for dimension-
less functions are deduced. Flow not explicitly dependent on time

and also some more general flows are considered, The differential
equation defining the position of the shock front is deduced. With x

Card 1/2

ST S AT B Tl

CIA-RDP86-00513R000722320020-3"

APPROVED FOR RELEASE: 09/17/2001



"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722320020-3

31281

Theory of short waves gééf“ogé{ooo/°10/°13/055

the help of thisg e :
quation, and making use al
: * also of the inte
eiglgggzg wave quationg, the authors find the law of motiggaig zﬁe
R caICvae. omparison of'the epures thus constructed with
hetp os Shgrgted by computer gives satisfactory results. With the
waves fropor Egﬁ:s igigriﬁdt?e prob%ems of the reflection of shock-
rom a free surface are solved It 4
assumed that the angle of incidenc i o bete
£
ter's note: Complete translation ® OF Fhe wave is small. [Abstrac-
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_KHRISTIANOVICH, S.A,

B

Studying

u the hydraulic fracturing me ha

razrab, gor. iskop, 2:159.165 ’63. shamian. Trudy Inez;;agzoill:.;)
(011 wells—Hydraulic fracturing) .
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Khrigtianovich S, A., Chushkin p. L., and Shmyglev-
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TITLE: Apatoli Alekseyevieh Dorodnitsyn (on the occasion of

his 50*2 birthday
PERIODICAL: Uspekhl matematicheskikh navk, v. 16; no. 2, 1961,
6

I
189-19 o . :
TEXT: A, A, Dorodnitsyn was born on December 251910 in the district ' -

geofizicheskaya“observatorlya (Geophysical Main Observatory) in
Leningrad under the leading of 'J. A, Kibe]l® (school of N, Ye. Kochin).
In 1939 .. cand.date of’phyaicalamathematical sciencesa'Sinq;*ﬂ941 he
was in the TSentral 'nyy aerogidrodinamichaakiy'instltut imewi N. ye.
Zhukovskogn (Central Aerohydrodynamic*Institute imeni N. Ye,
Zhukovskiy). In 1942 -~ Doctor dissertation "Boundary layer in a com-~
pressible gas*, In 1953 -~ pember of the Academy of Sciences-pf the
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USSR, Since 1955 he ig the director of" thea Vychisl:}.tel"uyy tsentr
Akademii nayyk SSsR (Computing Center or the Academy of Sciences ‘USSR).
Educationa) Activity, 1939-1940 .. 1atgent at the Chair of Higher
lathema’tics in the Leningrad Mining lnatitute; 1944-1946 . Professor !
8%t the Chair of Theoreticaj Aerodynamicg of the Moskovskiy' -aviatsioxmyy
inatitut jpeni g, Ordzhonikidze (Moscow Aviation Instituta"ilqni S. -—
Ordz'honikidze)n Since 1947 . Professor ang leader of the Chair of Gag

Ao A, Bomd.ntsyn purticx.pﬁtad in the f'ollowing congressges; Sweden
in 1957; UsA in 19585 France iq 1959; Poland ip 1959; Spain in 1958;
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Steam and
b gas installations, Nauka 1 zhizn'

29 no.1:15-18 Ja
(Steam turbines) (Gas turbines) (MIRA 15:3)
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USSR/Nuclear Physics - Cosmic Rays 2 N
- Particles, Elementary ov 8

" . |

Cg::::pﬁ;: 'S'pgct;umzo{ Per.letr;ting kl:oarticle Currents of Wide Atnospheric Showers in
s~ Ye lo latsepin, I. L. ®ozental!, S, A, Slavati G

L. A. Shyvayev, Phys Inst imeni Lebedev, Acad’Sci USS“, ;ap;n Seys O Be fhristiansen,

"Dok Ak Nauk SSSR" Vol LXIX, No 3

Employed usual method of variation of
area of counters, connected
:;221:;,1]“ aﬁdmzjt:gogf;f v:riatign of Mcoincidence multipies," to det:nmgg:n :f;gggg:
r nature o i
Rosd Do Sty na penetrating particles. Submitted 22 Jw) 1949 by

158776
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66L0 Observations on Atmospheric Cosmic-Ray Showers Wider
than 1000 m. G. T, Zatsepin, I. L. Rozentall', v, P,
Zakharova, N. G. Khrebet, and G. B. Khristiansen. Doklady
Akad. Nauk 5.8.8.R. 74, 29-32(I956 S6pt. 1. (Th Russian)

Very wide atmospheric showers were studied at 3860 m. using a
method proposed by Skobel!tsyn and Zatsepin (Doklady Akad. Nauk.
S.8.5.R. 73, 1157(1950) as a decisive test of the hypothesis on the
special structure of these showers. A hodoscopic group of counters
was placed midway between two groups-of counters distant 1000 m. from
each other, Anticoincidences, marked by the silence of the central
group when the lateral ones recorded coincidences, were counted. The
high percentage of anticoincidences observed proved that the structure
of these showers was essentially different from that described by the
cascade theory of the usual atmospheric showers.

b A A
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Feb 53

"Wide Atmospheric Showers of Cosmic Rays," N. A. Dobrotin, G. T Zatsepin, I. L
[ ] ’ . L]

Rozenthal, L. I. Sarycheva, G, B. Kristiansen, L. Kh.
Usp Fiz Nauk, Vol 49, No 2, pp 185-2L2 ‘

Eydus

First showers were observed by D. V. Skobelts

: . V. yn in 1929 (Z. F. Physik
gndTla;ezem.Hw he detected gigantic showers on Mt Pamir ( 3860;:?), (DAN527(%§§Z;§ )
6. 1. a ..epnix developed the new theory of wide showers (DAN 67, 1949)) followed =
Vg eign scientists. 78 references, mostly American (18) appended. Indebted

to Acad Skobel'tsyn, Ye. L. Feynberg, 8. Z. Belenkiy,
PA 251T57
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Author

Title

Periodical

Abstract .

Institution

- Submitted

Pub. 146-18/28

Abrosimov A, T., Bednyakov A. A., Zatsepin V. I., Nechin Yu. A.,

Solov'yeva V. I., Khristiansen G. B.. and Chikin P. §.
“——‘%..mnw“.-ng;;. e

Study of structure of broad atmospheric showers at sea level (Latter

to the editor)

Zhur. Eksp. i Teor. Fiz., 29, No 5, 693-696, 1955

A detailed study was carried out in Moscow during the summer of 1953
of the spacial distribution of various components of broad atmos-
pheric showers at short distances from the shower axis by using the
method of correlated hodoscopes. The preliminary results of thege
studies are presented in graphs. Indebted to g. 7. Zatsepin and K.

» Dobrotin for discussions and to G. V. Bogoslavskiy, B. V. Subbotin
and M. 3. Tulyankina for assistance in measurements. Five references.

May 3, 1955
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' 21(1) F PHASE I BOOK EXPLOITATION HUN/1911

International Conference on Cosmio Radiation, Budapest, 1956,
International Conference on Cosmic Radiation Organized by the
Hungarian Academy of Sclences, Budapest, 1957, 187 p.

200 copies printed, ’
Sponsoring Agenocy: Magyar Tudomanyos Akademia
Eds.: E, PFenyves, and A, Somogy1

PURPOSE: This report is intended for geophysicists concerned with
cosmic radiation,

Year, Most of the reports are followed by references. .Soviet
sclentists in the field of cosmic radiation who attended the
conference are: B.L. Androniknshvili, N.A. Dobrotin, I.I.
Gurevich, 3.I. Nikolskiy and 3.N. Vernov., The articles are
written in English, German and Russian without parallel trans-

Car&af}gns.
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TABLE OF CONTENTS:
PIRST SESSION
SHOWERS AND INTENSITY MEASUREMENTS
l. Janossy, L, s> and L, Nagy. Experiments on the Rossi Curve 10
2, Mtrani, L, Measurements of the Rossi Curve at Great
Absorber Thicknesses 11

3. Messersochmidt, W, New Apparatus for the Evaluation of
Cosmic Radiation Measurements in Halle and 1ts Initial

Results 17,

4. Bartels, . New Concepts in the Correction of Meteorologi- ‘

cal Effects in Cosmic Radiation 19
SECOND SESSION

EXTENSIVE AIR SHOWERS

1. Dobrotin, N.A, The Study of Nuclear Iteraction 1p Ultra-
high Energies 24
2. Nikol'skiy, S.I., and @.B. Khristiansen. The Spatdal .
Dispersion of Electrons in Extensive Atmospheric Showers
Producing Primary Particles of Various Energies. ko
0) D
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International Conference (Gont, ) HUN/1911

3. Nikol'skiy, S.I. The Study of Nuclear Active Components of
Extensive Atmospherio Showers of Coamic Rays 50
b, Vernov, 8,I., and 2atsepin, g.rT, Helght Dependence ang the
Problem of the Core of Rxtensive Atmospheric Showers (not 1ne1,
5 Chudakov, A.Ye, Cherenkov Radlation of Extensive Atmos-
bheric Showers of Cosmic Rays 57
6. Andronikashvili, E.L., and M.F, Bibilashvili, The Study of
the Spatial . Dispersion of Penetrating Particles of Ex-
tensive Atmospheric Showers ' 63

THIRD SESSION
EXTENSIVE AIR SHOWERS
1. Babecki, JeL, Jurkiewiez, and JoM. Massalsii, The Transi-
tion Curve ofr the Electron-Photon Component of Extensive Atr
Showers in Lead Absorbers of Thicknesses Between 0 and 25 cm., 73

2. Janossy, L., 7, Sandor, and A. Somogyi, Investigation of
Extensive Aip Showers 230 m. Above Sea Level 96
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_ AUTHOR: ANTONOV, YU.N., VAVILOV,YU.N., ZATSEPIN,G.T., PA - 2665

KUTUZOV,A.A., SKVORTSOV, YU.V,, KHRISTIANSEN,C.B.
" TITLE: Structure of the Periphery of Exfensive Atmespheric Cosmic Ray

Showers, (Struktura periferii shirokikh atmosfernykh livney kosmi-

oheskikh luchey, Russian). - .
PERIODICAL: Zhurnal)Ekaperim. 1 Teoret. Fiziki, 1957, vol 32, Nr 2, pp 227-240,

Russian ’ - '

Received: 5 / 1957 Reviewed: 6 / 1957

ABSTRACT: The present paper investigates the spatial distribution of the
different components of a bread atmospherioc cosmic ray shower at
great distances from its axis (200 - 800 m). For a detailed study
of this preblem the Pamir-Expedition of the Academy ef Science ef
the U.S.5.R. (sugmer and autumn 1950 and 1951) used & new method:
In different places ef the observation plain the flux density ef
all charged particles (and Beparate from it that ef renetrating
particles) was simultanously determined with hodoscopic devices.
(Méthod ef correlated hodoscopes),

Summary of results: The shower domain investigated here consists
of an electron-photon cemponent andefapenstrating component
(apparently myons) With increasing distance from the shower axis
the relative share of the penetrating cemponent increases consider-
‘ 8bly and at a distance r = 800 m the flux demnsity ef penetrating
Card 1/2 particles and of electrons is equal. The spatial distribution ef the

; LA
R .
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Structure ef the
spheric Cosmic Ray Showers.

total flux density of electrons and
~ 1/rB
decrease of fluyx
of the shower rlays an
general balance eof the flux of the shower rarticles,

determined by
the relatively
the periphery

the formulag(r)
slow

dusing these myons,

are given, (10 illustrations)

ASSOCIATION:
«3.8.R,
PRESENTED BY:
SUBMITTED:
AVAILABLE; Library of Congress,
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Periphery of Extensive Atme--

Process of the positive
Finally, data en the
cosmic particles with extremely high energies of 10
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of penetrating particles is
with n ~ 2,0, On account of
densities of shower partiocles

@ myons pro-

?g Primary

intensity 7
up to 10! [14
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S0V-120-58-1-9/43
AUTHOR :, Kd6 6480861, GoueBoiwesss

TITLE: On the Measurement of the Resolving.®ime of Hodoscopes
(Ob izmerenii razreshayushchego vremeni godoskopov)

PERIOD%CAL:)PriborLy i Tekhnika Eksperimenta, 1958, Nr 1, p.48
USSR

ABSTRACT: It is often important in physichl experiments to know
. the nean resolving time of the hodoscopic system being used
and also the resolving time of each of the channels of the

determination of resolving times, A method ig now given for
the determination of the resolving time of g multi-ghannel
hodoscopic system, Using this methsd, the mean resolving

time of the hodoscope and its various channels can be quickly
and conveniently obtained. Suppose the hodoscope consists of
0 channels, the resolving times of which are tl;,rz....rn

and the input to them from the sources of pulses \313 ‘ba..'.’ﬂn.

Card 1/4
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On the Measuremett of the Resolving Time of Hodoscopes.

In e
the

the channels,
Pulses applied ¢
m c

probabil

T1s ToeeeT) o It is

is that in which one- has such values for the

which, in combination make w
the following speci$% case

Suppose that ﬂl
channels ¢

.ll.T
, afld a

Providing m ang

0 no

T.

9

a mean valué, g
value,
e

Card 2/4
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ach gf the hodoscopic channels the

which is of prac
n =V and the resolving times of the

are distributed symmetrically about
7]
n-m
xpression (1) takes up the form

The width of

8s than the resolving time of
Suppose further
o the hodoscope
els operate and the remaining n - @ do not,
ity of this happening for given Tl,'rg.;..tn and

v, Y, ... Vp 1s given by Eqs.(l) and (4).

ion can be looked upon as a function of the res
clear that the most probab

that the number of standard
is C and one observes that
The

This express-
olving times
le situation
T1r ToeaeoT,

" Let us consider
tical importance,

8 maximum,

differ very much from this
are sufficiently large the
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On the Measurement of the Resolving Time of Hodoscopes.

W(T)ﬁ'[l - exp(- Tﬁcirexp[} WCe(n - mi . The value of 71
which makes W(t) a maximum is given by: '

T = 2 fn(l -m/m)L : (2)
yC

If now one carries out N similar series of measurements
(in each series the number of standard pulses being the
same and equal to C ) and in M of these the given
channel came into operation, then the resolving time of
this channel is given by the expression:

v = a2 - wmt .
yC

Card 3/4 _
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'On the Measurement of the Resolving Time of Hodoscopes,

There are no figures and 3 Soviet references,

ASSOCIATION: Nauchno-issledovatel'skiy institut Yadernoy fiziki
MGU (Scientific Research Institute for Nuclear Physics of
... Moscow State University)

SUBMITTED: July 3, 1957, :
1. Hodoscopes--Performance 2. Mathematics~-Applications

P
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S0V/120-58-4-7/30

Bekkerman, I.M,, Dnitriyev, V. A,, Molchanov, L, P, .
isti Yarygin, P, I,

Ionisation Chambers and an Apparatus for Studying Wide
Atmospheric Cosmic Ray Showers (Ionizatsiorm,yye kamery i
apparatura dlya issledovanivya shirokilkh atmosfernykh
livney kosmicheskikh luchey

PERIODICAL: Pribory i tekhnika eksperimentas 1958, Hr 4, pp 31-36

(USSR)

ABSTRACT: A description is given of ionisation chambers 60 litres

\
Card 1/3

in volume as well as various elements of the apparatus
associated with them, such as bre-amplifier, amplitude
analyser, etc., The chambers are made of stainless steel and
are in the form of cylinders, The diameter of each cylinder
is 250 mm, The cylinder forms the outer electrode, The dia-
mneter of the inner electrode, which is made of brass, is 4 mm,
The length of the working part of each chamber is 1060 mm,
The wall thickness is 2 mm, The pressure in each of the
chambers is controlled by special manometers attached to
them, The chambers are filled with very pure argon at a
pressure of 5 atm, The BHT isg applied to the central
electrode through a 470 Meg resistor and the output pulse

is taken off through a 390 purf capacitor, The capacitance

APPROVED FOR RELEASE: 09/17/2001
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Ionisation Chambersy and an Apparatus for Studying Wide Atnmospheric
. Cosmic Ray Showers

of the entire chamber is %% puffl End the leakage resistance
from the central electrode is 101 ohi, A sectional drawing
of the chamber is shown in Fig.2., In this figuve 1 i3 the

380 puff capacitor, Qisme]dtinsulator, 3 is tr

chamber, 4 is the central electrode, % 18 the right insulator
6 1is the 470 lieg resistor and 7 is the inpul vaive, rig,3 -
shows the characteristic curves of a typical chamber, The
working region begins at 500 V., Phe working point actually
chosen was at 1200 V. AL thag voltage the rise time of an
electron pulse from the chamber is 70 14 sec. Hach chamber

is followed by a preamplifier of the type shown in Pig 4.,

This amplifier has a very low noise level and a wide region

of linearity (10 uV to 1 V). The enbirs system consisss of
four such chambers in parallel, each of the chambers teing
followed by a preamplifier. Pulses from vhe outputs of the
four preamplifiers are applied via cosxial cables to a

linear adding device and then to a 4-stage amplifier, From
the amplifiers the pulses are fed into 4 channels of 2 dis-
criminator, all the channels being the same, The circuit of
the discriminator is shown in full in Fig,e, It converts the

Card 2/3%
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Tonisabion Chambars and an Apparatus for Studying Wide Atnospheric
Cosmic Ray Showers

measured signal into a signal whose duration is proportiovnal .
to the amplitude of the measured signal (Refs 6 and 8). The
apparatus will record pulses whose amplitudes differ by four
orders of magnitude and the minimum pulge corresponds to the
transit through a chamber of a single relativistic particle,

There are 6 figures and 9 references, of which 4 are Soviet
and the rest English,

ASSOCTATION: Zavod "Fizpribor" ("FIZPribop" factory)
SUBMITTED: October 11, 1957,
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‘AUTHOR ; Khristizngen, G. B. 56-34-4-27/60

TITLE: \Qn__i_:ﬁgﬂ gtribution of“the Particles in the Extensive

Atmospheric Showers (0 prostranstvennon ragpredelenii chastits
v shirokikh atmosfernykh livnyakh )

PERIODICAL: Zhurnal eksperimental'noy i teofeticheskoy fiziki, 1958,
Vol. 34, Nr 4, pp. 956 - 961 (USSR)

ABSTRACT: This work investigates the problem of the relative influence
of the various factors which cause the spatial divergence of
the charged particles in the extensive atnospherical showers:
1) The angular divergence of the secondary particles: a) In
the elementary acts of the nuclear cascade process, b) in the
acts of the spontaneous decay. 2) The Coulomb scattering (of
charged particles) at the nuclei of the air atoms; 3) the Lo-
rentz force caused by the magnetic field of the earth. The
author first investigates the spatial distribution of the
electrons; he compares the experimental spatiel distribution
of the electrons (References 1-5) with the theoretical distri-
butions according to Nishimura and Kamata for various degrees
of the s-development of an electron-photon avalanche. The spa-

Card 1/4 tial distribution of the electrons, composed from the mentioned

Beicy
Bl

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722320020-3"



"APPROVED FOR RELEASE: 09/17/2001

B e G R L o = e e W S b oy iR

CIA-RDP86-00513R000722320020-3

SN A RS R S A T UV EN ST

On the Spatial Distribution of the Particles in the 56-34-4-27/60
Extensive Atmospheric Showers

previous works (References 1-5), is illustrated in a diagran.
The experimental points fit well on the theoretical curve
for 8 = 1,25 unto distances of r = 3, and do not disagree
either with the course.of the curve for s= 1,25 for long di-
stances unto r = 7, The agreement betwesen the experimental and
the theoretical curve in that wide an interval of the distances
of course is not casual and night be traced back to the fact
that the energy spesctrum of the shower electrons agrees with
the energy spectrum of the electron-photon avalanche of the age
(vozrast), The spatial divergence of the electrons conpletely
is determined by the Coulomb scattering. If the erergy spectrum of
the electrons in the shower agrees with the energy spectrua
of the electrons in an electron-photon avalanche with the value
8 = 1,2, then the observed wide spatial divergence of the elec~
trons in the shower can be explained by the Coulomb scattering
of the electrons of the single electron~photon avalanches alone.
On this ogccasion the assumption that the cores of these avalan-
ches surpass the main core of the extensive atmospheric shower
Card 2/4 is not necesgsary, Subsequently the author investigotes the an-
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On the Spatial Distribution of the Particles in the 56-34-4-27/60
Extensive Atmospheric Showers

Card 3/4

gular distribution of the myons. The spatiasl distribution of
the myons of low energies (which are usually observed in the
experiments) esentially depends on the Coulomb scattering

of the myons and on their deflection in the magnetic field

of the earth. Also the angular divergence of the "ancestors"
of the myons in the elementary acts of the nuclear cascade
process is of essential importance for the angular divergence
of the myons. But the relative influence of all these factors
at present cannot be finally determined without additional
experinental data (particularly on the spatial distribution

of the myons, on their energy spectrum, and on the height of
their production in the atmosphere). Of particular interest

is the analysis of the data on the spatial distribution of

the myons of high energy. The action of the magnetic field

of the earth reduces to the gpatial separstion of the myons
according to their energy and charge. Also the Coulomb scatte-
ring muost be conpidered in the analysis of these data. Finally
the author thanks S.B., Vernov and G. T. Zatsepin for the dis-
cussion of the problems investigated.hew,There are 2 figures

and 17 references, 9 of which are Soviet.
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On the Spatial Distribution of the
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Extensive Atmospheric Showers eréicles in the 56-34-4-21/60

ASSOCIATION: HMoskovski 3 i
o ¥ gosudarstvennyy universitet (Moscow State Univer-

SUBMITTED: Novenber 11, 1957

1. Atmosphere--Analysis 2, Particlen-—-Scattering

Card 4/4

CIA-RDP86-00513R000722320020-3"

APPROVED FOR RELEASE: 09/17/2001



"APPROVED FOR RELEASE: 09/17/2001 CIA RDP86- 00513R000722320020 3

A e R RN e I e D 4 ’*i';‘m”

- NQfﬂQ{}jlﬂLLQEuLﬁ@={}M,, R
. ' Vioe-34-5-4765
AUTHORS Avrovadmev, 4. T., doryunev. 8. .. Umatriyev, Vo oa.
solewiyava, V. 1,. Enrencv. B, .,. Fheist:ansen. G. 2.
e
TITL: ‘fhe Htructure of the

¥xtengive .wtmcapneric Lhowers at Sea
iLevel (Struktura shirckika atmesizrrrkn livncv na urovne

morys)

PERIODICAL:  Zhurnal eksperimental any 1 teorsticheskoy faziki, 1348,
Vol, 34, Nr 5; ppe io77-i089 (U:nk

ABSTRACT: This paper investigates the lateral disiribution of eleotrons,
nuclear active and nuclear passive purticles in extensive
air showers containing from 4. 104 1o 4.\0b particles at sea
level by means of correlated hodosceres. These mezsuremerte
wera curried out from 4pril to iay o1 1954 in Moucow. The
authors used the hedoscopes K- of . N. Korablev, at first
the measuring device ic discussed, which gave u sufficiently
€xadt distribution of the denaity ol the chergea particles
near the axis of any registered shower., 3y means ol these
data it is possible to determine the individual properties
of the shower, - the posiibon of it3 axis and the number of

Card 1/3 the particles, As zero approximation of the pesiticn of the

SRR
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The SHtructure of the Lxtensive Atmospneris Shoxers at fea Level

axig the center of the veglon of muximal density of parhicle
fiux was taken, Also the determination of the second noproxi.
matisn s discugssed in a few words, bubt the use of thiz senond
approximation is practically not rnesoerury. ®he =acond char-
acterisftis of the shower - the totua) number N of the particles
wug found after determining the pesition ot tha exis.
Therefore the total number of the particles in the central re-
gion of the showervws uged a:z standard of ths totel number
of particles. The experimental data cencerning the sgpacial
distribution of all chargod particles may be approximated
by the function kNr~'e~ /R wvith R = (60 6) m for the region
- 24& v ¢ R{n-i) and by the exponential function k. Hr-® for
the region r ),R(nnl) with n=2,6 + 0.4. The ccefricients K
. and k are fcund from the normalizing conditicns  tha funs.
tion nt spactal distribution. The hodoscopic device was also
used tor the determination of the number of the ragistered
extensive showers with a fixed number N of particles. The
' energy flux of the shower is concentrated in a small regicn
vossessing a small radius of the order of seversl metras
from the axis of the extensive air shower. The whole of the
Carg 2/3 experimental fucte may be explainad by the ides of eguilibriun
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The Strvcture of the dxtenzive Atmospheric Showers at Hea Level

betwaen the electron component and the nuclear active com-
ponent with low energies cn one hand apd by the snergy.tlux
of the nuelear avalanche (lavina) of the shower core cn the
cther hand, There are 7 figures, 4 tables, and 20 referencen,
2 of which are Soviet,

ASS0CTATION: Fizicheakiy institut 1im. PoN. Letedeva Akademii nauk 548R
(Physics Tnustitute imeni ©,N, Lebedev, as U3sg)
Moskovskiy 8osudarstvennyy universitet (Moscox ?tats University)

SUBMITTED December 3, 1957

1.Particles(Airborne )--Measurement 2.Elec trons--Distribution
3.Ele ctrons--Properties l..lhthmtica-—lpplicationa
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AUTHORS:

TITLE:

PERIODICAL:

ABSTRACT:

Card 1/4

Kulikov, G. V., Khristiansen, G. B. S0V/56-35-3-11/61
‘\4___‘§‘~ .

On the Spectrum of Extensive Atmospherie Showers

Corresponding to the Humber of Particles (0 spektre

shirokikh atmosfernykh livney po chislu chastits)

Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958,
Vol 35, Nr 3, pp 635 - 640 (USSR)

In the present paper the authors describe the ex-
perimental results concerning the distribution of air
showers with respect to the number of particles;
investigations were carried out in iay 1954 on sea-
level. They concerned showers with a total number of
2.104 - 2.105 particles. The nodoscope~ arrangement
of counters used is schematically shown by figure 1
and is described in the following. The electronic
computer of the computation center of MGU (Moscow
State University) was available for the purpose of
solving mathematical problems. The measuring space
wag divided into 3 concentrically arranged ranges:

SR A
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Corresponding to the Number of Particles

1) central range, circular in shape, S1=78m2 (for
N>8.104); 82=400m2, quadratic (for Ly} 1,6.105) and
SB=576m2,.also quadratic (for still larger N)(Pro-

bability of recording » 95¢#). Figure 2 shows the
results obtaineg by this work as well es thoge of
reference 7 (10 <N<108) in form of a diagram in double
logarithmic scale. It shows the connection between

the number of showers ¥ $with a numter of particles

D N) with N. (F(em=2sec- steradian~1]), For the range

105:5I115 106 the following was found: Number of particles N
in the shower

0,8.105 1,6.105 3,2.105 6,4.105 8,0.105 12,3.105
Number of :
showers with
number of par-
ticles DN 197 276 138 46 24 6
Card 2/4 The results show that in the case of numbers of particles
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On the Spectrum of Extensive Atmospheric Showers 80V/56-35-3-11/61
Correcponding to the Number of Particles '

varying in range between 106 and 107 the probability
for the occurrence of an irregularity in the shower
size distribution curve is very grest. Theoretical
deliberations geem to show that for cosmic rays with
energies Y 1016eV a galactic or nmetagalactic origin

- may be assumed. In conclusion the authors thank
Professor S.N.Vernov for his valuable advice and
discussions, G.S,Roslyakov for supervising waek at
the computation center of MGU, and V.I.Solov'yeva and
D.S.Stel'makh for their cooperation. There are 2 figures,
1 table, and 12 references, 8 of which are Soviet,

ASSOCIATION: Moskofskiy gosudarstvennyy universitet (Moscow State Uni-
versity)

SUBMITTED: April 22, 19%8
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AUTHORS: Guseva, V. V., Zatsepin, G. T., 80V /56-%5-5-1/52
Khriscianseﬁljilj.

TITLE: On the Angular Distributions of Broad Atmospheric Showers

of High Energy (Ob uglovom raspredelenii shirokikhatmosfernykh
livney vysokikh energiy)

PERIODICAL: Zhurnal eksperimentalt!noy i teoreticheskoy fiziki, 1958,
Vol 35, Nr 4, pp 833-837 (USSR)

ABSTRACT: The present paper deals with experimental investigations of the
angular distribution carried out for the purpose of determining
the absorption coefficients of high-energy showers (primary
particle energy #&1017eV). The experiments were carried out in
an altitude of 3860 m above sea-level, The authors used &
cylindrical cloud chamber (illumination depth 6 cm) which hed
an effective surface of 615 cm2. The cloud chamber was
synchronously connected with a system consisting of many
counters (hodoscope arrangement); the photographic equipment
was arranged so that the optical axis of the stereoscopic camera
formed an angle of 30° with the vertical. The counters were

Card 1/3 arranged in 5 groups so that there was a horizontal distance =%
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Showers of High Energy

500 m between each of the first three, whilst the 4. and 5.
were 300 m above and under the central group respectively.

5 m above the central group the Wilson chamber was located.
The results obtained by the investigation are shown partly by
table 3 and figure 4. A total of 75 showers was investigated.
Results show that, contrary to the usual opinion, such showers
have already passed the meximum of their development in
altitudes of several 1000 m above sea-level.

In conclusion, the authors thank H. A. Dobrotin andN. G.3irger
for their assistance and advice, and E. S. Levit for helping
to carry out measurements. There are 4 figures, 3 tables, and

7 references, 6 of which are Soviet.

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722320020-3"



"APPROVED FOR RELEASE: 09/17/200 CIA-RDP86-00513R000722320020-3

et

- On the Angular Distributions of Broad Atmospheric 80V /56-35-4-1/52
Showers of High Energy .

ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR
(Physios Institute imeni P. N, Lebedev of the Academy of
Sciences, USSR)
Moskovekiy gosudarstvennyy universitet
(Moscow State University)

SUBMITTED: January T, 1958
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KERISTIANSEN, G. B.

A STUDY OF THE SPATIAL DISTRIBUTICN FUNCTION OF SLECTRONS AND THE DENSITY OF
ZNERGY FLUX OF THE ELECTRON-PHOTON COMPONINT IN EXTENSIVE AIR SHOWERS
N.N. Goryunov, V.A., Dmitriyev, G.V. Kulikov, YU.A. Nechin, G.B. Khristiansen

1. The spatial distribution of density of energy fluxes c¢f the elactron-
photon component was determined from transition curves in lead obtained for
different distances from the shower axis; the spatial distribution of particle
fluxes was obtained by the method of correlated hodoscopes.

2. The spatial distribution of the density of energy fiux of the electron-
photon component was obtained up to r = 60 m from the shower s in extensive
air showers with the total number of particles N = 10% - 2 x 10°, The form of
the function is independent of the strength of the shower and, if we approxi-
mate this function by a power law of the type r-1, we obtain ‘

naslda 0.2 0.3 mard m
n =15 30.2 1 madOm
n=2.02%0.3 10 m<rz60 m
Report presented at the International Cosmic Ray Conference, Moscow, 6-11
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KERISTI:NSEN, G. B.

SEA-LIVSL STUDIES OF THE HIGH-ENZAZGY NUCLE:R-ACTIVE CGIFON:NT OF EXTENSIVE
AIR SHOWERS '

S.N. Vernov, N.N. Coryunov, V.A. Dmitriysv, G.B. Kulikov, Yu.A. Nechin,
G.B. Khristiansen

1. High-energy nuclear-active particles were detected by large bursts produced
in ionization chambers by these nuclear-active particles during passage through
a conposite filter of lead and graphite. The use of a composite filter permits
firstly, of separating, in the best possible fashion, the ionization produced
in the chambers by the electron-photon component (which appears in the filter
due to nuclear-active particles) from the ionization crsated b the electron-
ptoton comronant of the shower coming from the air. On the other hand, the use
of such a filter gives rise to a situation when the ionization in the chambers
turns out to ba proportional to the total energy transferred from the nuclear-
active particle to tha electron-photon component in ths filter. So, the enargy
of a nuclear-active particle can be determined from the burst in the ionization
chamber on the basis of rather genaral consideraticns.

Report presented at the Internztional Cosmic Ray Conference, HMoscow, 6-11
July 1959
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THE SPECTRUM OF EXTENSIVE AIR SHOWERS ACCORDING TU THE WUIBsR OF PARTICLES,
COEZFFICIENT OF ABSORTION OF EXTEHNSIVE AIR SHOJERS

G.V. Kulilov, N,M. Nesterova, S.I. Nikolsky, @

.B. Khristeansen, A.E. Chudakov

1. Utilizing the method of correlated hodoscopes, which permits determining the

position of the axis and the number of particl
data on shower spectra level and at sea level.

as in a shower, we have obtained

2. At 3860 m above sga %evel nd the interval of particle-nusioer variation
87107

in the shower from 3.10 , thespectr
Jaw N -Y, where ¥ - 1.6-0.1. At sea level the
the spectrum will be irregular in tt}e range 10
N < 100 xz2.17-0.s,and for N=10
3, The shower absorptlion coefficient obtaine
number of showers with a number of particles g
mountain altitude and at sea level, amounts to

um is well approximated by power
re is a greater probability that
<. § < 10/  (for <10"

< X=1.5-0.2.

d from a comparsion of absolute
reater than that given at
_M-1/(180-20) g/em?.
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KHRISTIANSEN, G. B.
A STUDY OF THE MU-MESON COMPONTNT NEAR THE AXIS OF AN EXTENSIVE AIR BHOW

S.N. Vernov, B.A. KhrenoV, G.B. Khristiansen

1. The method of correlated hodoscopes was apolied in a study of the following '
characteristics of the high-energy mu-meson component in extensive air showers at sea e vel

a) the spatial distribution of mu-meson fluxes,

b) the energy spectrum of mu-mesoms,
¢) the dependence of the nimber of mu-mesons of high energy on the total number -

of particles in the shower, il.

2. The spatial distribution of mu-meson fluxes is of the folowing form for showers

with N 105: (2) /7, n = 1¢0,2 2m r 8 m
n = 0.90+0.1L Bm r 100m

Irregularities are observed near the shower axis in the spatial distritution of mu-meson
fluxes. These irregularities, which consist in the appearances of groups of spatially
correlated mu-mesons, can by no means be explained by Poisson fluctuations in the dist-

ribution of meon trajactories.

Report presented at the International Cosmic Ray Conference, Moscow, 6=11 July 1959
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KARISTIANSEN, G. B.
STUDYING THE CORE STRUCTURE OF AN /TENSIVE AIR S 'OWER BY MPANS OF A DIFAUSION CHAMBE

S.N. Vernov, Z.X. Sturgalskiy, G.B. Knristliansen

1. By using a giffusion chamber with an of 80 x 80 cm® and a sensitive layer 6 cm
high operating in conjunction with detector of extensive-air ghower cores, 8 study was
made of shower structure in the immediate vicinity of the axis.

2, A large number of cases were observed of the axis of an extensive air shower
entering the diffusion chambers In thege cases we obtained the spatial distribution
of tne particles relative to the direction of the axis.

, Tie spatial distribution of the particle flux for showers with N:-’—).O5 is the
form: p(2) — I/ n = 0.640.1 5 cner <30 cm
n = 1.00.I 30 cm ¢r €3 M.

l,. The angular distribution of shower particles in a circle of radius L0 om with
the centre in the axis of the extensive shower, ig seen to be very well represented as
4o relatively large angles/ZSO. Even at these snall distances from the axis, the
mean direction of the particle fiux makes an angle of the order of geveral degreus with
the direction of the axis.

report presented at the International Cosmic Ray Conierence, Moscow, 0-11 July 1¥59.
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The experimental data on spatial and anguler diswlbg:izrll‘ :I‘Zhigr with accourt
: % K );I;‘ the nuclear-cascade picture of the developme hoton avalances created
‘the framewor ite value of energy B, of elementary electron-p S uclear intera =
taken o8 von i‘:;;nnd Zven ignoring the angular distributi-n off,” -mesons
by~ -mesons
ction.

~11 4 1959.
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KHRISTIANSEN, G. B,

GENEAAL DESCRIPTION OF THE MOSCOW UNIVERSITY ARRANGZMENT FOR THE STUDY OF
EXTENSIVE AIR SHOWERS AND PRELIMIKARY RESULTS OBTAINED BY IT

S.M. Vernov, G.B. Khristiansen, A.T. Abrosimov, N.N. Goryunov, V.A. Suitrieva,
G.V. Kulikov, Yu. A. Nichin, S.P. Soklov, Vv.I. Soloveva, K.I. Soloviev,

7.5, Sturgalsky, B.A. Khrenov

I. In the late 1957, at the Moscow State University an arrangement was put
into operation for multipurpose studies of extensive air showers of cosmic

TaySse
2. The arrangement is a complex assembly of simutaneously operating physical2

instruments (some 5000 Geiger-Nuller counters covering an area of over 100 m®,
and some 150 ionization chambers of vgrious shapes covering an area of 13m
and a diffusion chamber of area 0,64m<) and appropriate electronic equipmen£
and photograchic devices to record the instrument readings when an extensive
air shower passes through the arrangement. Most of this equiment is located
in a speacially erected building, Three rooms of this building (-60 sq. m.
in area each) have light roofing of not more than 1.5 g/m2 and two rooms

(25 m® and 80 m2) are situated underground at a depth corresponding to 20

and 40 metres watsr equivalent.

Report presented at the International Cosmic Ray Conference, Moscow 611 July 59
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AUTHORS: Vernov, S. Nes hri o GeBes Abrosimov, A. Tey
Goryunov, Ne Ney Pmitriyev, V. A., Kullkov, b. B.y
Nechin, Yu. A., gokolov, S. P. (deceaaed), Solov'yeva,
v. I., Solov'yeV, Ko Iey gtrugals'kiy, 7. S., and
Khrenov, B. A.

TITLE: General description of the setup used for gtudying ex-
tensive air ghowers and the provisional results ob-
tained

SOURCE: International tonference on Cosmic Radistion. Moscow,
1959. Trudy. Ve e Spirokiye atmosfernyye 1ivni 1 kas-
kadnyye protesessy, 5-16

TEXT: A complex experimental getup wae installed at Moscow State

University, consisting of a simultaneously operating physical eapra-

ratus plus the corresponding radiotechnical equipment and photo-

graphical recording devices. The setup incorporates over 5000 Geil-
ger-Miller counters (forming @& nodoscope), about 150 ionization

card 1/1

T A

APPROVED FOR RELEASE: 09/17/2001

NETERE. ST

CIA-RDP86-00513R000722320020-3"



"APPROVED FOR RELEASE:
| ROVED FOR RELEASE: 09/17/2001  CIA-RDP86-00513R000722320020-3

e EIEEE

-

s/6273 359/002/000/001/027
General description of the setup... D299/D304

chambers and a large diffusion chamber. The setup 1is designed for &
comprehensive and simultaneous investigation of all the basic compOr
nents (electrons and photons, nuclear-active particles and u-mesons
of extensive ailr showers at sea level. The setup was designed in 2
different configurations: tne first at the end of 1957, and the se-
oond at the beginning of 1959. Below, only the results obtained by
means of the first setup are considered. The gatup was located in

a special building and in 10 mobile 1aboratories. The showers were
registered by the system of hodoscoped counters. Part of the coun-
ters were shielded (those for detecting the nuclearactive particles
and theﬁpmwsons) and the other counters were not shielded. The io-
nization chambers served 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 pain units of
the setup were automatically controlled, in particular the su ply
units and the photogra hy system. The operation of the setup (a8 &
whole) was controlled gtriggered) by & selection system; in parti-

card 2/7
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cular, the showers were selected in accordance with the density of

the electron flow and of the p-mesons. The setup was in operation

for about 2500 hours, yielding a large umount of experimental data

which are still being processed. The probabilivy theory (Baye's

theorem) was used for determining 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 x, y and N were found by means of

a special electronic simulator. The density distribution of elec- _
trons and mesons was determined by means of forgula L)(

wip) = Fl [1- exp(- pdi)lmioexp [« pes (n,- miﬂ
s . L S

where my is +he number of counters whisn cperate 2ver an area T
and n, = the overall number of such counters. The energy E of the

electi‘on-»photon component was determined by means of ionization
gard 3/7
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General description of the setup ... D299/D304

shambers, shielded with lead (up to & cm thick). A very comprehen-
sive picture of the particles and energles wad obtained for showars
whose axes fell within the syetem nf 128 cubic detection chambers.
The setup permits observing the sentral part of an atmospheric
shower, whereby 1ts geveral layers are simul taneously observed;
this corresponds to the individual cbservation of the electiron-
photon, nuclearactive and p-meson compenents. The processed mate-
rial already yielded a fairly detailed plcture of the structure of
extensive air showers at sea level. Thus, the iateral distribution
of particle flow in the individual showers was ascertained., It was
found that the lateral distribution varies (in the 1 to 25 m range)
from shower to shower; the average distribution is, in the range of
5 cm to 100 m, as follows:

i K1N -3
-;6-,—6' K1= 3,310 7 0,05{r{0,3 m

P(r) = ‘5

Ccard 4/ 17
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kA - -3
= .e , Ky= 221077, 0,3(r 100 m

The lateral distribution of the electron-photon components also
fluctuates from shower to shower. At distances smaller than 1.5 m,

these fluctuatlons are particularly sharp. The nuclearactive com-
ponents also exhibite considerable energy fluctuations. The fluc- A/\/
tuations in the high-energy M-mesons were not yet analyzed. The en-

ergy of the electron-photon component By was calculated for &

shower with number of particles equal %o (2.73:0.2)-NB, where 8 i8
the critical energ&y for air (172 Mev). The above value was obtained
with an accuracy of apprs 304, 1t was found that the energy of the
puclearactive component En'-’-' (0.5 to 1.0)Eeph. This value is, how-

[ neund

ever, subject to considerable fluctuations and the experimental da-
ta are as yeb jpsufficient to 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- Z—k’
er) energy should be concentrated. This led to the discovery of a
new effect: Groups of particles (from 4 to 26) travel in narrow
beams (not exceeding 8 cm in diame®er) 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 7°-meson 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 u-mesons in
the vicinity of the shower axis night 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 KRucle-

ar Physics Moscow State University, Moscow)
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AUCHORS:  Kulikov, G. V., Nesterova, N. M., Nikol'skiy, S, I., So- ‘
lov"yeva, V. I., Khrietiansen, G. B., and Chudakov,A.Ye. !
—

TITLE: Number spectrum of extensive air showers at altitudes of
200 and 3860 m above 6ea level

SQURCE: International Conference on Cosmic Radiation. Moscow,
. - 1959. Trudy. v. 2. Shirokiye atmosfernyye livni 1 kas-
; kadnyye protsessy, B87-91 : L1L"

TEXT: Number spectra of extensive air showers were investigated in

detail at the Physics Institute of the AS USSR and at Moscow State H

University. The specira were investigated at an altitude of 3860 m M

and at_sea level. Those at .6ea level were studied over & range X =

H
- 4.107 to 3-107, Por showers with small ¥ (10% to 5.10%), the sta-
tistical method was used. The apparatus incorporated hodoscoped i i
Geiger-Hiiller countera, whose disposition is:shown in a figure. The
experizents|yielded the nunber of anti-coinoldences n per unit time
: i R B {
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for.counters of different o3 (o'varied vetween 0.4 and 1.65-10"2m2).
BY comparing the measuramonts and the oalculationd, the integral

spectrum of the showers was obtaineds FON) = 2.5-10"31x‘(""'5f-°'°3)

cm"asec'1, with N = 4-103 5 por large N, the gpecirun was ob-
tained by jndividual stu at sed jevel. For this
purpose, the majority of

The position of the axis and the

were determined by means of the electronic ©

upon the integral apectirum wao found for K = 8-104 to 8»105, viz.

P(>Nt°) = (1,95 ¢ 0.14).10-10(?)_5

N )'1'530’1cm-aaeo'1nterad'1

s .
: : i o . .

Both series of meaeuramenta coincide 1in the .range sc=405. In order

to determine the absolute nuaber qf_extonsivo a;r snhowers in the
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range N>107, the apparatus was divided into 4 groupe of counters.
Purther, extensive air ochowers were atudied at an altitude of 3860
m., The apparatus was controlled by photomultipliora, rocording the
Cherenkov radiation ['Abatractor's notes See article on Ps 47, this
Trudy._/. The shower axis and the number of particles were deter-

mined by means of a simulator, Snowers with N = 2.10" to 10’ were
jnvestigated. From the oObtained resulis, the jntegral speotrum of

phowers with ¥ = 2.50.104' to 1.3'107 was construoted, vig, /\/

-(1,6040,15) _;
P(>¥,0)= (4,6 + 1.4)-10'.11(—‘-‘-5) e cxn'aaec'1ss*caracl'1
10 .

The absorption ;ength Ao! showers was also’ determined; for ghowers

with N 10%,A = 156 ¢ 22 gm/cnz. There are 4 figures and 2 Soviet-
bloc references.
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ASSOOIATION: Pizicheskiy institul im. P. N. Lebedeva AN SSSR (Phy-.
. pico Institute im. P. N, Lebedev A8 UssSR); Nauchno-
3 isoledovatolstily institut yadornoy fiziki HMGU (Sei-

entific Research Institute of Nuolear Physios Mosoow
State;Univorsity)
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AUTHORS Abrosimov, A. T., Basilevskaya, G. A« Solov'yeva, Vele,
and Khristian B+

TITLE: Study of extensive air showers of ultrahigh energles

SOURCE: International Conference on Cosmic Radiation. Moscow,
1959, Trudy. V. 2. Shirokiye atmosfernyye livni 1 kas-
kadnyye protsessy, 92-100
PEXT: Showers with number of particles ranging from 106 to 108,
were investigated by the apparatus of Moscow State University. It
is noted that the experiments'conducted by the authors yielded,
in conjunction with the experiments conducted by V. A. Dmitriyev
ot al. (Ref. 9: ZhETF, 36, 992, 1959), several new results con-
cerning the energy characteristice of the electron-photon and A~
meson components (Ref. 103 ZhETP, in print). The apparatus con-
sisted of 10 mobile laboratories with 2 types of detectors: of
charged- and of penetrating particles; it permitted determining
the position of tne axis and the number of particles of the shower,
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provided the axis fell within the 1imite of the apparatus and the
number of particles was sufficiently large. After the axis wag
found, the number of particles N was determined by the formula

n
N=g D, 8 L7L'
=1

Ni = P(ri) (P(ri)

r
i
ff(ri) = rie-s.0 2.,10"3; ri<96 m

Pry) = 13°5/0,6; 7,9 =
card 2/5

% =
CIA-RDP86-00513R000722320020-3"

APPROVED FOR RELEASE: 09/17/2001



"APPROVED F

2 b RA L

OR RELEASE: 09/17/2001“ ”CIA-RDP86-00513R000722320020-3

T -
T T R, e

wTEen

31523
8/627 60,/002/000/005/027
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P(ri) being the density at the j-th observation point (at & dis~ .
tance r from the axis). The apparatus recorded 1000 showers during

a period of operation of 1420 hours, For showers with Nj}1-107, the
probability of recording was nearly 100%, During 1484 hours of ope-

ration, 75 showers with N}107 and 8 showers with N}3.107 were re-

corded over an area of 7°104m2; +his yielded the following absolute '
intensiiy valuess b&’

TA0T) = (1436 ¢ 0.2).10"8m2nour ™ sterad”’

I(y3.107) = (1.24 % 0.23) 10~ T Znour™ sterad™

On this basis, the exponent J of the number spectrum was calgoila-
ted, ¥'= 2.0 + 0.35. For constructing the lateral distribution
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function,; 200 cf the more dense showers were used, with N35-107;
the lateral-distribution functione of the electron and meson com-
ponents were constructed. The values for the absolute intensity of
showers, obtained by the authors, agree with the results obtained
by T. E. Cranshaw et al. (Ref. 5: Phil. Mag., 3, 317, 1958) and by
G. Clark et al. (Ref. 7: Nature, 180, 406, 353, 19573 Nuovo Cim.
Suppl., 8, 623, 1958). The authors compared the experimental late-
ral-distribution functions of electrons with the theoretical va-
jues obtained on the basis of cascade shower theory, Affer modi-
fying the values of the constants 8 and to (entering the formulas

of cascade theory), good agreement was found between theoretical
and experimental values. The authors conclude that in ultrahigh-
energy showers either no equilibrium exists between the electron-
photon and the nuclearactive components in the lower atmospheric
layers, or that the lateral distribution of electrons is nct only
determined by Coulomb scattering, but also by angular deviations
of particles during the nuclear-csscade processes. There are 5 fi-
gures and 17 references: 8 Soviet-bloc and 9 nocn~Soviet-bloc. The
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4 mos?t recent references to thé En%l1%h--lan%ua%§1§;2§i;ationi r;%g--
: 7. E. Cranshaw, J. P. de Beer,; ¥, , Ne Ao

izrfo%igg? Mage; Js 377, 1%58; T, E. Cranshaw, J. F. de_B;ir&;:.

e raith, A. M. Hillas. Phil. Mag., 3, 811, 19583 . Nichimura,

K. Kamatia, Progr. TheoTs Phys., 6 19585 T. E. Cranshaw, We.

vraith, Phil. Mag.; 2s 797, 804, 1957.

i SR); Mos-
gice Institute 1m. P. N. Lebedey AS Us H
ﬁﬁgikiy gosudarsivenny universitet (Moscow State
University)
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AUTHORS: . Yermovy S §., Goryunovs He Nes paitriyev, Vs Aes B0
: 1ikov, G;ﬁY..,Neohin. Yu. Ay golov"yeve, Y. I., SOTY
gaI*Btiy, 2.8., and Khristiansely G, Be

TITLES gtudy of latotnl-distribution function of charged por-
ticlon and of the energy density of the olootron—photon
component of extensive alr showor®

SOURCE$ Intornutionaliconferenoo on Ooemio Radiation. MouooOW,

1959, Prudy. Y 2 ghirokiye atmoofernyye 1ivni i kae-
xadnyye protsessy, 117-122 i : .

pExTs The data obtained by peans of the aiffusion ghamber and the
hodosooped counters permit deternining tho partiolo diotribution in \
the naighborhood of the ghower axis 88 well os at large distanced

from it. These dats can be used for determining the pumber of pers

tiolee and the position of the axis to an agouraoy of approximntely

1 p by means of the hodoacopod counters, 60 to 81 acouracy of 8o~

veral centineters 17 the sxis 11es within the linits of the diffu=
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sion ohamber. The electron-photon component at large diatances from
the axis wae studied by means of large ionization chanmbers, shiel=-
ded with lead. During 1000 hours of operation, 28 caseb were ro-
corded of the axis (of showars with number of particles ¥210°)
pasoin through the oore dateotor. All these showers were investi-
gated in detail with renpaat t0 diotribution and onorgy of par-
ficles, The oases most fovorable for analysis aro thooe, in which
the shower axis 1ies in the diffusion chamber. In all, 7 such oa-
ses were racorded, For each of these showers, the lateral-distri-
busion function of partiocle density was constructed for distances
ranging from 5 om to 1 m from the shower axis. It was found that the
form of the distridution funotion yaried from shower %o shower in
the cora region. In that region, a peouliar feature of particle
distribution was obaerved, nnmoiy a narrovw bean (4 om in diameter)
of partiolas, consisting of & 1aTgs number (4 to 15) of particles
with collinear traoks. Fron data obtained by means of the hodoacoped
counters and knowing the position of %he shower axis, 1% is poas-
ible to construot the distrivution funotion of charged particlea up
%o a distance of r =.25 B from the axis, for eaoh individual

oard 2/5 ’
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shower, Then the oxperimental dinstribution functions were compared
with the theoretical functions of Nishimura and Kapata., 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 componont in the individual showor at a diotance of
r~+1 m, and at large dintances from the nxis; 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 olec-
iron-photon component was found within a radius of 25 m; it turned
out that the electron-photon component energy-flux was stronger
{on the average) in showers with small 8, than in ehowers 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 data yielded by the diffusion:chamber were used for construct-
ing the distribution function for.distances r{l m from the shower
axis.| The conclusion was reached that the form of the electron-
photeop enargy diastribution-function does not depend on the number
of particles in the shower. Therefore, all the data were referrsd
to a bhower with same N, and the average energy-density distribu-
1 B
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tion oonatruotedi Approximating this distribution by a power law of

type r?, one obtains for the exponent n the following valuee (ab &
function of the distance T from the axin):

0,2, 0,1& . 1/)’

nim 1,2 4
1
n's 1,5 % 0,2 1{r (10m
ni’l-! 2,0 + 0,3, 1w{r¢eom :
i n= 2,6 £ 0,2, 60(x 1000 B

!

Further, the mean energy per electron was obtained from experimon=
tal and theoretical values (based on the cascade shower theory)

of the mean energy as a function of T showed a discrepancy which
can be removed by 4+aking into account the effect of nuclear scatter-
ing. The experinontsl_values permit calculating the energy of the
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eleotx‘on—phozton cbmponent, viz. Ee.ph « 2.5 BN, where 8 denotes the !
unit of depth . There are 2 figures, 1 table

ferencess 9 Soviet-bloc and 1 non-Soviet~bloo. The referen-

and 6 re
e publication reads as followst J. Nishi=-

ce to the Engliah—langua‘g

pura, K. Kemata. Suppl. Theor. PhyBe, no.‘6. 1958.
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