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TACC NR: AT6035242 SOURCE CODE: UR/3043/66/000/005/G017/G020

AUTHOR: Tikhonov, A. N.; Gq_gyp\r_x»gv,mA_,r_D.,;__Gaysaryan, S, S, j
ORG: none

TITLE: Dascription of an algorithm for optimum mesh construction in solving the
Cauchy problem for ordinary differential equations by Runge Kutta methods

SOURCE: Moscow. Universitet. Vychislitel'nyy tsentr, Sbornik rabot, no. 5, 1966,
Vychislitel'nyye metody i programmirovaniye (Computing methods and programming), 17-20
friCigraden
TOPIC TAGS: Cauchy problem, Runge Kutta,method, ordinary differential equation,

algorithm, differential equation solution

ABSTRACT: A method is proposed for selecting optimum inhomogeneous meshes when numer=
ically solving a system of N ordinary differential equations:

C Y =iy 'y(x,)f= v m

(y and f are N-dimensional vectors) in the x, € x ¢ X segment by a Runge-Kutta method{ _
| of degree s. lMash optimality denotes that at point X the prescribed accuracy e is
obtained in the least possible number of steps. An inhomogeneous mesh (network) is
given by means of constant A , termed the parameter of the network, and the concinuousf__
ly differentiated function ¢(x) of the distribution of the network steps so that at
' any node x3 (~[x,, x] integration step hj is determined by

_Card 1/2 !
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"ACC NR: AT6035242 —

 y=dg(x). @ |
Optimality of the network is achieved by proper seléction of network parameter A and !
function ¢(x). The algorithm in question is for the solution of eq. (1) and embodies
a preliminary computation which, although:it does not give y(R) with the necessary
accuracy, still makes it possible to compute A and #(x), which makes it possible to
achieve the required accuracy at point % on the second calculation. The paper gives
a method for solving Eq. (1) when N = 1, and adduces two examples of Cauchy problems
solved. Orig. art. has: 10 formulas.

SUB CODZ:. 12/  SUBM DATE: none/ ORIG REF: 001/ OTH REF: 001 N

\
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GORBUNOV, A. I.

"Rain-Water Erosion in the Western Central Ural Foothills and
Agrotechnical Measures for Its Prevention." Cand Agr Sci, Tadzhik
Agricultural Inst, Stalinabad, 1953. (RZhBiol, No 2, Sep 5k)

Survey of Scientific and Technical Dissertations Defended at USSR
Higher Educational Institutions (10)

So: Sum. No. L481,5 May S5
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TEERET

(BORBUNOV, A.I., glavayy mekhanik distantsii, g. Ealinin.
\s.._—.———-——-—-

Elactric pover supply for track factlities. Put' i put.khoz. 4
no.10:25-27 0 1'60. (MIBA 13:9)
(Railroads--Electric squipment)
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AUTHORS: Boreskov,

Acadeny of

TITLE:

¢. X., Corresponding Lenber,
Scisnces, USSR,Corbunov, 4. I.,

scv/zo-123-1-23/56
Hesanov, O. L.

Isotopic Exchange in tolecular Hitrogen-on Iron Catalysts

Used in the Synthesis of Ammonis (Izotopnyy otnmen
v molekulyarnon azote na zheleznykh kntalizatoralth sinteza

ammiaka)

PERIODICAL:
pp 90 - 92 (ussm)

ABSTRACT:

and A12

Doklady Akademii nauk S

It was proved (Refs 1-3)

SSR, 1958, Vol 123, N 1,

that the addition of X,0

O3 to the iron catalysts increases their“specific

activity (related to unit surface) with regard
to the synthesis of ammonia at high pressure. Once or
twice activated samples have proved to be much more

active than a non-activated iron
vating effect of K,0 was

catalyst. The acti-
more marked than that of Al203.

The published views regarding the effect of these
additions at atmospheric pressure are rather at

Cerd 1/4

variance (Refs 4,5). Thirefore en additional, more
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Isotopic Exchenge in Holecular Nitrogen on Iron S0V/20-123-1-23/56
Catalysts Used in the Synthesis of Ammonia

comprehensive investigation of the problem under
review with various contents of activator became
necessary. The method of the experiment was already
previously described in detail (Ref 5). Table 1 gives
the values of the activation energy, of the order of
reaction and of the specific catalytic activity K(P,t)
at corresponding pressure and temperature for the
sanples investigated: It can be concluded from this
that the activated catalysts, as far as their specific
activity is concerned, considerably surpass the Armko
iron (without activator) (in accord with reference 5).
There is quite a definite parallelism in the accelerating
effect of the mentioned additions exerted on the
processes of the ammonia synthesis and of the isotopic
nitrogen exchange. This fact is difficult to under-
stand if it is taken for proved (Refs 7-9) that the
limiting stage in the ammonia synthesis is dge to the
hydrogenation of the adsorbed nitrogen. If it is
_ assumed that the isotopic exchange and the synthesis
Card 2/4 of ammonia pass a common stage, nitrogen adsorption,
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Isotopic Exchange in Moleculap Nitrogen on Iron SOV/20-123-1—23/56
Catalyste Used in the Synthesis of Ammonig

' the rates of both reactions may be quantitatively
compared with each other. Here, the filling of the
surface of the catalyst by the adsorbed nitrogen
must be cosidered (Ref 5). The calculation shows that
the absolute rates of reaction of the amnonia synthesis
and of the isotopic exchange proved to be similar in
samples once activated and in Armko-iron, at equal
covering by adsorbed nitrogen (the data of N.l.Morozov
from the laboratory of Profespor M.J.Temkin were uti-
lized). Thus, the evidence bresented in this paper con-
firmed the nechanism of Temkin-Pyzhev (Ref 10) regarding
the isotopic exchange on ifon-ammonig catulysts, There
are 1 table and 10 references, 7 of which are Soviet.

ASSOCIATION: Fiziko-khimicheskiy institut im.L.Ya.Karpova (Phyaico—
Chemical Institute imeni L.Ya.Karpov) Moskovskiy
khimiko-tekhnologicheskiy institut im. D.I.Mendeleyeva

; (Hoscow Institute of Chemical Technology imeni D.I.

Card 3/4 Mendeleyev)

.
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Cand Chem Sci -- (diss) "Catalysis of isotopic

_GORBUNOV, 4. I.,
exchange 1n molecular nitrogen by transitional metals of period
IV." Moscow, 1960. 11 Pp; (Moscow State Univ im M. V. Lomonosov,

Faculty of Chemistry); 170 copies; price not given; (KL, 32-60, 146)
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GORBUNOV, A.I.; BORESKOV, G.K.

.

Catalysis of isotopic exchange in molecular nitrogen induced by
transition metals of the fourth period. - Probl. kin, i kat., 10:192-
198 160, (MIRA 14:5)

1, Moskovekiy khimiko-tekhnologicheskiy institut imeni D.I.
Mendeleyeva,
(Fitrogen—Isotopes) (Catalysts)
: “Transition metals
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BORESKOV, G.X.; GCRBUNOV, A.I.
R

R
Second International Congress on Catalysis in Paris, Kin, 1
kat, 1 no, 4:622-627 N-D 160, : (MIRA 13:12)
(Gatalysis--congresses)
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_ GORBUNOV, A.I.

Isotopic exchange in molecular nitrogen on metallic chromium,
Izv.vys.ucheb.xav,; khim,i khim tekh, 3 no,1:20-23 '60,
' (MIRA 13:4)
1. Kafedra tekhnologii razdelemiya izotopov Moskovskogo khimiko-
tekhnologicheskogo instituta imeni D,I,Mendeleyeva. .
(¥itrogen--Isctopes) (Ohromium) (Cntalysis)
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:

BORESKOV. ano; GORBUN_Q,L,A-‘IU md-u’im.muk

Second Int
4954 D négf“”'““ Congress on Catalysin, Vest.sN sssm 30 no,12:

(Catalysis)

(MIRA 13:12)
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BORESKOV, ¢k, GORBUNOV, 4. T

Effect of chi :
ami $ :

on the rate of i:: tgddn.tions to a nie

kel gkelat
fiz,khim, 35 n°-9-!26;$le~§g%‘m, moleculay ;iOn catalygt
1, Fiziko.khm s ‘,‘c
khimiko-telhy cheskiy ingtity ;
Kot ologicheskiy 1,"1‘51"1:11? zmn:ni, 'ga' Kerpova 4 Moskovsky

trogen—Isotopsg) o (Nm{;l?enm”’m' |
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BORESKOV, G.K.; GORBUNOY, A,TI.

Preparation of metallic catalyst
a finely disperse carpl S 88 vacuum condensed films on
2733 D '63?P - rier. Zhur, fiz, khim, 37 no.%ﬁ;gzgg; D

1, Fiziko-khimicheskiy inatitut imeni L.Ya, Karpova,
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11043856 Ewrlm)/m(b) Jw/nM
A(C, WR,  APSGOUZBYL SOUHGE CODE: UR/0078/65/010,009/1973_/’1975 /7

AUTHOR: - Qorbumow, As.de.d Soloviyeva, G, So¢ Antonov, I, S.s Khavson, ¥, S, 71
¥f a5 75E5 L) P EE] J.fj

ONG: nons

TITLES Sclubility of diborane in diethylene glycol dimsthyl ether A
, 9 -
S0 'RGE° Zmarnzl necrganicheskoy khimid, vo 10, no. 3, 1965, 19711975

TIOPIC TAGS: ether, solubility, heat of vaporization, diborane, diethylsne glycol;
pressare. narrpﬂratar* degendence, high temperature effect, lew temperature effsod
A3STRACT: The selubility of diberame in disthylene glyeol dimethyl sther (DGDE)
wis determined at tempsrabtures of 50, =20, O, ..09 +40, and +60C and partial
prsessures of diborans from 11h to 695mm Hg; and slso at =20, 0, arnd +20C at
pressures fram i to 10 atm, The solutions were found to cbey Henry's law under
thess conditiona, An empzrlcal equation is given for the temperaturs dagﬁnﬂerta

"~ of the Henry coefficients for pressures gﬂ to I atm., log K ¢ 6,86~ .m,..u.._dg,,,;
for pressures up to 10 atm, log K = 6,66 The calculated heat off )

vaporization of diborane from its aolutionsiin DODE is 3 = 3.h keal/mole., I3
wag feund that the reaction of diborane with DGDE is autocatalyiic and forms
msthane, the reaction rate being accelerated with rising pressure and temperaturs,

B! o V2 | UDGs 56,271
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L 1043866
ACC, NE, AP6000281 ,

: a8 ' . o o o
The vapor pressure:of D3DE was determined i : 58
: d in the p 45
™ ange of 40.~ 90C, M,
pralova kindly supplied the DGDE samples. Orig, art, has: ) figuregg'gctable?
. . . . ’

-anl 3 formulas,
SUH GODE: 07,20/ SUBM DATE: UMaré)
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TACC NRi  AP7000992 (AN

i . e e e ey
~: AUTHOR: Maslennikova, Z. P.;{ Gorbunov, A. I,! (Deceased)
EORG: Central Asian Antiplague Institute,

|

:issledovatel'skiy protivochumnyy institut)

TITLE: The blology of fleas of
irodent extermination aimed at th

{SOURCE: Zoologicheskiy zhurnal, v. 44, no.
i \

! TOPIC TAGS:
§ Conozdog,
ABSTRACT:

parasitology, animal parasite,
LPopsT

Sary-Ishik-Otrau sands.

after gerbil extermination,

4244 to 297 in soils overgrown with

SOURCE CODE: UR/0439/65/044/009/1416/1419

Alma-Ata (Sredneaziatskiy nauchno-

great gerbils in the northern desert 8subzone after
e suppression of plague epizootics

The longevity of Xenopsylla fleas after
of their gerbil hosts (species Rhombomys opimus) in
Xenopsylla skrjabini and Xenopsylla hirtipes fleas
.represented 96—97% of the original population of fleag
was found that fleas which had not fed since autumn and
died by the following spring.
most 5till had traces of blood in their stomachs.
fleas per gerbil colony dropped (fall to spring) from 1565 to 61 in sand

saxaul plant.
flea population was reduced more than 100 times,

9, 1965, 1416-1419

disease“vector, epizootology) /)/59'758

a kighly successful extermination
1959—1961 was studied in the

in rodent burrows. It

fleas hatched before or

Of the fleas surviving,
After extermination, the number of
6§ and from
Two years after extermination, the

although 20—40% of colonies were

APPROVED FOR RELEASE: 06/13/2000

still inhabited. Orig. art. has: l table. [wA-~50]
SUB CODE: 06/ SUBM DATE: nome/ ORIG REF: 007/
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ACC NR: AP6019927 ( A SOURCE CODE: UR/0122/66/000/006/0028/0030

|AUTHOR; , Gorbunov, A, I. (Engineer); Freydin, A. S. (Candidate of technical sciences);é
; iRagol'skaya, V. I. (Engineer) éo %

' |oRG: Nome . 4

i.TITLEf Nondestfﬁctiﬁe quality control of hermetically sealed Joints
_ |SOURCE: Vestnik mashinostroyeniya, no. 6, 1966, 28-30

: TOPIC TAGS: flaw detection, ultrasonic flaw detector, acoustic echo, hermetic seal,
: |piezoelectric crystal, ultrasonic absorption

" |ABSTRACT: The authors describe two ultrasonic methods for inspection of hermetic
sealing: the shadow method and the echo method. The shadow method is based on the
fact that flaws filied with air or some other gas are nearly opaque to wltrasonic
waves so that shadows are formed behind them. Calculations show that interlayers of
air begin to show transparency to ultrasonic energy at a frequency of 5 Mc only when
taey ara less than 10"5 mm thick, and show B80% transmission when the thickness reaches
128 mm. The shadow method gives reliable results since flaw clearances are normally |-
large. The dimensions of the shadow are equal to those of the flaw at a distance of
1zss than

03
TR -
Card 1/é : UDC: 620.165.29:620.179.16
' ‘ e N '?'::l | s .'_' v te . LN - WL e coelt S
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i

vhere D is the diemeter of the flaw and A is the wltrasonic wavelength. There is a re-!
dustion in the size of the shadow due to diffraction at large distances, and the dimen-
sinns can be found fram the formula

Dy=D—2(L—D1ga,

vhere L is the distance from the flaw to the reception point, and a=1.22A/D is the
angle of divergence of the ultrasonic waves. The degree of damping and dispersion are
considered. The pulse-type UDM-1m ultrasonic flaw detector was used for checking the
hermetic sealing of joints by the echo method. If the joint is airtight, part of the
pulse energy is transmitted to the piezoelectric plate and part is reflected. The flaw
detector screen shows a single incoming signal if the ultrasonic beam is damped to any
extent in the Joint. If damping is not significant, the signal is reflected several
times from the surfaces of the joint and a damped wave is observed on the screem. De-
structive tests confirmed the nondestructive data as to size, shape and location of

- |flaws. The echo method does not require access to both sides of the Joint and is

“. |presently widely used in industry. Much thinner gas and air interlayers can be de-—

i [tected by this method and its sensitivity is also greater than that of the shadow

% imechod. Flaws can be detected down to 4O mm? under ordinary conditions, while special
; |conditions permit detection of flaws as small as 3 mm2. Orig. art. has: 3 figures,

{ |3 formulas.

r

. |SUB CODE: 13,3%/ SUBM DATE: none
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TACC NR "AP7006226  ( A,N)  SOURCE CODE: UR/0078,/67/012/001,/0003/0007

AUTHOR: Gorbunov, A, I.; Solov'yeva, G. S,

ORQ: none
HTITLE: Preparation of diborane by hydrogenation of alkyldichloroboranes
|SOURCE: Zhurnal neorganicheskoy khimii, v. 12, no, 1, 1967, 3-7

1T0PIC TAGS: diborane, chemical synthesis, boron compound,f/qu?oesunnoA)

ABSTRACT: Diborane has been prepared by a new method involving hydro-
lgenation of alkyldichloroboranes at atmospheric or high pressures.
"Identiflication of the reaction products by IR spectroscopy indicated
that the hydrogenation probably proceeds via the B-C bond without af-
fecting the B-C1l bond to form dichloroborane: RBC1l, + H, -—» HBCl, + RH.
Diborane is probably formed as a result of the disproportionation of
HBC1l,. The results of experiments conducted at atmospherlc pressure
and 250—~54%0C in a flow apparatus glven in Table 1 indicated that the
alicyldichlorotoranes are hydrogenated only in the presence of SKLT-D —
or AR-3 carbons, Lower degrees of conversion based on HBCl,, as com-
pared with those based on RH, indlcated that the dlborane formed under-
goes pyrolysis on the catalyst. Experiments at 300-~340C and hydrogen |-
pressures of 100—200 atm (Table 2) ylelded diborane in the absence

Cord 1/4 UDG: 546.271.05
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Table 1., Hydrogenation of alkyldichloroboranes
) at atmospheric pressure . ‘

: Conversion
Catalyst R?g%i;“' t, °C based on
HECly; %
. Bthyldichloroborane
‘ithout catalyst 1:% - 475 -—
10 m}l SKLT-D carbon 1:5.26 370 . -
10 ml SKLT-D oarbon 1:5,8 475 .72
10 ml 0,%4% Pt on 115.3 450 -
. graphite
) 10 ml O.44%% Pt.on ° 1:5.3 500 -
graphite ) .
10 m} 0,44% Pt on 115.3 540 . ‘0,98
graphite . -
10 ml1 0.2% Pt on 1:7 411 4,69
SKLT-D
: 3 ml 0.2% Pt on 1:7.5 M75 3.93
, SKLT-D
10 m1 AR-3 oarbon . 136.2 400 2.5
’ Propyldichloroborane
30 ml N1 on Crs0p 116 250 -
JO ml 0,6% Pt on . 1:6 300 C—
SKLT-D
S

Conversion Contact
based on time,
RH, sec
. slight 60
56 3.7
— 3.5
slight —
18.3 3.5
76.2 3.4
3% 2.2
36 3.6
— 305
slight -_
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at high proasures

Table 2. Hydrogenation of alkyldichloroboranes '

1 2 la l 4L |5 6 7] 8 9
I s ,
Ethyldichloroborane

1.08 3 1103 1 L04 8| 68 M| - 1.8 |
10 loos—ao0f 150 | i f oo {68 w8 | 1,3 7
PR J08-~05 ] 187 :1,5 R 22,8 15,2 |8 pa)
s 239 | 1% | L | PN 3.7 S 1
3 2 |- j e | 130 - | - 3
3,5 320 170 ¥ 1:4,5 555 33.6 41,5 1,8 “14
3.5 — |t e | el e 363 | — 22
3z - (13 trae s3] &7 | X 1,07 | 20
35 — je7 | wag | w1t o4 522 | — 13,5
3.7 — jies |2 303 | 5273 478 | — 17
8.4 — 153 .51:9.5 267 39 A6 | — —_
5,3 310 172 i'»l:#.:. 227 42,9 -
45 - laz s | eS| s -] - 9,5
3.3 30 [200, 5:45 1 sm i os 9 - -
X 30 12091 136 | T@ 936 268 | — 19,5
42 -- Yooz | 1:3095] 551 | 783 |39 —
5.2 240 1998 | 12,1 | 482 | 3 486 | — -
7.2 300 Laro | roes | am2a | ar2 ity ~ - !

Propyldichlororborane

3.1 300 10§ 1:3.4 I — Js 1908 (34478 3]

2 | 2 it iis — I 2.0 | 4.7 | - A |,

"1 - Ethyldichloro~

borane charge, g;

2 - Temperature of
the autoclave, °C;
3 - Pressure, atm;
4 - RBCly:H, ratios;
5 - Contact tims,
seec; 6 - Conversion
based on CyHg or
C’HB’ %; 7 - Yield
in diborane, %;

8 - Diborane content
in the mixture, %
by weight; 9 - Par~
affin content, % by
volume,
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;Qbf catalysts. Study of the pyrolysis of neat diborane and of its
mixtures with hydrogen and boron chloride indicated that pyrolysis of
diborane sharply decreases in the presence of BCly , probably because of
the formation of the stable B_HsCl and BHCl, compounds. Orig. art., has:

3 tables. o © [w. A, 77}
{BO

SUB CODE: 21, 7/ "SUBM DATE: 20Peb65/ ORIG REF: 007/ OTH REF: 008|
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Wi phrams for automobile borns: heating to 720° and hold. ~00
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. N ! Low-Tunssien High-Speed Bteel Substitutes. A. Corbunov aml P Y )
00+ va. Dovgalevekiy.  (Stal, 1638, No. 5, pp. A5 60)THUMTRTAn). ’d o0
‘ The object of the investigntion was a further study of the effects of _
& e * different heat treatments on the mechnuical propertica of chrominm- ; oo
i tungsten-vanadium steels suggested by N. A. Minkevick, V. 8, 00
4 Viadislaviev and O. 8. Ivanov (ere Kachestvennaya Stal, 137, R 1 )
‘E: : No. 5-6, pp. 7-18), as well aa to test umder serviee conditions some ilegw®
1T cutting tools made from theee secls.  The firt two heats of steel R PO
£ je (EN73) contained chromium 0200, and 10-10%,, tungsten Q58" i
& and 3-05%;, vanadium 0819, amd 0-35%, silicon 0257, and 0-21%, i ‘ o0
37 and carbon 1109 and 1:18%, respectively, whilst the other ateel ‘l: e ®
(E1183) contained chromium 8-68%, tunusten $-08%, vanadium icee
1-50%;, silicon 0-62% and carhon 0-086%,. An analysis of the “icow
vrystalline structure of the ateel was made by X-rays to establi<h - o0
the phases prosent (Ur0Y, Fe WG and Fe O wern detected). The bl
i elfocts of heat treatment (different quenching temperatures, ste sl L ew
P quenching and aingle and multi-stage annealing) were atudied \mth 1)
o by magnetic and by electrical measurenents, ax well an by Rockwell Tiew
o hisrdncas and other mechanical tests, The optimum heat-treatment e
HE achedules were determined. Practical tests on various types of L
H cutting tools made from thesn stoels showed that their resistance to | {300
. © wear was equal to, and in some cases botter than, that of the 18 4.1 ‘! e
v high-spesd tool steel used at nt. In the case of lathe cutting L iuee
H tools it was shown that their life could be considerably prolonged by e

heating for i0~13 min. in » cyanide bath at 550° C.
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’?1’.‘.”,".’92383“33#933{1' WA RO BN ,
Ard zl AN RN RS R LA D Vivrite
v < - t A STy } ! .
'Y ) ' B 1 DRS h) (.‘vl' H - ~ . o v"."f""‘,',,: anb PELPEELIL ot o ::
;‘;S The Siepped Quenching of Low.Tungsten Substitules lor High- .
i fipeed Biasl A. Gorblumv_md Ya. Dovgalovakiy. (Stal, 1930, / e
No. 8, pp. 4749} ( n Ruminn). The stecls inveatigated were ‘oo
o N7 (earbon 1:19,, chrmmium 0-8%, tugsten 237%, vanadiun Y]
i 0 nde) wanh RTUNE (eatbon (802 atliven 00 a4%,, iemdan 3T ‘ea
3. tungsten 4:30°%,, vanadivm 13290, Most ol the experinients wer ool
AR made on the formor steel.  The fuﬁl_v anncaled specimens of this steel .
.o wero hoated at 1200° C. for & min,, then transferred to a lead bathat b
i" : n temperature of 850-700° €., held for variona periods of from 10 to e 1)
2 180 mits. amd then cooled in atill sir. Toats ot heat-Areated spect- Jree
- et included Rockwoll hardness meastiremonta niul measurementa Hage
: of the magnetio asturation and the coercive foree, Nubmgggully a
: the effect of repeated tempering (1 br. periods inalend bath at 850°C.) e e
i on the steprqu speciinens was cxamiined. A study was also Nl
. made of (omr\dna *atopquetiched  speciinna ab- - IR C ilcee
; followsd by agoing at 100° C. 1t wan found that by suitable iegg
o -to?pod quenching with subsequont tri e tempering it was poasible Hige
; to ecompiose the reaidus austenite in steols almast completely “lg
i and thereby raise the hardness to Rockwell C 84-83. Un ageing at o0
o 100° C. the austenite decomposcd leas complotely {although mare so ‘o8
iowl than sfier ondinary quenching and teiple temporing), A maximum ETY )
¢ hanluess of about Hockwell C 68 wan abtained by quenching from "e®
T 1200° . in & bath at 850-000° C., holding for 10-0 min., then -
i tempering in liquid nitrogen and finally ageing at 100° C. for L hr. b
[ ST SRy i

(S RLINERLTELS
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i Magnetic determination of the depth of the bardened ‘9@

Y 'I:I" sted. M. V.. Deklityar, A, M. Gorbunov, L. .
i . Baldina, and . M. Kasatkina.  Zawidstays £ad. 12, nrements along the saumemt ol ., e siniple 1 o0
i} HOR-16{1946).—In & two-layer eylinder mm]clln‘ of s demagnetived 1 2 - Moy The Latter ~agty e ofl, and ‘@

ol ! vorbite core (subscript 3) and a martensite envelope (sub- the sample demagnetize! aAnew. I measneemneats 'ulmz <
g 2‘: m), the curves of the naguetic flux ¢ agsinst the noemal cyeles, exptl. points (depth of hardvnet taver 4 Ll
..“i mizinz fickd strength M have different slopes for vbserved direetly on the O At ion) were fontns .§ o Jue . oe

:‘4; the twolayers., At J] « I, (cocrcive ficld), @, = U whike cvenly spevad armunt (he theveetical 35 (N, N - L gpyr &
;[: S lontillpon: at 1 e Moo, 8. = Owhile &, is neg.; at boand i were E3)and 108 nulhamigpe, tesgs, e i ‘o0
3; £ anintermediate M, &, = &, and of apposing sigus, result - Ja = BAG A (fian 5, S) e % 0y T D ‘0@

Floo g fn compensation, On_the baes of the lincasity be. Yowers Af, smonthing out e dilletences bntween ,.'mm.f .
Ui.fx tween M and €, on magnctization in & weak fick! and de. differiug in &, in MV IICNES aling teentrent ey los ;e
of ifj  mametiration wlong recurrent cyches, Il A = ecess of M Senutivity of the methoad by wondorat bukhier, e1. e

(0 J o ol the 2daver exlinder over 1., 8 respltant @ = () ample, N, Ny e 1AL 0%, DN woemal and gy g -

00 O i) et b M = (How = WS/ (HoafHld - SISO 0P s ] 30 i g 1y ‘o0
ST ASUSA) 1] where 1w pedidual magnetic moment, o e AT 4 A G 8 g, 0 8 ] e 1)

ee v 8/ S the tatio of the ctonseaction arcas of 5 s m; for :" fl‘"' HOT The evptl ot conen e vty \‘.:-u-}m'-- N
practical measurements, the peoportional demaynet izing :':");571;;:(2\- Snu;lnu,:al CHIVE vonaructed with 2,74 B J

current intensitics i, and Ar,, are sulstituted for the [ and ", magnetic method o Foetsted, The wipwsioity of P
A X AL ; M et visual aleweg vitive i N
:”' "hev.'/“:‘mlm‘!“_ "" 'r".m! "/5_' "‘.’"“.l".;"“' and by cavwes where the Latter tnsgus-taon '-:l::\:l:;l”"" e
; nown, $/S. can be detl. from i, EYH coerei- (20268 mnn.) ait (lie i 44 erng)
£ temer ducludes & magnetizing and & conpensating coll, 100 (B8 18 witlany. ag aeni " A wew abmorally
disponed o both sades of & magnetic goetle, at rest in the wlergraphic exanm, ot 8 .l\l aevpented g g2y
atwence of & sample; the latter is then phaced in the fisst . wied that in thew caws

p A ' : ! envelope coutai Trite .
cuil, and f, correspomding to restocation of the original 'llmq:,y "'"I:\.m::'m!'u";::.i ||:?rl‘|;$"
T h Arttengte
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TITLE:

PERICDICAL:

ABSTRACT:

Card 1/2

91-58-7-10/27
Verner, M.A., and Gorbunov, A M., Engineers

[
[—

Exchange of Expenence (Obmen opytom), The Elimination of
Spring Breaks of the Centrifugal Regulator of the "AP-25-1
LMZ" Type Turbine (Ustraneniye polomok pruzhin tsentrobezh-
nogo regulyatora turbiny AP-25-1 LMZ).

Energetik, 1958, Nr 7, pp 23-25 (USSR).

The article describes the causes of spring breakage of the
above regulator and gives the results of laboratory re-
search, ' The top of the fatigue destruction zone seemed to
be the origin of cracks. Pulsations of 2 to 3 mm amplitude
were stated in the levers of the regulator, from where they
were transmitted to the springs. Some measures taken to
eliminate these pulsations, lowering them to 1 mm. Later it
was stated, that the vibrations of the regulator were in-
fluenced by the operation of the worm gear between the tur-
bine axle and the regulatoxr shaft. The side-gap in the worm
gear was about 1.3 mm. . It did not influence the operation
of the worm gear, but it caused periodical pulsations in

the regulator shaft and in the levers and springs. After
having carefully adjusted the new worm gear and centered the
shaft of the regulator with that of the oil pump, the pul-
sations completely disappeared and spring breakage was stop-
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91-58-7-10/27
Exchange of Experience., The Elimination of Spring Breeks of the Centri-
‘fugel Regulator of the "AP-25-1 LMZ" Type Turbine.

ped., This resulted from research. The permissible value
of the side-gap in the worm gear must not exceed 0.5 to
0.6 mm.. The recommendations of the "LMZ" for replacing
the 4-mesh worm gear by a 3-mesh one to inorease its
strength are not justified. According to the experience
of the author, a 4-mesh worm gear is sufficiently reliable
if carefully adjusted. There is 1 diagram and 1 photo,

1. Springa--Failure 2. Turbine regulators--Maintenance

Card 2/2
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AUTHORS:
TITLE:

| SOV/136- §9-5-12/21
Leytsin, V.A., and {prbunov, A.M,
Influence of Charge CompcsitiSh™ofi Lbad Rezovery in
Smelting Waste Zinc Cake (Vliyanlye sostava shikhty na
izvlecheniye svintsa pri vel'tsevanil otval'nykh tsinkov-
ykh kekov)

PERIODICAL: Tsvetnyye metally, 1959, Nr 5, pp 59-62 (USSR)
ABSTRACT: All Soviet zinc electrolytic warks smelt waste zinc cake

Card 1/2

to recover zinc, lead, cadwium and cothner slements.
Lead recovery varies from 7% to 95% and the present

- work aimed at studying the effect of charge composition
- on the behaviour of lead during smelting. This process

involves reduction of metal compounds, distillation of
volatile metals and compounds and oxidation of metal
vapours in the gas off-take., At the Chelyabinskiy
elektrolitnyy tsinkovyy zavod (Chelyabinsk Electrolytic
Zinc Works) a mixture of cakes is used containing
18-24% total Zn, 0,15-0.22% Cd, 2.5-%.0% Pb, 20-25% Fe,
7-9% total S, 9-13% Si0», 0,8-1.2% MgO, 1.8-2.7%4 CaO
11-15¢ Ho0 (table 3 glves compositions of componentss.
In the dried mixture lead occurs in the sulphate, oxide,
sulphide, silicate and other forms (Table %), of which
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SOV/136~59-5-12/21

Irfluence of Charge Composition on Lead Recovary in uma,ting Waste

Zinc Cake
sulphide is the most favourable for rccovery. An analysis
of 1955-1958 operating data for the works was carried out.
Fig 1 shows plots against time of lsad contents in the
cake and clinker, of calculated lsad recovery in the
clinker and copper-content in the caks. The data indicate
that lead losses in c¢clinker rise with rising lead content
in the cake; the losses increase with increa31ng cake
copper-content (over 2-3%), Fig 2 shows frequency curves
for clinker- and cake-lead contents for less than 3% Cu
(curve 1) and over 3% Cu (curve 2). Tests confirmed the
effectiveness of reducing cake copper contents for

Card 2/2 improvirg lead recovery %Table .

There are 2 figures, 6 tables and + Soviet references.
ASSOCIATION: Chelyabinskiy Tsinkovyy Zavod (Chelyabinsk Zinec Works)
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CORBUNOV, Arnol'g Matveyevich

Knigl zarubeshnykh pisateley XX (i.e. dvadtsatyy)
veka; rekomendatel'nyy ukazatel' 9by) A.M. Gorbunov,
M.I. Davydova (i) Z P. Shalashova. Moskva, 1960,

203 pe
At hgad of titlet Russia (RSFSR) Ministerstvo Kul'-

tury and Moscow, Publichnaya Bibliotecka.
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»Caéting aluminum alloys in, permanent molds using shell-molded
cores., Alium, splavy no.1:160-176 '63, (MIRA 16:11)
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OVCHINNIKOV, Yu,F.; SOYFER, D.V.; CHIKHAGHEV, O.P.; Prinimali uchastiye:
ARBUZOV, B.A.; GORBUNOV, A.M.; KLEYNER, L.M.
. A "l

LR

Making aluminum alloy ﬁarts with. intricﬁte internal channels,
Alium, splavy no,1:195-201 '63, (MIRA 16:11)
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GORBUNOV, A.M. .

. Effect of technological factors on the quality of aluminum
oastings, Alium. splavy no.1:230-233 '63. (MIRA 16:11)
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Nuclear fisalons and hea particles in cosmic rays. . A.
N. Gortnov.  Zhwe, Kkspid, Teoret. Fiz, 18, 270 T8 £ ot

e tenneve O D41, 1Y, —Nuclear Rasions were olarved

at SNOU aid 4700 M, above wes lovel with the aiil ol spovial

Jdouble proportioual vouters i Pb ovellse Fiasions e

ted miore coplously b Pb than in Al; they use pro-

10 cm. Pb, and the no. Gastons hir. increascs

with height more rupidly than tbe current of hard com-

of radiation. It is indicated lh.} ;:u:\;:en-

ts
crating particles are neutral and unatable.
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USSR/Nuclear Physics - Cosmic Radiation’ Aug 48
Fuclesr Physics - Counters, Electromic ,

"Iavestigation of Heavy Particles in Cosmic Rays
by Means of a Proportional Counter,” A, N. o
Gorbynov, I. V. Chuvilo, Phys Inst imeni P, N. g/
Iebedev, Acad Sci USSR, 4 pp 613, 744

"Dok Ak Hauk SSSR" Vol IXI, Fo 6 mrw%u
Describes special counter, with diagram, Gives re-
sults obtained with use of this counter at heights
of 3,860 and 4,700 meters, (two measurements) in

table ghowing number of double concurrences pexr - .
hour. Graphs show absorption of particles gensrat:
ing nuclear fissions, dependence of the effective

- Ay 35/49TTT

USSR/Nuclear Physics § Coamic Radia- Aug 48 -
tion (Contd) e

cross section of the absorption of gemerating - |
Particles upon atomlc weight, and number of double:
and flvefold coincidences per hour. Submitted by..:
Acad S. I. Vavilov, 21 Jun %8. : R
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USSR/ Nuclear Physics - Cosmic Rays
Fission

"Nuclear Fission and Electron-Nuclear Showers in

Cosmic Rays," A. N. Gorbuncv, Phys Inst imeni Lebedev,
Acad Sci USSR, 20 pp

"Zhur Eksper i Teoret Fiz" Vol XIX, No 12

1 Gorbunov describes experiments he carried out during
“Pamir Expeditions, 1946 - 1959, of Phys Inst imeni
jlebedev. BHe investigated properties of particles
entering the composition of products of nuclear
fission in cosmic rays and the relation of generating
Particles to the narrow and electron-nuclear showers.

- 152779

USSR/Nuclear Physics - Cosmic Reys Dec 49
(Contd) :

Also, he measured coefficients of absorption for
Penetrating generative rarticles in several dense
filters and in the air. Submitted 17 Aug 49.

Dec 49
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GOHBURDV, 4.

USER/Nuclear Physics - Cosmic Radiation Apr 49
Nuclear Physics - Elementary Particles '

nte
Spscial! Cosmic-Ray Showers," S. Azimov, N. Birger. A %
Leboday, Aot Sos USSR, o s : ’ ger, A, Gorbunov, Phys Inst Llmeni P. N,

~ "Daok Ak Nauk SSSR" Vol LLV, MNo 5-

"Special® showers wers discoverad during 1945 Pandr expedition. Basic peculiarity of the
showers, gonerat?d in lead, is aimultaneous appenrsnce of heavy, strongly ionimln{ and "
penetrating particlse, and aluo electrons. Discuuses atrongly innizi nZ ;xnd poncb;j-'\tﬁ;l
particles and connscbion of "gpactal® showsrs wibh abenpherte shovers, Gf sver: "
axarples of "special" showers. 1 S voa severd

Submitied by Acad D. V, Skobel'tsyn, 15 Feb 49

- PA 39/149T97
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GORBUNOY, As Ne

EIVETT

C'os;i:;yl ol Nov 49
“Particles, Elementary o

e

B .-usén/iucxeﬁf?pmigi o

wnvestigation Into the Relation Between Heavy par-
ticles and 1gpecial’ Showers in Cosmic Rays, A. N.
Gorbunov, I. V. Chuvilo, Phys inst imeni Lebedev,
Acad Sci USSR, “3 PP

vpok Ak Neuk SSSR" yol 1XIX, No 3
g (Pamir Ed edition, 1948) indlicate Presence) |
P ﬁiﬁiﬁ%ﬁﬁz, <(>f densixgﬁpéciﬁ’-l ‘shovers with more .
" 25 particles per 100 sq cm. Concluded that many
.. micleo-interacting particles enter composition of E
" gpecinl” ghowers. Submitted 22 Jul 49 by Aced D. V.
~ Skobel'tsyn. v
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GORBUNOV, A,3,, SPIRIDONOY, v,

~wr~\“

n :
Photodis1ntegration of Helium, "
>
Lebedey Physics., Inst, Acad, Sci, U SR
. ]

paper subgit
Physics, Mog

ted at the A-YU conr, on N

h] o)
cOW, 19-27 Nov 57, uelear Reactions ip Medium and 1oy Ener
wnergy
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TITIE: Zn Appiicats
Phlication of tpe Wilson Cloug Chamber to pj t
otonuclear

Studies (Prim
. eneniye Kg i
Fotoyadernykn Protsegsov_?ery Vil'sona diys Issledovaniya

FERTODICAL: Pribopy 4
: Ty i Tekhni . :
PP. 29 - 32 (USSR).lka Hksperimenta, 1957, No.2,

ABSTRACY: The
use of the Wilson cloud chamber ip investi
BUligations

gation of pPhotony
. . clear PTroces ce .
; Y88 lnduced by high
*h ener

chamber a speci :
the Synchrofl,? 1al working regime hag .
O8Td 1/5 with the spsech, 224 the working of g °. 2% eStablished fop
n of the Tadiation bulse amgﬁg rooeronised
* pProcedure
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' 120-2-8/37
An Application of the Wilson Cloud Chamber to Photonuclear Studies.

adopted was that given in reference 3, The procedure
involves an application of the chamber to gamma ray studies
with practically no loss in the efficiency of the accelera-
tor. The intensity of the ragiated beam of the above
Synchrotron is 2 x 1o MeV/cm< gt 260MeV, and at 10m from
the target. The energy flux per pulse is approximately

7 x 107 MeV/cma. Special measuresg based on the results
of reference % which are necessary to eliminate the electron
and positron background had to be applied. These measures

& side window covered by an organic fiim 70n thick; 2) the
beam was collimateq by a lead collimator 15cm long placed
at 3.5u from the chamber; 3) g magnet placed behind the
collimator removed Dbositrons and electrons from the Y~ray
beam; 4) an evacuated tube was placed between the collimator
and the chamber so as to eliminate electrons and positrons
formed in air, As a result of the above bPrecautions the
number of unwanted electrons angd positrons associated
with the gamma beam was reduced by a factor of 1000,

The following working procedure was adopted. ‘The main
eéxpansion was followed by a fast (0.5 sec) compression

10013-3"
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An Application of the Wilson Cloud Chamber to Photonu]éiggi_gﬁg‘
e s.

co i
mpression. As a result of thege procedures the chamber

4
0

wa
s effectlvely cleared of droplets after each expansion
]

8 )

SUBMITTED: December, 10, 1956.

ASSOCIATION: Institut
o e of Physics imenj
of Sciences of the U3 sor P. N. Iebedev of the A

P. N. Iebedeva AN SSS}SQI.?S (Flz%heskly Institut im. cadeny

AVAIIABIE: Librar of ¢ S
eyt ¥ ongress.
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GeRr Powov, R

120-3-2/40

AUTHORS:Gerasimov, A,G., Gorbunov, A,N,, Ivanov, Yu.S.,

TITLE:

Kutsenko, A,V., SpiTidonov, V.N.

A Wilson Chamber for Work in the Beam of Cyclotron Radi~-
atlon and the Auxiliary Apparatus (Kamera Vil'sona dlya
raboty v puchke izlucheniya sinkhrotrona i vspouogatel 'naya
apparatura) :

PiERIODICAL: Pribory i Tekhnika Eksperimenta, 1957, Nr 3, pp.10-14

(USSR)

ABSTRACT: A Wilson cloud chamber which operates in a nagnetic field

is described. It can be used to study photonuclear reac-
tions. The working regime has already been siven in a pre-
vious paper (Ref,1)., In the present paper a description is
given of the various parts of the chamber and of the auxil-
iary apparatus, i.e., the control apparatus, the apparatus
synchronizing the work of the chamber with that of the syn-
chrotron, and the apparatus used to measure the intensity
of the emitted pulses which are recorded by the Wilson
chamber. An impcrbant part of the chamber is an organic
film 70p thick which serves as the window through which the
Y-rays enter the sensitive volume, The film is 30 mm in
diameter and can withstand a pressure of the order of 3-4

Card l/aatmospheres. The method of mounting of the film is shown
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120-3-2/40

A Wilson Chamber for Work in the Beam of Cyclotron Radiation and
the Auxiliary Apparatus,

in Fig.l. An electrostatic field of ~40 V/cm is established
between the glass 1id and the bottom of the chamber, This
field removes ions formed within the volume of the chamber
during irradiation. The pressure in the lower volume of
the chamber is stabilised to ~0,0l atm. using a mechanical
pressure stabilizer shovn in Fig,2 and developed by D, V,
Emel'yanov, A detailed description is given of the control-
ling and synchronizing devices, "Exact" operations (expan-
sion of the chamber, separation of single pulses, illumina-
tion, etc,) are controlled by the circuit shown in Fig.,4 and
the "rough" operations are controlled by the circuit of Fig.5
The absolute beam intensity was obtained by measuring the B
activity of a graphite specimen placed in the Y-bean. The
chamber was used to study photodisintegration of He at a
maﬁimum gnergy of 170 MeV, A typical photograph of the
He™(yp)H” reaction is shown in T'iz,7. Thanks are given to
P,A.Cherenkov for help and interest. There are 7 figures,
no tables and 5 references, of which 3 are Russian and 2 are
Inglish,

Card 2/3
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wim g
100 -5=-2/80

A Tilgon Chamber for Work in the Beam of Cyelotron Radiation and

the Auwxiliaxy Apparatus,

ASSOCIATICH: Institute of Physics imenl P.N. Lebedev AS USSR
("izicheskiy institut im., P.N.Lebedeva AN S33R).

SUBMITTED: November 2, 1956,
AVATTABLE: Tibrory of Congress.
fa-d 5/% 1. Cloud chambers-Operation
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" AUTHOR
TITLE

PERIPDICAL
ABSTRACT

Card 1/2
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GORBUNOV, A .N.,SPIRIDONOY, V.1t. B 56-7-4/66

Photodisintegration of Heliuu.I.
(Potorasshcheplenfe Geliya.I.- Rusaian)
Zhurnal Eksperim. i Teoret.Fiziki,1957,Vol 33,Nr T7,pp 21-32 (G.5.5.R.;

By mears of a Wilson chamber which was located in a magnetic field
the various (He-f')-reactions were invesiigated. 4 170 lleV bremsstrahl
bundle served as }/*- source. The following results were obtained:
1) The reaction He4()p)H3 was observed in 2835 cases, the reaction
He4(J+,n)He3 in 26812 the reactions He4(J",m)d+He4 in 547, and the remc-
tion Hed(},2d) in <59 cases. .
2) The course of the cross section of the reaction He4(/',p;115 has a
marked broad maximum at Ejp= 27-28 meV (place of resonance) with o1,
Bm};z The d;grgasc according 'to6 higher y-énergies can be described by
E By -£€)%,
3 The?:tntegral cross sections of the reaction He4()",p)H3 are:

Energy 1limits in NeV Integral Cross section in LeV.

19,8 4o 25,0+1,8
19,8 - 1oo 35,8+2,6
19,8 ~ 170 37v8,"_',278

4) The integral cross section of the reaction He4Q/', on)d is 1o.0#
1,4 NevV .

5) For the reaction Hed(¥, p)H3 the angular distribution of the pro-
tons was measured. The following coefficient values were determined

CIA-RDP86-00513R000516110013-3"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516110013-3

e
Photodisintegration of Helium.I. 1 56-T1-4/66
. fox the distribution
: A [81n20 + B81n? f cos § + sin26 cos28)]
E in eV A 8
21-30 7,6+0,7 0,11+0,13 -0,2+0,3
30-170 6,1 0,6 1.0520116 0,5520:25

(4 tadles, 7 illustrations, 1o Slavic refercnces)

ASSOCTATION Physical Institute"P.n Lebedev'of the Sci
. s Acade of Scie Use
o (Pizicheskiy institut im, P«N. Lebedeva AkademimiY nauk Sgsﬁea o the Usen
SIVE TS NN 11.2,1957
AVAILABLE Library of Congress.
Cerd 2/2
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GORBUNOV, A. N. and SPIRIDONOV, V. M. (Moscow USSR)
e r—

- "Photodesintegration de 1'helium.”

report presented at the Intl. Congress for Nuclear Interactions (Low Energy) and
Kuolear Structure (Intl., Union Pure and Applied Fhysiocs) Paris s =12 July 1958.
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GORRUNOV, A.N., Cand Phys Math Sci -- (diss) "Phot,‘:splitting

of helium." Mos, 1958, 8 pp (Acad Sci USSR. Phys Inst im
P.N. Lsbedev) 150 copiea.%ibliogmphy at end of text
1

y
(B titles) (KL, 29-58, 128)
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TITLE:
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ABSTRACT:
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Gorbunov, 4. N., Spiridonov, V. M. 56-34-4-12/60

Photodesintegration of Helium.II (Fotorasshchep]eniye geliya.II)

Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958,
Vol. 34, Nr 4, pp. 862 - 855 (USSR)

This work investigates the results of the investigation of the
reaction He4(y,n)He3, which in the evaluation of the same seriec
of results were obtained. First the evaluation of the results
is discussed. In the rcaction He (y,n;He3 a charged particle is
enitted, namely the recoil nucleus He? which in the Wilson cloud
chamber yields a very thick_trace. From the emission angle and
from the momentum of the He’ nucleus the energy of the photon
causing the reaction can berascertained. For the measurement

of the sgatial enission angles and of the momenta the traces
of the He” nuclei with sufficiently long projection to the
plane of the chamber bottom were chosen and the momenta were
determined from the curvature of the traces in a magnetic field.
The procedure of the measurement of the angles and of the mo-
menta and the necessary corrections were described already in
the first part of this peries of works. Of the total number of
2685 registered cases of the reaction He (y,n)He3 722 traces of

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516110013-3"
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the He3 nucleil were worked. All measured traces of the H03
nuclei were transferred to o nomogram which served as initial
bage of the further conputation of the enersy dependence and

of the angular distribution, Results: The dependence of the
cross section of the reaction Hed(y,n)He3 on the energy of the
photons is illustrated by a diagramn, This reaction has resonance
character with the maximuma 1,6 o 10=27 cp2 at an energy of

27 to 28 MeV. The position of the maxinum and the magnitude

of the cross section agree within the error limits with the
corresponding values for the reaction (ysp)> The curves of

the cross sections of the reactions (y,pg and (y,n) agree in
their form but the curve of the reaction (1,n) runs a bit higher
at photon energies of above 35 MeV., A further diagram illustra-
tes the angular distribution of the neutrons which form in the
reaction He%(y,n)He’ in the center of mass system. These angular
distributions are approximated by curves of the kind

A(8in29 4+ Bsin0 cose +§ )¢ The values of the coefficients 4,8,
g ascertained by the method of the least squares are conposed
in 2 table. The angular distribution of the neutronsremains equa;
in the transition from Photon energies of below 30 ¥eV to ener-
gies of above 30 Mev within the measuring fault limits

APPROVED FOR RELEASE: 06/13/2000
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Photodesintegration of Helium. II 56-34-4-12/60

and resembles a distribution of the form sin20 in the center

of mess systen. These particularities of the angular distri-
butions of the protons and neutrons can be explained on the basai
of the model of the direct absorption of the photon by a single
nucleon (E.D.Courant,referenoe 7)+ The authors thank Professor
P. A. Cherenkov for his constant interest in this work; Yu., K.
Khokhlov, V. V. Daragan and Yu. M. Shirokov for the judgement
of the obtained results; A.G.Gerasimov, V.8.5ilayev, K.N.Novi-
kov, K. V. Chekhovich and Khu Zhen'-Yuy, which took part in the
evaluation of the results and also the crew of the synchrotron.
There are 3 figures,2 tables, and 9 references, 3 of which are
Soviet,

ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akaderii nauk SSSR

(Institute of Physics imeni P. N. Lebedev) AS USSR)

SUBKITTED: December 14, 1957
1. Helium--Decay 2. Neutrons--~Scattering

Card 3/3
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56-34-4-13/60

Gorbunov, A. K., Spiridonov, V. M.

Phoi):odesintegr;._fion of Helium. III (Fotorasshchepleniye geliya
I11

Zhurnal - eksperimental'noy i teoreticheskoy fiziki, 1958,
Vol. 34, Nr 4, pp. 866 - 873 (USSR)

This work investigates the reaction He4(1,pn)D and gives a
compilation of the results of the investigation of He4 photo-
desintegration. The investigation of this reaction is of inter-
est in connection with the verification of the model suggested
by Yu. K. Khokhlov (Reference 3) and J. S. Levinger (Reference
4), of the absorption of photons rich in energy by nuclei. Firs
the authors describe the evaluation of the results. A diagram
illustrates the curve of the cross ssection of the reaction
He4(y,pn)D in dependence on the energy of the photons. This
reaction has a resonance-like character with a maximum at an
energy of about 50 MeV, The cross section in this maximum is
about 2.10-28 ¢m®, In the case of a photon energy of the order
of 75 MeV the cross sections of the reactions (y,pn), (t,0)

and (y,n) are about equal to each other. A table gives the inte.

06/13/2000 CIA-RDP86-00513R000516110013-3"
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Photodesintegration of Helium. III 56-34-4-13/60

Card 2/4

gral cross sections of the reaction (y,pn). At energies below
75 MeV the contribution of the reaction (y,pn) to. the integral
cross section of the absorption of photons is less than 1o%,
while in the energy range above 75 MeV it increases to more
than 30%. 3 further diagrans illustrate ,the angular distributior
of the protons, neutrons, and deuterons in the center of mass
systen for the ranges of the photon energy 25,9 MeV (threshold
value) to 75 MeV and from 75 to 170 MeV. The angular distribu-
tions of the protons and neutrons which form in the reaction
(y,pn) resemble very much the angular distributions of the pro-
tons and neutrons which occur in the photodesintegration of a
deuteron. The angular distribution of the deuterons in both
above mentioned intervals of the photon energy is almost iso-
tropic. Then the authors report on the correlation between ths
particles. At the photon energies above 75 MeV the neutron and
the proton predominantly were emitted almost into opposite di-
rections. The quasi-deuteron adsorption of the photons at low
energias and also at enerﬁies above 75 MeV seems to be respon-
sible for the reaction He(y,pn)D. The reactions He#(y,p)H3
and He4(7,n)He are caused by a direct single-particle gbsorp-
tion of the photon, where the electric dipole absorption plays
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Photodesintegration of Helium, III 56-34~4-13/60

the main role. At the energies above 30 MeV the influence of
the electric quadrupole absorption begins. The relative in-
fluence of -the single-particle and of the two-particle absorp-
tion depends on the energy. At energies above 75 MeV the con-
tribution of the two-particle absorption to the integral cross
section of the absorption is at least 30%. For the integral oros
section of the absorption of photons the value dint= 95+ 17

MeV, millibar and for the mean square radius of the nucleus

He? the value R = (1,57 + 0,06).10"'Pcn is obtained. The authors

thank Professor P.A.Cherenkov for his constant attentiveness

for this work., A,M.Baldin, V.V.Daragan, Yu.,M.Shirokov and

Yu.K. Khokhlov for the discussion of the results obtained, S.I.

Shornikov, A. G, Gerasimov, A. N. Novikova, V.A. Osipova,

V. S. Silayeva and K. V. Chekhovich for their participation

in the evaluation of the takings, and the crew for operating .

the synchrotron., There are 8 figures, 2 tables, and 25 refer-.
Card 3/4 ences, 4 of which are Soviet.
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. Photodesintegration of Helium. III 56-34-4-13/60

ASSOCIATION: Fizicheskiy institut im, P. N. Lebedeva Akademii nauk SSSR
P(Institute of Physlcs imeni P. N. Lebedev AS USSR)

SUBMITTED: December 14, 1957

1. Helium--Decay 2. Neutrons—-Scattering
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[ SLEE N S TR i \',; reoTeT

80v/4098
PHASE I BOOK EXPLOITATION 807/5-3-13

Akedemiya nauk SSSR. Fizicheskiy institut

Tecriya uskoriteley, Fotoyadernyye reaktsii (Theory of Accelerators,
Photoruclear Reactions) Moscow, 1950, 225 p, (Series: Its: Trudy, tom 13)
Errata slip inserted, 2,500 copies printed, ‘

Resp, Ed.: D,V, Skobel'tsyn, Academician; Tech, Ed.: Yu. V, Rylina,

PURPOSE: This collection of articles is intended for nuclear physicists interested
‘In the theory of accelerators and photonuclear reactions,

COVERAGE: This collection of three articles, published by the FIAN (Physics

Institute, Academy of Sciences. UBSR) contains the work of A.A. Kolomenskiy,

fe. M, Moroz, and A,N. Gorbunov, Kolomenskiy is concerned with an investigation
uf the theory of particle movement in modern cyclic accelerators. The article
by Moroz deals with a theoretical investigation of methods for increasing the
efficiency of cyclic accelerators, The third article, by Gorbunov, discusses
whotodisintegration of helium, Bibliographies of Soviet and non-8oviet sources
appear at the end of each article, The following personalies are mentioned:
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Theory of Accelerators. Photonuclear Reactions SOV/I;O98

AN, Lebedev, L.L. 8absovich, Academician V,I, Veksler, Director of FIAN?

4.8, Rabinovich, P.A, Cherenkov, A.M, Baldin, Yu, M, Shirckov, Yu. K, Khokhlov,
Aspirant V.V, Daragan, V.M, Spiridonov (deceased), A.a, Gerasimov, Yu, §, Ivanov,
AV, Futsenko, V,A, Dubrovina, N.N, Novikova, A.I, Orlova, V.A, Osipova,
7.5, Bilayeva, K,V, Chekhovich and 8.I, 8hornikov, :

TAELE OF CONTENTS:

Kol:menskly, A,A, Investigation of the Theory of Particle
Msvement in Modern Cyclic Accelerators 3
“he author discusses the following basic problems: 1linear and
non-linear theory of betatron rarticle oscillations in magnetic
pericdic systems; critical energy in high-focusing synchrotrons;
the effect of radiation upon motion of electrons in cyclic accel-
erators; theory of the ring cyclotron.

Morcz, Ye, M, Theoretical Investigation of Methods of Increasing
the Efficiency of Cyclic Accelerators
The author discusses sutophasing of accelerated particles; damping
of synchrotron osecillations; effect of quantum fluctions in radiation
of electrons on synchrotron oscillations; the ideal cyclotron; the
isochronous cyclotron; sector cyclotrons; and focusing of particles in
sector cyclotron and cyclotrons with stable adjacent orbits,

130
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Theory of Accelerators, Photonuclear Reactions 80v/4098

Gortunov, AN, Photodisintegration of Helium 1T7h
The author analyzes experimental methods, using the Wilson
chamber in the synchrotron beam; discusses processing the
results by examination of photographs, identification of
ruclear disintegrations, measurement of the angle of recoil
cf particles, measurement of particle impulse, etc.; presents
results of measurements and finnlly analyzes results,

AVAILAELE: Library of Congress

Card. 3/3 JA/vre/mas
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NI

(JORBUNOV, A.N.; SPIRIDONOV, V.M. [deceased]; CHERENKOV, P.A.
-
Comments on the existence of particles with masses of 2me
25me. Ahur. eksp. i teor. fiz. 38 no.1:69-73 Jan '60.
g ’ (MIRA 14:9)
1. Fizicheskiy institut im. P.N.Lebedeva Akademii nauk SSSR.
' (Particles (Nuclear physics))
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5/056/60/038/004/009/048
- B019/B0O70
24.6000
AUHORS: Gorbunov, A. N., Denisov, F. P., Kolotukhin, V., Ao
TITLEs peactiond®a12l 5 wa24, co’%—>mn’%, P21 Na?4 in the

rf-Quantum Energy Range up to 260 Mev

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960,.
Vol. 38, No. 4, pp. 1084-1087 o

PEXT: The three photonuclear reactions mentioned in the title were
studied with a view to obtaining information on the interaction of photons
in the energy range 30-260 Mev with nuclei. The experiments were carried
out with the 260 Mev synchrotron at the Institute mentioned under
association. The maximum energy of the synchrotron could be determined
with an accuracy of +2%. The targets were prepared from high-purity
materials. The activity of the samples was measured with three equal

iq assemblies of R counters. During the experiment, the measuring
apparatus was checked by radium standards. Fig. 1 shows the dependence
of the yield from the three reactions investigated on the energies of
the photons. Their differential oross section was calculated from this,

Card 1/2
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i

N

83716
Reactions A121— ya?4, o320, 496 p31_y 5,24 5/056/60,/036,/004,/009 /048
in the M -Quantum Energy Range up to 260 Mev B019,/B070 .

The results are shown diagrammatically in Figs. 2-4. From the discussion
of ‘the results obtained here, the conclusion is drawn that for photon
energies above 60-80 Mev the interaction of the photons with the nuclei
takes place without the formation of a compound nucleus. The authors thank
Professor P, A. Cherenkov for his interest in the work. They salso thank
the staff of the synchrotron. There are 4 figures and 7 refercnces:

2 Boviet, 4 US, and 1 Canadian.

ASSOCIATION: Fizicheskiy institut im., P. N. Lebedeva Akademii nauk SSSR
(Institute of Physics imeni P. N. Lebedev of the_j.cademuiv(é_

e .. _Scienqges, TSSR)
SUBNITTED:  November 4, 1959

Card 2/2
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33095
s/638/61/001/000/018/056
2/'}“."7“’ B104/B138
AUTHORS: Gerasimov, A. G., Gorbunov, A. N., Dubrovina, V. A.; Kaipov,

D., Kuvatov, K., orIova, A. I3 Osipova, Ve A« Sakovich,
V. A., Silayeva, V. S., Fomin, Yu. A., Cherenkov, P. A.

TITLE:' Study of photodisintegration of nitrogen, oxygen. and neon
SOURCE: Tashkentskaya konferentsiya po mirnomy ispolfzovaniyu atomngy
energii. Tashkent, 1959. Trudy. v. 1. Tashkent, 1961,
134 - 153

TEXT: The photodisintegration of N;4, 0;6, and N%g was studied by means

of a Wilson chamber in a magnetic field acting directly on the brems-
strahlung beam, In order to be able to distinguish reactionsf~p are ypn,

and record the recoil nuclei, the Wilson chamber was filled with a mix-

ture consisting of the gas to be investigated (nitrogen or neon) and hydro-
gen., Reduced pressure was used in experiments with oxygen. In experi-

ments with nitrogen, oxygen, and neon, the stopping power for protons

was 0,65, 0.31, and G.50 relative to air. The mean energy of the photo- X

Card 1/45
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s/658/61/oo1/ooo/o18/056
Study of Photodisintegration B104/B138

-protons fromfpn reactions was lower than th
effective cross sections were calculated; th

portance of transition « The proton angular distri-

bution fromfpn reactions ig nearly isotropic for low proton energies,
For high prdton energies {>20 Mev), it is very similar to that in deuterm
photodisintegration, The proton angular distribution from JP reactions is

approximately isotropic for N14 and 056 av low energies, In the expressio
d0’/d52~A(1+B/Asin29+C/Asin2OcosO+D/A0039), the effect of the last three

T engrgiea, The isotropic part
than for the two other 14
he y'pit reaction was found for N% 3

ton with a pair of "valency"
» which are in the 1p1/2 state with parallel

at from J”p reactions, The
eir shape indicates the ip..

X

16110013-3"
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33095

s/653/61/oo1/oqq/g1a/056
Study of Photodisintegration . ee B104/B8138 B a

éDAN, SSSR, 1954, 97, 239; ZhETF, 1957, 32, 124) ang a, B. Migdal

ZhETF, 1945, 15, 81) are mentioned. There are 9 figures, 7 tables,
and 22 references; 8 Soviet ang 14 non-Soviet, The four most recent
references itg English~language publications reaq as follows: Livesgy
D. L. Canad. Journ. Phys., 35, 9, 1957; Rhodes, Stephens W. E. Phys. Rev.,
110, 1415, 1958; Elliot, Flowers B. H. Proec, Roy. Soc., A, 242, 57, 1957;
Svantesson N, L. Nucl. Phys., 3, 273, 1957, .

ASSOCIATION; Fizicheskiy institut im. p. N, Lebedeva AN sssgr (Physics
Institute imeni P, N, Lebedey AS UsSR)
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8/707/62/005/000/011/014

D290/D308
AUTHORS 5 Gorbunov, A.N., Kaipov, D.K. and Kuvatov, K.G.
TITLE: Photodisintegration of neon nuclei
Sf)URCE: . Akademiya nauk Kazakhskoy SSR. Institut yadernoy
. ' fiziki. Trudy, v. 5. Alma-Ata, 1962. Fizika chastits
vysolikh energiy. Struktura yadra, 135-146
TIXT: - The authors studied the photodisintegration of neon \/
-~

nuclei for photon energies up to 70 Mev; they used a cloud-~chamber
that contained neon mnd that was placed in a magnetic ficld of
10,510 gauss. They measured the relation between” the effective
cross-section of the (¥P) reaction and the photon energy EE; the
maximum cross-section (11.48 % 0.81 mbarn) occurs for-l-lg = 18-20 Mev,
which indicates that the LI9F nucleus is formed in an ex ited state.
The yields and cross-sections of various types of reaction were mea-
sured; the integral absorption cross-section is- 0.588 % 0,0085 barn-:
_ Mev, The value of 07, (0 = _,).ng dE) is 17.58 % 0,25 mbarn; this

- Ca:rd 1/2 . . e e e e e mnem e
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- S/707 62/005/000/011/014
Photodisintegration of meon nuclei D290/D308 :
agrees well with the value calculated for electric dipole absorption
using the independent rarticle model of the nucleus, '1he root-mean-
Square radius of charge distribution Re for the nedén nucleus AR. =
2.329 x 1013 cn) and the nuclear unit radius r, (r. . 1.15% x 10-13
- en) were calculated from o « The polarizabilj y of nuclear matter
CO_s.-was calculated (0‘_2 = 8.619 mbarn/Mev); this value agrees well
with the theoretical value found uaing the collective mddel of the ¢/
nueleus.  The proton angular distributions were measured for the
(¥Yp), (Ypn), and (Y pee) reactions; the results confirm the direct
dipole absorption of ¥ -quanta by separate nucleons. The proton
angular distribution for the (Y pn) reaction is isotropic for
By < 5 Mev, but strongly favors the forward direction for Eél> 5 Mev;

this may indicate that quasi-deuteronic absorption occurs at high
energies. The most important English-language reference reads as
follows: Levinger, J.s., Bethe, H.A,, Phys. Rev., 78, 115, 1950,
There are 8 figures and 3 tables, -
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110013-3"
APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516110013-3

L

.SUSARRY, M.P,; GORBUNOV, A,N,
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T | - §/056/62/043/001/007/056
. B125/B102 . -
AUTHORS: Gorbunov, A. N.,_Osipova, V. A. :
TITLE: Photodisintegration. of oxygen. 1

PERIODICAL: 2Zhurnal eksperimental 'noy i teoretiﬁheskoy fiziki, .ve. 43,

no. 1(7), 1962, 40-50

pIxT: The cross sections and angular distributions for the (y,p) and

(y,n) reactions on_oxygen were determined from 732 proton tracks and "
1,256 tracks of 015 recoil nuclei, regpectively. The tracks were recorded
with & Vilson chamber in a magnetic field of ~10.5 kee. The cross gection
for the (y,pg reaction increases from zero at hv = 12 Mev to the first
peak (~ 8 mb) at hv~17 Hev, followed by two peaks of ~7 mb at hv ~21 Mev |
and ~ 23 Mev. The coross gection then decreases according to an
approximately exponeniial law to zero at hy~ 75 Mev. The (y,n) cross
gection which follows .a similar course has its main peak of ~ 9 mb at

hv~ 22 Mev, and a second peak 0f- 6 mb at hv~25 Mev. In the direct
photoeffect model with purely electiric dipole absorption the nucleon -
angular distridbution is approximated by the expression £(0) = A + Bsin0.

card 1/2 : ;
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AUTHORS Gorbunov, As Ne» pubrovina, Ve Aey Osipova, Ve Asy Silayeva,
V. Sey Cherenkov, P. A, _

TITLE: Tnvestigation of the photoeffect on light nuclel

PERIODICAL! Zhurnal eksperimental‘noy 4 teoreticheskoy fiz2iki, v. 42, . ;
no. 3, 1962, 747 - 151 »

TEAT: A cldud chamber with a2 field of 10.'5'103 oe was ‘used to measure
the yields from photonuclear reactions with nitrogen, oxygen and neon

and the cross sections ¢, = 6(E)dE, O_4 = Ié(E)E-1dE’ and O_p = )

o(E)E_sz, where o(B) 1s the total photon absorption cross gection. The ™' .
maximum pbremsstrahlung used was Emax = 170 Mev. Besides the photonuclear .
reactions given in Teble 1, some 3 = 6 pronged stars were observed but not.. .
jdentified. The following results were obtained from 5300 (n), 8500 (0)
and 8500- frames (Ne) taken in these experiments: The rgtios of _the yieldé
of the (X“,pn) and (5‘, p) reactions on the "w-nuclei" 0'° and Ne20 are al-i
most equal and amount to~20%, For a free a-particle this value equala,\/’i"_
o

card 1/3 . . [ S
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5/056/62/042/003/017/049 |
Investigation of the ... B102/B138 ;

17%. For NM this ratio is many times higher, being 1.90:«_0;07. Thig in—§

dicates that (y, pn) is the main reaction for NM, though its threshold :ln
higher than that of (X’ p) and (f, n). This faot is attributed to the |

low thresholds of emission of the valent nucleons from N13 and 013. The i
yield of (p, pn 3a) reaction on N exceeds those for O and Ne by a factor -
of 3.5. It is attributed to the decay of a highly excited €'2 nucleus

due to a (yy pn) reaction. The yield of three-pronged Ne stars is also
high due mainly to Q~,poc) reactions, Apparently the Nzo({r, pt)N1D reaction -

is the result of an X-emission of excited F19 produced in a (y, p) reacﬂog’n. :
The (‘;;-,o() reactions were small for all nuclei. The cross sections have
been measured separately for all reaction types. When these separate

values are summed up, the following is obtained for N14, 016 and Ne res~
pectively: 2o s 347, 438, 600 lev.mbs Zé_1x 12.5, 12.8, 18.0 mb;

26.2‘ 0.46, 0.43, 0.60 mb/Mev. The theoretical values obtained with .
6o 60(Nz2/A), Nev.mb o4 = 0.36:14/3 mby and ¢ _, = 2.25A5/3/ub/Mev are, /
Card 2/4 A
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: 8/056/62/042/003/017/049 A
Investigation of the ... ‘ B102/B138 -
except for 6_1, lower., The experimental values can be explained by the wum' L
summation rule. The integral cross sections agree with calculations for 1
clectrical dipole absorption when exchange forces are taken into account.
The small difference hetween the (yy p) and (4, n) reactions and the very
small one between the (ry«) reactions of the huclei agree with the con- g
ception of the charge independence of nuclear forces. A. C. Gerasimov, iy
4. I. Orlova. N. Pluzhnikova, V. A. Sakovich, Yu. A. Fomin, and V. Ye. o
Yakushkin are thanked for assistance. There are 3 figures, 5 tables, and:’
36 references: 11 Soviet and 25 non-Soviet. The four most recent refer-! .
ences to English-language publications read as follows: D. Balfour, D. Gy
lenzies. Proc. Phys. Soc. 75, 543, 1960; J. S. Levinger., Nuolear Photo- | ¢
disintegration, Oxford, University press, 1960. G. Brown, M, Bolsterli. D
Phys. Rev. Lett 3, 472, 1959; K. Okamoto. Phys. Rev. 116, 428. 1959, ' -

SUBMITTED: October 28, 1961
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SUSAREY, M.P.; GORBUNOV, A.N, -

Iiquid - vapor equilibrium in the pystem benzyl alcohol - tolueme - water.
Zhur,prikl ghim, 36 1n0.2:459-461 F 63, (MIRA 16:3),
(Benzyl alcohol) -(Toluene) . ., (Phase rule and equilibrium)
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GORBUNOV, A.N.; SUSAREV, M.P.
Yo v i N

Liquid - vepor equilibrium in the system benzoic acid -
methanol - water, Zhur, prikl. khim, 36 no,9:2021-2024

D '63,

(MIRA 17:1)
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SUSAREV, M.P.; GORBUNOV, A.N.

Differential equations for families of solubility isotherms of
the s0lid phases of the ternary system at equilibrium with an
jdeal melt. 2Zhur, prikl, khim. 37 no.2:304-310 F '64.

(MIRA 17:9)
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SUSAREV, M.P.; GORBUNOV, A.N. (Leningrad)

Calculation of liquid - vapor isothermal equilibrium in
ternary systems of which two components form a system with
emall deviations from the laws of ideal solutions, Zhur, fiz,
khim, 38 no,3:583-588 Mr '64, (MIRA 17:7)

1. leningradskly gosudarstvennyy universitet imeni A,A. Zhdanova,
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ACCESSION NR: AP4031185 $/0056/64/046/004/1492/1494

AUTEOR: Taran, G. G.; Gorbunov, A. N.

et et e 4

TITLE: Investigation of reaction (Gamma, p) on carbon
. R .
SOURCE: 2Zh. eksper. i tgor. fiz., v. 46, no. 4, 1964, 1492-1494

TOPIC TAGS: photodisintegration, carbon photodisintegration, dipole
level, integral cross section, sum rule, exchange force

& ABSTRACT: In order to observe the theoretically predicted intense
. dipole level of carbon above 30 MeV, an investigation was made of the
photodisintegration of carbon at energies above 30 MeV. This was
done by investigating the (y, p) reaction on carbon with a cloud
chamber in a magnetic field, placed in a bremsstrahlung beam with
maximum energy 170 MeV. A total of 5207 reactions in carbon was
found in 18,000 pictures. The plot of the cross section of (y. p)
reaction calculated from these data indicates that the maxima observed

Card 1/3
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ACCESSION NR: AP4031185

in the cross secfgion are connected with the excitation of two differ-
ent levels of C 7« The position of these levels and their total in-
tegral cross section are in good agreement with the position of the
expected intense dipole level and with its integral- cross section,
which amounts toi15--20% of the dipole sum. .The total integral cross
section of the (y,; p) reaction from threshold to 170 MeV is 122 * 5
MeV-mb, and the integral cross section up to' 37 MeV is 102 MeV-mb,

or 85% of the total integral cross section. The total integral cross
section of the reactions (y, p)- (y, n), and (y, pn) from threshold
to 37 MeV accounts for almost the entire cross section given by the
sum rule without allowance for the exchange forces. Oxig. art. has:
1 figure and 1 table. '

ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk
SSSR ( Physics Institute, Academy of Sciences SSSR)

. SUBMITTED: 300ct63 DATE ACQ: 07May64 ENCL: Ol
SUB CODE: NP b NR REF SOV: 001 OTHER: 005
Card 2/3 ‘ )
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gNCLOSURE s O1

© ACCESSION NRi AP2+051185 :
Yields of different reactions on carbon

Yucno [Duxen no Huono Duxo;l [ {]
R HAGAI0- N . .
Tuit poariun 2}:;‘,‘:"‘?" .ﬁ'.é;ﬁ"ﬁn- TR peanuny gl.:\lnl?l u::'olal:.un-
1 2 &8 | xoxy, %3 _ M’c‘n'- ,;%’gy.-;.
T, P) 207| 42 v, 32), 137 ‘
T'.‘ n))’ 1240; 3; é" (2“ ) 25
' (rnHon2HeY | 42 08 . ’
{1.a )[(’"(7 Hc’)Be’] 83| 1,5 :w[eanu 4 ny‘Zenue] S 301° 5.2
Y an) 921 4,8 B TOM WNCNO
.3pe3nut 3 -yweswe | 5421 40 {1. 3pn 32 0,6
8 B TOM WNCHE R ¢ 2p2ag 09 . 1:8
T, pa) 2291 4,5 . Y. 2apt) 144 2,7
T.(Tpazn)) . g? 1 BDeagLt g JIYNOBLIEG 28 0,5
P sBeanus '
. N 5 0.6 ean nyqenueﬁ H 0,4 .

2 - number of observed events,
yleld, 4 - three-prong stars,
- five-prohg stars, 7 - six-

- 1nclud1ng

1 - type of reaction,
3 - percentage of total

5 - four- prong stars, 6
prong stars,
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/

VARFOLOMEYEV, A.T.;y CORBUNOV, A.N.

Photodiuin’t:;ration of BEN' Zhhr. eksp, 1 teor, fiz. 47
no.1:30-39 J1 '64. (MIRA 17:9)

1. Figicheskiy institut imeni Lebedeve AN SSSR.
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CoRBiwNIV ,H.AL

USSR / Human and Animal Physiology: Physiology of Work T
and Sport,

Abs Jour: Ref Zhur-Biol,, No 22, 1958, 102346,

_Author ,: Khanina, K, P,; .Qorbunov, A, N,; Kutsenko, Ya. G.
Inst : Kiev Institute of Physical"Culture,
Title ¢ The Dynamics of the Changes of Body Composition

of Heavy Athletes During the Period of Preparation
for Competitions,

Orig Pub: gr. Kiyevsk, in-ta fiz, kul'tury, 1957, vyp. 2,
9-G93.

Abstract: No abstract,

Card 1/1

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516110013-3"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516110013-3

GORBUNOV, A.P.

Some results of reconnaisance work on the study of permafrost

in the Arahel'su mountain pasture in immer Tien Shan. Trudy

Otd,geog.1 Tian.fiz.-goog.sta.AN Kir,SSR no,1:109-116 '58.
(MIRA 12:2)

<)

(Arabel'su Valley--Frozen ground)

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516110013-3"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516110013-3

+ it B . - B, - PPN
5o Lhe Glolors of Flgyeico 60,00 Lt

19k, and 1%th Centari. s
o Yo Iy oy
22 Gut /i'a . ( Yiuy

W eem v
el gl VooR

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516110013-3"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516110013-3

GORBUNOV, A.P., kand.geograficheskikh nauk (Alma-Ata)

ryerge vt

hill. Prirods 49 no.7:111 J1 '60.
Hollow e 1317)

(Tien Shan—Physical geography)

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516110013-3"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516110013-3

GORBUNOV, A.P,

Somepermafrost phenomena in the syrts of the inner Tien Shan.
Mat. gliats. 1ssl. no.2:177-89 '60. (MIRA 14:11)
(Tien Shan--Frozen ground)

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516110013-3"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516110013-3

GORBUNOV, AP, '

Moor-meadow cfyogenic complex in the Tuyuk-Chakyr-Korum Valley,
Rab, Tian'~Shan', vysokogor, fiz.-geog. a8ta, no,6:177-84 '64,

(MIRA 17:12)

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516110013-3"



