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level of the blood was very marked and was in direct relation to the severity of P
- rata and mice the drop in the concentration of : N
{ serotonin was less marked; and did not depend on the extent of radiation injury. N
' The first group of animals developed a sharply defined hemorrhagic syndrome during :
; the course of radiation sickness while the second group (rata and mice) did L
The chief rcason for the drop in the serotonin level
of the blood during radiation sickness is the
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NESTERENKO, A.I.; CHERNOV, G.A.; MUKEAMEDZYANOVA, G.S.; RYNEYSKAYA, V.A.
Activity of ceruloplasmin in leukemic children, Probl. gemt, i
perel., krovi no,6:27-30 '65, (MIRA 18:11)

1, TSentral'’nyy ordena Lenina institut gematologii i perelivaniys
krovi (dir, - dotsent A,Ye.Kiselev) Ministerstva zdravookhraneniya
SSSR 1 Institut pediatrii (dir. - dotsent M.Ya.Studenikin) AMN
S5S5SR, Moskva,
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CHERNOV, G. G. and KOMAROV, N. S.

e

Vzaimozameniaemost' v sel!skokhoziaistvennom mashinostroenii. iHoskva,
Mashgiz, 1949. 166 p. illus,

DIC: TJ1LB0.X6

Interchangeability in agricultural machine building.

S0: Manufacturing and Mechanical Engineering in the Soviet Union, Library
of Congress, 1953.

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308530006-6"




"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308530006-6

CHERNOV, G.G.

. "Investigation of the Selection of Fit During Repair of Agriculture Michine Sliding
Friction Bearings, Operating Under Conditions of Semi-liguid Friction." Theses for
degree of Cand. Technical Sci. Sub 2/ Nov 50, Moscow Inst for the Meéhanization
and Electrification of Agriculture imeni V.M.Molotov,

Summary 71, 4 Sep 52, Dissertations Presented for Degrees in Science and ineer
in Moscow in 1950. From Vechernyaya Meskva. Jan-Ded 1950,
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CHERNQOV,G.G.
Lock washer designed by I.F.Egorov. Sel'khozmashina no.6:
29-30 Je 'ss, (MIBA 8:8)

-

1. Vsesoyuznyy Bauchno-issledovatsl'skiy institut sel!sko-
khozyaystvennogo mashinostroyeniya.
(Vashere (Mechanics))
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CHERNOV, G.G., kandidat tekhnicheskikh nauk,

Surface fin of cold-drawn shafts and axles in contact with
roller bushings of bearings in farm machinery. Sel'khozmashina
n0,3:29-31 Mr 's57, (MLBA 10:5)
(Bearings (Machinery))
(Surfaces (Tachnology))
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Use of cold-drawn steel journals with sintered iron bushings.
Sel'khosmashina no,%#:29-30 Ap '57, (MIBA 10:4)

1. Vsesoyurnyy nauchno-issledovatel'skiy institut sel'sko-
khosyaystvennogo mashinostroyeniya.
(Bearings (Machinery))
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CHERNOV, G. &

AUTHOR: Chernov, G.G., Engineer 28-58-1-20/24

TITLE: Tolerances and Fits of Key Connections (0 dopuskakh i po-
sadkakh shponochnykh soyedineniy)

PERIODICAL:  Standartizatsiya, 1958, # 1, pp 50-51 (USSR)

ABSTRACT: The article presents a eritioal consideration of the
"GOST 7227-54"-standard for fits and tolerances of pris-
matic and segment key connections. The large variety of
standard tolerances creates difficulties in the production
of keys, and keys produced with different tolerances have
to be marked. Rules for measuring the key-seat dimensions
on shafts are also criticized.

The author suggests a reduced system of tolerances, in
which different degrees of connection tightness would be
achieved by a different location of the tolerence fields
for keyseats as well as change in the size of these toler-
ance fields. In this way, one of the 6 connection classes
of the "GOST 7227-54" could be cancelled.

There is 1 figure and 2 tables.

AVAILABLE: Library of Congress
Card 1/1
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VOLEOV, Yu.I., inzh,; GAFANOVICH, 4.A., kand, tekhn.nauk; GL.ADKOV, N.G,.,
kand,sel'skokhoz.nauk; GORKUSHA, 4,Ye., agr,; ZHITNEV, H.P., inzh,;
ZANIN, A.V,, kand.tekhn.nauk; ZAUSHITSYN, V.Ye., kand,tekhn.nauk;
ZVOLINSKI1Y, N,P.; ZEL'TSERMAN, I.M., kend.tekhn.nauk; KAIPOV, 4.N,,
kand. tekhn.nauk; KASPAROVA, S.A., kand.sel!skokhoz,nauk; KOLOTUSHKINA,
A.P,, kand.ekon,nauk; KRUGLYAKOV, A,M., ingzh,; KURNIKOV, I.I,, inzh,.;
LAVRENT'YEV, L,N., inzh,; LEBEDEV, B.M., kand.tekhn.neuwk; LEVITIN,
Yu.l., inzh.; MAKHLIN, Ye.A., inzh,; NIKOLAYEV, G.S., inzh.;
POLESHCHENKO, P.V., kand,tekhn.nauk; POLUNOCHEV, I.M., asgr.; PYYANKOY,
1.P,, kand.sel'skokhoz.nauk; RABINOVICH, I.P,, kand, tekhn,nauk;
SOKOLOV, A.F., kend.sel'skokhoz.nauk; SPISHKOVSKIY, A.A., inzh,;
TURBIN, B.G., kand,tekhn.nauk; CHABAN, I1.V,, inzh,; CHAPKRVICH, A.A.,
kand.tekhn.nauk;__GHEBHQL_G.__G“_kand.tekhn.nauk; SHMELEV, B.M,, kand,
tekhn.nauk; ERASNICHENKO, A.V., inzh,, red,; KLETSKIN, M.I., inzh,,
red,; MOLYUKOV, G.A., inzh., red,; HELAGOSKLONOYA, N.Yu., insh., red.;
UVAROVA, A.F., tekhn,red.

[Reference book for the designer of agricultural machinery in tvo
volumes] Spravochnik konstruktors sel!skokhoziaistvennykh mashin
v dvukh tomakh, Moskva, Gos.nsuchno-tekhn,izd-vo mashinostroit.
lit-ry, Vol.,l. 1960. 655 p. (MIRA 13:11)
(#gricultural machinery--Deaign and construction)
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GHERNOV, 6.0,
T T

Key Jjoin¥s in agricultural machinery, Trakt.i sel'khozmash,
30 no.10:28-29 0 '60, . (MIBA 13:9)
(Couplings) (Agricultural machinery)
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CHERNOV, G.G.

Using tolerances concerning.the system of holes in agri~ultural
machinery, Trakt, i sel'khozmash, 31 no. 5:35-36 My 161,

(MIRA 14:5)

1, Vsesoyuznyy nauchno-issledovatel!skiy institut sel'sko-
khozyay8tvennogo mashinostroyeniya, _
(Tolerance (Enginesring)) (Agricultural machinery)
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POLESHCHENKO, P.V.; CHERNOV, G.G.; IVANOV, A.I., kand. tekhn, nauk,
retsenzent; ZHURAVLEVA, M.N., red. izd-va; UVAROVA, A.F.,,
tekhn, red. - . ...

- [Tolerances and dimensional chains in agricultural machines]
Dopuski i razmernye tsepi v sel!skokhoziaistvennykh mashinakh;
spravochnoe posoble. Moskva, Mashglz, 1963. 25/ p.

(MIRA 16:6)
(Agricultural machinery--Desing and construction)
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GHERNOV, G.G.; MUGERMAN, L.I.

Installing electric protection simultaneously with construction
of the line, Stroi. trupoprov. 8 1no.l1l16=17 Ja '63, (MIRA 16:5)

1, Nachaltnik proizvodstvenno-tekhnicheskogo otdeleni‘ya stroitel'nogo
uchastka No.l, tresta po stroiteltstvu gazoprovodovr
Glavnefteprovodstroya Ministerstva stroitel'stva predpriyatiy neftyanoy
promyshlennostl SSSR, Podol'sk.

(Rlectrolytic corrosion) (Gas, Natural—Pipelines)
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CHERNOV, Georgiy Gavrilovich; BLOKHIN, N.N., red.; ANDREYEVA, L.S.,
tekhn, red.

[Safety measures in the operation of agricultural machinery]
Tekhnika bezopasnosti pri rabote na sel!skokhoziaistvennykh
mashinakh, Izd.2., ispr. i dop, Moskva, Izd-vo VIsSPS
Profizdat, 1961, 159 po (MIRA 15:4)
(Agricultural machinery---Safety measures)
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N |
KRIVOSHEYEV, V,N., ingh,; POLSTYANOY, V.A., inzh.; CHERNOV, G.I., inzh,
LAZNEVOY, V.8., inzh, ~

Adopting machines for calcining limestone in the sintering process,
Stal' 21 no. 4:293-296 Ap ‘61, (MIRA 14:4)

1, Makeyevekly metallurgicheskiy zavod.
(Ore dressing) (Limestone)
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8/133/62/000/007/006/014
AOShH/A127 :
AUTHORS: Smirnov, Yu.D.; Chernbv, G.I, .
TITLE: At the Chelyabinskiy nauchno-issledovatel'skiy institut metallurgii

(Chelyabinsk Scientific Research Institute of Metallurgy)
PERIODICAL: Stal', no. 7, 1962, 620

TEXT: In cooperation with the Magnitogorskiy metallurgicheskiy kombinat
(Magnitogorsk Metallurgical Combine) a technology for semi-killed steel has been
developed, in which reduction 1s effected only by silicon added in the furnace
or the ladle. High-quality 7-ton ingots of U7 . 3n~> (St.3ps) steél can be pro-
duced by this technology. As to cnemical composition, the new grade is similar
to killed steel; the surface of rolled sections is satisfactory and requires /
less finishing than the {7 .3¢n (St.3sp) killed steel. The yield of service -
akle product for rolled sections increased by 9%, the production costs were cut
by 2.55 rubles/ton. In rolled sections with diameters under 30 mm the strength
and ductility are in accordance with ©"OCT 380-60 (G0ST 380-60) for killed
steel, at sub-zero temperatures and after mechanical aging, however, the notch
toughness values are not equal to those of killed steel. Trerefore, the new

Card 1/2
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8/133/62/000/007/006/014
At the Chelyabinskiy .... AOS4/A127

steel grade can replace the St.3sp grade only for rolled sections up to 30 mm,
not requiring high notch toughness at -209C, and after aging. The possibility of
replacing C7 .3 un (St.3kp) steel by semi-killed steel in the production of the
Chusovskiy metallurgicheskiy zavod (Chusovgy Metallurgical Plant) was also in-
vestigated. When castings were made in bottle-shaped ingot molds, the yield of
serviceable rolled sections was raised by 2%, due to reduced head crop.

! ~

Card 2/2
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KANFER, D,F,, inzh,; CHERNOV, G,I., inzh,; TOPOL!, N.F., inzh,;
- ALFEROV, K.S., inzh.3 YEVDOKIMOV, N.A., ingh,
Research at the Makeyevka Metallurgical Plant, Stal! 23
n0,21116,130-131,156 F '63. (MIRA 16:2)
(Makeyevka—Metallurgical research)
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CHERNOV, Grigoriy Iosifovichj SMIRNOV, Yurly Dmitriyevichjy SVET,
wreen Y By, 1eds i KUZNETSOVA, 0.Ya,., tekhnered.

[Production of semikilled steel] Proizvodstvo poluspo-
koinoi stali. Cheliabinsk, Cheliabinskoe knizhnoe izd-vo,
1963. 59 p. (MIRA 17:3)
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ROSTEMBERSKIY, A.V.; KANFER, V,D.; SOLDATKIN, A.I., kand.tekhn,nauk;
KUMANI, B.G.; CHERNOV, G.I.; LOZNEVOY, V,.S.; ZAPOROZHETS, N.P.
Increasing tie productivity of sintering plants and improving
the quality of the sinter, Met. 1 gornorud. prom, no. 2:20-22
Mr-Ap '6. (MIRA 1739)
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SEN'KO, G.Ye,; ONOPRIYENKO, V.P,; TSARITSYN, A.N.; MOZAOVOY, V.M.; CHERNOV,
_G.I.3 KONAREVA, N,V, T

Analysis of blast furnace performance with the automatie control of
the blast in the air tuyeres, Stal!' 25 no.71590-593 J1 '65, (MIRA 18:7)

1, Ukrainskiy nauchno-issledovataltakiv inatitut metallsv 1 Makeyevskiy
metallurgicheskiy eavod. ‘ . e
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CHERNOV, G.I.; YEVDOKIMOV, N.A.; MUSERSKIY, Ye.V.; SEREZHKIN, B.I.;
~~7 " NIKOLAYEVA, M.R.

Operation of a blast furnace wi+h automatic control of the

blast distribution through the tuyeres,_ Metallurg 10 no.6: o
8.10 Je '65, (MIRA 18:::
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coRimiYe~dvateng of feeding gas to burners. Bezop., truda v prom, 2 no.llt
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CHERNOV, G.K.
e
Technical decisions concerning tha conversion of the Novo-
cherkaak Electric Locomotive Plant to gas fuel, Gas.prom. 4
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(Novocherkask-~Blectric locomotives)
(Gas as fuel)

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308530006-6"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308530006-6

* KUKOZ, F.I., kandetekbn.nauk; CHERNOV, G.K., imzh,; “KALC: 50V, M.F., 'kand.
tokhn.nauk s o s

Magnstic treatment of aquous aoluticna. Prom, cnery, 210 ro.2:34~
36 165, ' (MIRA 1814)

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308530006-6"




"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308530006-6
Aurecid Y Gk y L

MEL'NICHUK, Petr AlekseyavicW; SHMERLING,
Klara Origor'yevna; L V¥, B.P., redaktor; MEDRISH, D .M.,

tekhnicheskly redaktor. '

[Organization and eguipment of the food trade; a manual for
schoole of Soviet commerce] Organiszatsiia i tekhnika torgovli
prodoyol'stvennymi tovarami; uchebnoe posobdie dlia tekhnikumov
sovetskol torgovli. Moskva, Gos.iszd-vo torg.lit-ry, 1957. 311 p.
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TITLE:

PERIODICAL:

ABSTRACT:
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i

Estulin, I. V.

»_Chernov, G. if., 50V/56-35-1-9/59
Pastukhova, Z. e

On the M099-Decay Scheme (0 skheme raspada M099)

Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958,
Vol 35, Nr 1, pp 71 - 77 (USSR)

In a number of earlier papers the decay scheme of T099

was already investigated at excitation encrgies of 40

and 142 keV (Refs 1-3), 180 and 922 keV (Refs 5-7), and
B-transitions of Mo9 (Refs 1,5,8). In the present paver
the authors deal with the investigation of the angular
correlations of the 742 - 180 keV-y-guanta which are
emitted at the decay of 1099, The decay scheme 1s given

in figure 1( levels: 922, (780), (509), 180, 142, 140 keV).
Figure 2 is a schematic representation of the neasuring
arrangement used. It consists essentially of two
luminescence counters with stilb crystals of 20 mm thick-
ness and & photomultiplier FEU -19; the coincidence had

a resolving power of T = 3.10-8sec. The luminescence crystals
were housed in lead containers of 3 mm thickness. Control

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308530006-6"




"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308530006-6

"On the Mo99-Degay Scheme S0V/56-35-1-9/59

Card 2/3

137

tests were carried out with & Cs source. Before the

window of the lead containers there were lead filters

of 1 mm thickness. Results for the transitions 922-180-0

keV (a, = coefficient of angular correlation, W(8) =

correlfition function): o o
(o]

3/2(0)5/2(Q)9/2  ay= -0,0714 W(e)/W(n/2): T%%b %&%S %§g1

3/2(q 7/22339/2 -0,0716 1,00 0,94 0,90

7/2(D)7/2(D)9/2 -0,0667 1,00 0,94 0,91

5/2(Q 9/2§D)9/2 -0,119 1,00 0,90 0,84

5/2(D)7/2(M1+E2)9/2 =0,17¢ a,£ +0,32

experiment -0,07 + 0,015 1,00 0,91i0,0§g
0,92+ 0,

For 82, i.e.the ratio of the emission intensities E2:X1
it holds that

(1+823a = 0,050+0,09782+ 0,4865; The chemical separation

of Tc99% showed that the P-transition in Mo99 with E =1,23 MeV
leads to an isomeric equilibrium in Tc?9 ana (7#1)% of

the 140 keV intensity is not connected with the isomeric
transition. In conclusion the authors thank I.S.Shapiro
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for discussing results. There are § figures, 1 table, and
17 references, 5 of which are Soviet.

ASSOCIATION: Institut yadernoy fiziki lioskovskogo gosudarstvennogo
universiteta (Institute of Nuclear Physics of Noscow
State University)

SUBMITTED: February 27, 1958
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c111/c222

AUTHORS: .Azimov, Sod.,” Corresponding Member of the AS Uz S3R,
- Chernov, G.M., and Chudakov, V.M.
w’r

TITLE: On the Investigation. of . the Angular Distribution of Shower Particles
in Nuclear Interactions: . /

PERIODICAL: Izvestiya Akademii nauk Uzbekskoy SSR, Seriya fiziko-matemati-
| cheskikh .nauk,.1960, No. 3, DP. 16 - 23

TEXT: The authors join the results of (Ref. 1,2,3). Let cB/ be the velocity
of the :aystem:_of:_\the‘:maaa:,cen'tex_-," cB’Q‘..be’ the velocity of the .particle in
8

this reference system, let. m= -0; . The paper contains a_ theoretical in-

vestigation of the angular distribution of the shower particles for different
mg 1. It is assumed that there exists a reference system with a symmetrical
angular distribution of the shower particles with respect to the angle

oX = % (S_ - aystem), The system of the laboratory is called 1 - system. l/@

card 1/2
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On the Investigation of the Angular Distribution 5/166/60/000/03/03 /011
of Shower Particles in Nuclear Interactions c111/c222

It is stated that the deviation of the number m from the value 1 for not too
large energies leads to an appearant asymmetry of the angular distribution

with respect to the angle 12': in an arbitrary reference system. At the other

hand, here the anisotropy of the angular distribution in the S-system and the
mean value M can be 2stimated if the weak dependence of the characteristics
of .the angular.distribution of m in the domain of.small angles @ in the

L - system is used. Different methods for the estimation of ™ havs to lead
to the same resutts and simultaneously show whether T>1 or @m<1 . In the
contrary case it can be concluded that there does not exist a reference

system with an angular distribution symmetrical with respect to g - There

are 5 figures and 7 references: 6 Soviet and 1 American.
ASSOCIATION: Fiziko-Tekhnicheskiy institut AN Uz SSR (PhysicalnTechnical

Institute AS Uz SSR)
SUBMITTED: February 2, 1960

/B
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5/048/60/024/009/009/015
B013/B063
24 6920
AUTHORS: Surkov, Yu. A., Chernov, G. M., Lavrukhina, A, K.s
Khromchenko, 2, Vewhe-aasass
TITLE: Investigation of Neutron-deficient Osmium Isotopes”

PERIODICALs Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960,
Vol. 24, Koe 95 PPe 1119-1123

TEXT: The present paper gives the results of an investigation of neutron-
deficient osmium isotopes on the synchrocyclotron of OIYal (Joint Institute
Research). The osmium isotopes were produced by bombarding

~0,2 g of gold with 660-Mev protone for 1-—2 hours. The purity of the
separated elements was radiochemically checked. A 100-channel sointillation
gamma spectrometer and B~ &snd y-counters were used to analyze the beta and
gamma emission of the nuclear reaction products. Fig. 1 shows the gamma
spectrum of the osmium isotopes obtained. The authors identified

08182, 09183, 05183*, and 05185 which had a half-life of at least 10 hours.
In addition, the spectrum showed an intense line, E&"‘ 230 kev, which had

- o ala
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Isotopes BO13/B065

a half-life of ~2.,7 hourse Control experimenta indicated the oxistence of

a new osmium isotope having & half-1life of three hourse This was confirmed

by the study of the daughter osmium (Figs. 3 end 4) and ‘the daughter

rhenium (Fig. 5). This neutron-deficient jsotope is assumed to be 0s16?

and has a half-1life 2.7 hours. BY capture of the orbital electron it 1# X

converted into Re18 . 230-kev gamma quanta are emitted during this ocon-
yersion. Fige 2 shows the descending curve of the activity sum of 08,
which was measured by 8an end-windov counter. It confirms the correctness
of the jdentification of the jgotopes. A8 there aremwor)ly'mmd_ai-a avail-
able on neutron—deficient Ir, 08y and Re isotopes the conclusions dravwa
from the results obtained require further confirmation. The agreement of
these results with experiments recently carried out with protons of

10 ---80 Mev (Ref.. 1) indicates that the above-mentioned jdentification
ig correct. The results further jndicate the existence Of the isotope

/ 3
l& Zhich ;¢ formed by the decay of the two isomers 031 83 ana 08’ B3,

Furthermore; & 23-min gctivity of osmium (Ep= 170 ke¥ was observed
! '

during the experimentse However, the 23.min igotope may well be an isomeT

- ——mmm
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of some unidentified osmium isotope. The authors thank v
a8

fO 11 i be e t 8 *
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CHERNOV, G.M,,, inzh.

- Yew automatic mixer. Stroi.i dor.mashinostr. no.7:17 J1 '59.

(MIBRA 12:11)
(Concrete nixers)
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Yakovlev, Yu.V.

TITLE: Radiocactivation Analysie of Purs Materials and Prnapenia of 13

Development

PERIODICAL:

Mendeleyeva, 1960, Noo 5
TEXTs The radioactivati
pure materials in the semicondue
highly .sensitive;
particles-and the oress-gsaction of
its specificitys there is no neoces

the more recent applicati m of
13-15) which reduces the number
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S?L:‘)L*:V'f, Yu.A. ; Chg_@,qﬁ_‘gg_h!._g

3

Zhurnal Veaesoyuznogo Khimishegkogs Obahchestva ime Dol

v‘?lo f-' v

pp. 570-575

on analysis meshad i1a ueed for the determination of
tor aand repacvor-teilding industries.

It is

tuds of the flux of vombarding
tion of a given element;
tive separation of the
test (Ref.7-1C). In
roscopy is used (Ref.

a of ths analyzed

1

-

oeop

the control
raaxt
atlon

CIA-RDP86-00513R000308530006-6"



"APPROVEQ FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308530006-6

20622

5,/063/50/005/005/011/021
A051/4029

Radioactivation Aralysis of Puze Materials and Prospects of Its Development

samples. By applying gamms syesiroscepy, & continuous check of the accuracy
and purity of the chemieal operations can be :arried out, conitrary to the
usual calculation of the (3-autitity, A study of the spsairum obiained
leads to an-estimation of the qualitative purity of the sgparated sample
according to the energiles of the sharacterissdc gamma~rays. The amount of
admixture present in the sample is deltsrmined from ‘e areas of ths specira
sections corresponding to the activated lisoicpe of *his sdmixiure. The
measurement of the area of the photapazk is done by approximation of the
photopeak contour of the Caussian srrsrT curve. If ths sample under investi-
gation does not emit gamma-rays, or 1f 4ts half-life i3 so slight that it
completely decays by the tima the measurements are made; then the gamma-
sointillation spectrometer introduses new possibilities for coping with this
problem. Reference is made to & number of prhlications dediceted to the
application of gamma-apecizroscopy {Ref, 16-19). The suthors of thia article
conducted & radioactivation aralysis of admixtures in materials used in the
semiconductor-manufacturing industry ard 1list the obtained results. Ad-:

v ¥

13
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Radioactivation Analysis of Pure Materisls and P-cspects of Its Development

mixture detection in silicon #ad carried out using 8 50-channel gaintilla~
tion spectrometer. 4 40 x 40 mn KaJ(T1) rystal served as the emission de-
tector and the ¢ 5Yy-(/FEU-5) photomultipiler was yeed., The datscior was Bsur-
rounded by & lead ghieid. The impuises from the photomultiplier reached the
50-channel amplitude analyzer through the linesT grplifier and discriminator.
The analyzer is based on the principle of sranaformaticn of the pulses in
time, combined with the memory device um an ordinary slecirosiatic cathode~
ray tube. Recording of the gigrals oG the anelyzer ubte renders it possitle
to obtein the spectrun imege cn & linear scale with an unlimited chapgnel
capacity. The resclution of the ggmma—spectrometer mgasured oy 0315 is Y.
The estimated Za corntent was 1+10=>%, arssnic 1.2210" 1%, copper and gallium Jf
2-3°10'7%. Fig.1 shows ihe gamma-specirum of the activated silicon sample.
Further work was scarried cut on the sams gammamspeat:ome%e: ¥ithout chemical
processing of the sampls belng analyzed for desermining admixiures of M¥x,

Zn, Cu, As and Sh in seversl campied of thellium metal. A weighed batch
(about 0.5 g) of the sample and atandarde in the foIm of micrequantities of

Card 3/10
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salts of the elements being determined were placed into quartzite containers
previously processed with hol aqua regin and ther rinsed with wmaler, alcchol
and ether. The containers were wrapped ia aluminum fo%%, rlaced into Zlumi-
num cases and irradiated in & neutrom flux of about 10 neutr. per cm“ - sec
for 24-28 hours. tar a ahemicsl purification from impurities, vrimarily
Na, the standards and sampies wers ceacured in the gamme-spectrometer. In C;;X
analeing thallium on the gamma~spestromebexr a difficulty arisess although
11204 formed in the reactor is a S-emitter with a transition %o the main
level, about 30% of its decay is duve %tc E-capturves. Thus a characterisiic
X-ray emission with an enexgy of about 75 Kev occurs, which rerders the
analysis difficult for smell quantities of admixtures. Fig.2 shows the
spectra of two investigated samplss of thallium. The gecay curve of the
photopeak of As+Sb showed that 1% is mainly due to As10 (T /2= 26 hours).
Table 1 shows the result of the dstermination of Mn; Cu, ZA, St and As ad-
mixtures in the thallium sample. The quantiiative analysis of the adeix-
tures wes carried out by comparing the areas cr the thotopeak heights of the

Card 4/10
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sample being analyzed and the standards relative to one moment of time.
Correction for the geometry was not introduced, since the samples and 8tand-
~=': were measured under similar conditions. The admixiure content (i %)
was estimated after caleulating the absolute mass of the admixture. Table 2
gives the results of the analysis of several samples of graphite, also
carried out on the gamma-spectrometer without chemical separstion. In dis-
cussing the future prospects of develoring the radicactivation method of
analysis the authors point out some of the difficulties in applying it. The
main difficulty is given as being the fact that most substancea when activat-
ed with neutrons become gamma-emitisra themselves. Germanium is given as an
example. Another difficulty lies in the prooessing of the gamma-spectrum
obtained in the speciromstsr due tc the occurring compter electrons which
give a continuous distribution of the pulsee on the spectrum. A third diffi-
culty is the detection of admixtures with a amall yield, giving rhotopesks
which arse weak in their intensity. The authors further state that one of

the main problems which lie shead in this connection is the development of y&
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Radioactivation Analysis of Pure Materisls and Prospects of Its Development

new effective methods of chemical purification of ultra-small quantities
of admixtures from the basic component having gasmma~activity. The chemicsal
purification ir this case rust not take up too much time, since the decay
of the short-living activity lowers the sensitivity of the activailon ana-
lysis. By developing the descTibed methods, gamma-spectroscopy will become
applicable for analyzing materials, which, when activeted, becoze intensive
gamma-emitters themselves. Tt is further recommended to decrease the comp-
ton background by using more. perfected spectroscopic apparatus. The authors
have developed a one-channel double-crystal couniing gamma-spectrometer with
automatic recording of the specira (Ref. 22). I%t is based on the principle
of the simultaneous recording of the gamma-specirum by two different crystals
with subsequent counting of the obtained specirs in a corresponding differ-
) ence scheme. A third aspect is the application of the double-~-crystal spec-
. trometer for significantly increasing the senszitivity of ‘the method without
lessening the effectiveness and resolving power. The authors point out the
necessity of developing an activation method for the analysis of short-lived

Card 6/10
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isotopes. When investigating the admixtures of short-lived radicactivity,

- the activation analysis should be carried out near the reactor for this
reason. The radio-chemical operations should be eliminated. Finelly, the
authors suggest that in order to detect certain elements by the activation
method, it would be most feasible to use fast neutron fluxes. In ihe case
of detecting Al and Mg admixtures, for exemple, the reaction on fast neutrms
should be used: A4127(n,d)Na24 ang M524(n,p)Na24. The reaction on neutrons
in the resonance energy field might also prove useful in this connection.
A significant increase in the monochromatic neutron flux would then be nec- '
essary. The activation analysis method should be developed toward a.cmstant
minimum:loss in its performance and toward increasing its productivity. Auto- Cxi
mation of measurements is suggested, as well as of the result processing,
yielding a complete analytical chart of the sample. This can be faciliiated
by introducing into industry the activation method of analysis of elements
by the computing technique. There are 3 figures, :, 2 tables and 23 re-
ferences: 9 Soviet, 14 English.
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Table 1: Results of snelysis of highly.purified thalliur
Sample No. Admixtures being determinei. in %
Cu Zn 3% Asg
1 2,9010"7  3e1077 . 44-10’5 20 107°
-7 -
2 131070 101077 401077 901076 50076
3 <4107 1801077 101070 201078 qur0 6 ,
4 24107 L0107 L 2201076 404076 A
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Table 235 Results of analysis of highly-purified graphite X
Sample No. Admixtures being determined, ir % |
Br Au i)
1 1,Qe 1074 nore none
2 5'10"4 2,3310'8 none
3 35,4104 1,1.90"7 249970
4 nona none 6, .10™4
5 2,6+10™4 nane 5+10™7
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23.5000 B006
AUTHORS: Azimov, S. A., Teshabayev,X.I., Chernova, L. P.,
Chernov, G. M., Chudakov, V., M.
[
TITLE: Angular Distribution of Shower Particles in Nuolear Inter-

aotions Between Fast Nucleons and Heavy Nuclei of Fhoto-
graphio Emulsions

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fizikl, 1960,
Vol. 39, No. 6(12), pp. 1534-1539

TEXT: The angular distributionsof secondary particles were investigated

in 70 interaction events of singly-charged or neutral cosmic particles

with heavy phoitoemulsion nuclei. These showers were found during the
evaluation of Ilford-G-5 plates, which had been exposed in the siratosphere
in 1955, in the ocourse of the Italian expedition. 55 of them had been
caused by singly-charged, and 15 by neutral particles. Th? energiea of the
primary particles could be determined as amounting to 10 - 1012 evi the
showers consisted of more than eight strongly ionizing particles. Symmetry
investigations of the angular distributions led to the result that symmetry
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88424
Angular Distribution of Shower Particles in s/056 60/039/006/009/063
Nuclear Interaotions Between Fast Nucleons B006/B056
and Heavy Nuclei of Photographic Emulsions
exists with respect to the angle n/2 in a system of reference, in whioch \]L

for half of all particles 0% 5/2 s-system); the conversion of @ meagur-
ed in the laboratory eystem is carried out according to the equation

yctan 8 = tan (9'/2), where 74 is the Lorentz factor. Y, is determined

from (-yc)1 =ctan 91/2 and log (70)2 = -log tan §, 1o = ic = %[(70)1+(7°)2 .
Fig. 1 shows the angular distribution in the s-sysiem for seacondary shower
particles, caused by oharged particles a) for 7o < 3 (31 showers of 55),
and b) for Y, ) 3. Further, the dispersions for the angular distributions
were investigated ‘along with the interrelation between Y, and the number

of .the relativistic tracks n_. (n8 2 5). The mean anisotropy of the

angular distribution of the rarticles in the 0-system may quantitatively
be characterized by:
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Angular Digtribution of Shower Partioles in 8/056/60/039/006/009/063
Nuolear Interactions Between Fast Nuoleons  B0O6/BO56
and Heavy Nuolei of Photographic Emulsions .

.

¥ n . x N

- a2 1/2 :

o .]' E E [log tan °i;) - (log tan O)i]/ E (ni-1)} / , .
Li-1 ju1 1-1 .

. where n, is the number of charged secondary rarticlss in the ith.shower

with < n/2, N is the number of showers, ¢ is between 0.44 and 0.55.

The authors thank G. B. Zhdanov for discussions..Zh. S. Takibayev.is:
mentioned. There are 4 figures, 1 table, and 8 references: 5 Soviet, 2 US,
and 1 Italian

ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk Uzbekskoy SSR
(Institute of Physics and Teohnology of the Academy of
Sciences of the Uzbekskaya SSR). Sredneaziatskiy
gosudarstvennyy universitet ((Soviet) Central Asia State
‘University) : :

. SUBMITTED: June 27, 1960
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s/165/61/ooo/006/ooe/01o
B102/B138
<% 600 (240 %, g
AUTHORS: Azimov, g, A., Corresponding Member 4s Uzbekskaya SSR,
. Nikishin, B. K., Chernova, I. P., Chernov, ¢. M., Chudakov,
V. M. “‘
TITLE: Investigation of the azimuthal angular distridbution of

PERIODICAL: Akademiya nank Dzbekskoy sSR. Izvestiya, Seriya fiziko-
metematicheskikh nauk, no. §, 1961, 65-76

TEXT: This is g continuation of previous studies, covering: investigation

of the influence of energy and momentum conservation law on the azimuthal
characteristicg of Secondary Particles; study of azimuthal effects in the
collision of singly charged cosmic particles with heavy emulsion nuclei
nh+ng>8) and in pN collisions of 9~-Bev primary particles; compsrison L/J//

between theory and experiment. The influence of mormentum conservation was
studied by evaluating éxperimental dats op random stars imitating the
9-Bev pp collisions of statistical theory. The characteristic parameters

of the azimuthal angular distributions were found to be below the values
Card 1/3 /
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31067
S/166/61/000/006/008/010
Investigation of the azimuthal ... B102/B138

expected for isotropic. The effect of energy and momentum conservaticn
decreases with increasing number of shower particles. Data from nuclear
emulsions exposed to 9-Bev protons at the Ob"yedinennyy institut yadernykh
iasledovaniy (Joint Institute of Nuclear Research) were used to study the
azimuthal effects in pN collisions. Most of the "jets" formed in the
emulsion by single charged cosmic particles were pN collisions and displayed
an azimuthal anisotropy of the secondary particles. The angular

distribution was less disturbed by azimuthal effects than was isotropy.

An azimuthal effect was found to be also present in collisions between

singly charged cosmic particles and heavy emulsion nuclei (nh+ng>.8), butv/f/

it was weaker than in "Jets". This is due to ithe number of nucleons in
the target nucleus. The azimuthal anisotropy of secondary particles is in
contradiction with the hydrodynamic theory of "Jet" formation but agrees
with the results of the two-center model. Conservation of angular
nomentum has also to be taken into account. Some conclusions of the two-
center model are discussed. Azimuthal anisotropy indicates the presence
of high angular momentum of the excited centers, which can be assumed to
be rotating spheres. There are 1 figure, 4 tables, and 21 references;

Card 2/3

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308530006-6"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308530006-6

31067
Investy . 6
g8ation of the azimuthal ,,, g{g;sﬁf;éooo/oos/ooa/b1o

13 Soviet ang
8 non-Soviet
publication €%. The reference ¢ :
reads as followss . L. Kraushaa;,tfe ?ngglsh-language
* < Marks, Phys. Rev, g3
¢ ’

326, 1954,

ASSOCIATION: Fiz
iko-
Ian?g zekhnicheskiy institut ay UzS
Stltute of as Uzbekskaya SSR) SR (Physico-technical

SUBMITTED, Amril 7, 1967

A
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ALIMARIN, I.P.; YAKOVLIEV, !nv., SHCHULEPNIKOV, M.N,j VLASOV, D.A.;
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Radioactive determinationof impuriiies in high purity
thallium, Zhur,ezmal.khim, 16 no.2:213-21!> Mr-dp '61,
.. (MIRA 14:5)
1, Vernadsky Ingtitute of Gsochenistry and Analytical Chemistry,
Academy of Sciences U.S.S.R., Moscow, .
(Thallium-—ﬁnalysis)
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B125/B102
AUTHORS: Malysheva, T. V., Moskaleva, L. P., Cherncv, G- M, Fiiatern
L. V.
TITLE: Study of neutron-deficient tantalum 1sotopes

PERIODICAL: Akademiya nauk S8SR. Izvestiya. Seriya [izicheskaya, v. 26,
no. 1, 1962, 125 - 126

PEXT: The authors studied the neutron-deficient tantalum isotopes that

are formed in the spallation of gold by 660-Mev protons. 0.3 to 0.5 m§

of metallic gold were jrradiated for 30 - 60 min by the inner pbeam cf the
synchrocyclotron of the OIYal and, after digsolution 1in aqua regia,

extracted with ether. Tantalum was separated on ar jgsotope carrier in

the radiochemically pure form. Hafnium, the daughter, wase separated from /
tantalum by 5 precipitations. The forming radinactive isotcpes of Y-
tantalum and hafnium were jdentified from their y-spectra by means of &
gcintillation y-spectrometer with a 100-channel pulse analyzer {consisting

of ad3¥-C (FEU-S)-ghotomultiplier with Nal crystal) and from tha ensrgy

of f-radiatiom. Tall> was observed in the spallation products cf gold

card 1/3
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5/048/62/026/001/613 /018
Study of neutron-deficient tantalum... B125/B102

by measuring the activity in the hafnium specimens during three months. 14{

7
The decay curves indicate the existence of a component Hf]‘5 with half
life of 70 days. Three months after hafnium had been separated frem

fantalum 340- and 230-kev y-lines of Bf'17 (half 1ife 10 # thr) mere

observed. Hf”3 with a half life cf 24.5 hr detected in the daughter
emits the 120- and 300-kev y-lines. The tantalunm activity consists of
4 main components with the half liveg Vo2 4 12, and 53 hr. The existence

1 . < . . .
of Ta ¥ in the spallation products of gold is confirmed by the half lives
4 and 12 hr. The papers (Ref, 4) putlished after the present experiments
had been completed confirm the existence and the half life ¢f the isctope

Ta’75 disceovered by the author. There are 4 figures ang 4 referanses.

1 Soviet and 3 non-Soviet. The three references :o English-language
publications read as follows: Ref, }: Strominger D., Hollander J, M,
Seaborg G. T., Revs. Mod. Phys.., 30, 585, (1958); R:f. 2. Minelizh J. ¥,
Harmatz B., Handley T. H., Phys. Rev.; 114. -082 {1959); Re?. 4; Faiar

K. T., Rasmussen J, 0., Phys. Rev., 118, 265 {1960).
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Study of neutron-deficient tantalum,,, g{gg?§$§§026/001/013/018
ASSOCIATION: i
IATION: %nstl“;ut geokhimii i analiticheskoy khimii ip. V 1
er : . 1[0 3
andnznzlfgig:gﬁdgggéi::uk $SSR (Institute of geochemistry
r . 0 -
hoadome Y Sotenco: Ussi};)lmenl V. I. Vernadskiy of the
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!

AUTHORS ¢ Azimov, S. A.y Chernova, L. P., Chernov, G. M., !
~———— RIS et H

Chudakov, V. Mo — : . ;

TITLE: The nature of the interaction between fast nucleons- and 1

heavy nuclei

PERIODICAL: Akademiya nauk Uzbekskoy SSR. Izvestiya. Seriya fiziko-
matematicheskikh nauk, no. 4, 1962, 47 - 51

T$XTs+ The authors gtudied experimentally.the angular distribution /
(S-syatem) of secondary particles in showers produced by charged particles. /
They observed growth properties of the anisotropy d which are qualitatively Y
. inconsistent with theoretical representations gf the interaction between ///
§ a nucleon and the flight-path ntube" of nuclear matter.: if, honever,.the‘
model of peripheral interactions is applied to reafrangement collisions of
' fast nucleons with .heavy nuclei the increase of anisotropy in the S-system
{  can be explained as due to an inoreased number of_nucleus-target nucleons
' participating in the collision, as well as to the formation of a great

number of ionized particles and the appearance of humpe in shower

particles. There is 1 figure. ‘
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5/166/62/000/004/006/016
- B112/B186

ASS0CIATION: Fiziko-tekhnicheskiy institut AN UzSSR (Physico-technical )

Institute AS UzSSR)

SUBMITTED:  April 25, 1961 - .
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ABDUZHAMILOV, Sh,; AZIMOV, S.A.; CHERNOVA, L.P.; GHERNOV, G.M

-3 CHUDAKOV, V.M,
Azimuthal angular distribution of show

by cosmic ray particles in a oh b1 rorticles producted
ot
1 teor. fiz, 45 no,3:407-, g 'ng‘aphic emulsion, %hnr. ;g?{é)

1. Institut yadernoy fiziki AN Usbekskoy SS.
(Photography, Particle track)
(Cosmic rays)
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ACCESSION NR; AP4042364 , : S/0056/64/047/001/0024/0029

AUTHORS: Abduzhamilov, Sh.; Azimov, s. A.; Chernova, I. P.; ;Qs};‘ggi{‘O";,g
. G..M.; Chudakov, v. M. , 23

;TITI.Ex Angular distributions of Becondary particles in PN collie
. sions at 24 Bev enerxgy

SOURCE: 2h. eksper. i teor. fiz., v. 47, no. 1, 1964, 24-29

TOPIC TAGS: pion scattering,’ angular distribution, nucleon scat-
" tering, dispersion analysis, nuclear emulsion !

. 1962). fThe statistical method of dispersion analysis (the F test)
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‘ emission angles in inelastic PN interactions involving pPrimary pro- |
i tons of equal eénergy E and equal numbers“ n of charged secondary ‘
. particles. The experimental values of F for pN interactions at

' random stars obtained /from a Somewhat different model Oof NN inter- ;
actions at 300 BeV, by obtaining the Spectrum of meson cloug veloci~ "
ties in the center of mass system and the Secondary-~particle energy
- Spectrum in the rest system of the meson cloud. an accelerated on-
. 'itrack scanning of plates bombarded with 24-BeV protons in the CERN
. '1acecelerator has shown that for the stars observed in the emulsion
f : the most values of F exceed unity, meaning that the emission angles .
: of the Secondary particles are not independent at least for some ’ i
. ! \ '

Mt R T . R
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ACCESSION NR: AP4042364

‘values of p. The.nonuniformity of the angular distributions isg
‘similar to the asxmmetric C.M.S. particle emission observed in NN i
. Collisions at ~ygll eV. The peripheral interactions at E~24 Bev f
‘remains dominant up to a multiplicity n = g, "The authors are *
.grateful to w. o, Lock for collaborating in the acquisition of the '
;photographic plates exposed in the CERN accelerator," Orig. art,

has: 2 figures and 19 formulas. & .

, ASSOCIATION: Institut Yadernoy fiziki Akademii nauk Uzbekskoy SSR

(Institute of Nuclear physicg, Academy of Sciences, Uzbek SSR) .é

LI !

'SUBMITTED: 23Jangq ENCL: 00
'SUB CODE: np ' NR REF S0V: 003 o OTHER: 001 -
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BDUZHAMILOV, 3h.; BELEN'KIY, V.M CHERNOVA, L.P.LCHERNOV, G.M
Angular distribution of shower Y

Bev. prot~ns with nusle
Isv, AN Us. 83gR, Ser, Pi2voma

particles 4n colllsions of 24

nuolel of a Photcemulsion,
fiZ|'—mat. n&IJk 9 n0.1898~104 '65.

1. Institut yadernoy fizik! AN UaSSR, (IR 1816)
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AUTHOR: Abduzhamilov, Sh, ; Azimov, S A.; Chernova, L, P.; Chernov, G. M. ; 1
ooy, 9. Azimoy, S, A, ; ernova, L. P .\
Chudakov, V., M,

ORG: Institute of Nuclear Physics, Academy of Sciences, Uzbek SSR (Institut SO !
yadernoy fiziki akademii nauk uzbekskoy SSR) ﬂ

6
TITLE: Coherent interaction of high-energy protons Lith complex nuclei - !

SOURCE: Yadernaya fizika, v, 3, no. 4, 1966, 657-662

TOPIC TAGS: proton, high energy protin, photoemulsion, nucleon, particle
interaction, proton interaction, inelastic interaction
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ACC NRi AP6023083
4

photoemulsions. These differences are easily explained by the inclusion of
coherent interactions. The method of research is also explained in detail,
Experimental data are presented and discusscd. The results are discussed of
processing the showers formed in photoemulsions by protons with 24 gev and
satisfying the necessary criteria of selection of pn collisions. Measurements have
been made previously by the authors, the number of particles being n =>4, The
differences found indicate the possible existence of coherent interactions of protons
with complex nuclei among the showers with three and four secondary charged
particles at 10 and 24 gev. The authors also used measurements made at the
Laboratory of High Energies of the Joint Nuclear.' Research Institute (O1¥al) during
investigation of inelastic pn interactions of protons with an energy of 10 gev with |
free and quasi-free nucleons of the photoemulsion. The authors are grateful to
V. I. Veksler for permission to use the experimental data obtained at the LVE

OlYal, and to M. L_Podgoretskiy for discussions of the work. Orig. art. has:

2 figures, 15 formulas, and 1 table. [GC]

SUB CODE: 20/ SUBM DATE: 12Mar65/ ORIG REF: 002/ OTH REF: 001/ —
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“| ACC NR:  AP6028010 - SOURCE CODE: UR/0007/66/000/006 /0891 /0854
AUTHOR: Vinogradov, A, P, 3 Surkov, Yu. A'.‘; Chernov, G, M. 3 Kirnozov, F. F. H £ oZ
Nazarkina, G. B, : &

ORG: Institute of Geochemistry and Analytical Chemistry im. Vv, I. Vernadsidy, .
AN SSSR, Moscow (Institut.geokhimii i analiticheskoy khimiiq/AN SSSR)

TITLE: Measurement of vgnma,-radiation of the lunar surfac; by the Luna<10 spaceship
[Paper presented at the eventh 8 eld in Vienna in May 1966 ) _.
SOWRCE: Geokhimiya, no. 8, 1964, 891-899 ' |

TOPIC TAGS: radiation measurement, gamma radiation,
scintillation spectrometer

moon, lunar probe,

ABSTRACT: A'I_‘he Spaceship Luna. 10\, Placed into a selenocentrip orb"%/on 3 April

'1966, was equipped with & 32-channel scintil Jiation spectrometer Yo investi-
gate the intensity .and spectral composition o Y-radiation emitted from the
lunar surface. The absence of an atmospheré suiticie; ntI)) dense to absorb

- Y-rays makes it possible for a spaceship in lunar orbit to register Y-radiation,’
‘However, the counting rate measured from an orb

a8 a result of a decrease Ain the solid angle subtended by the vigible surface . T
| Card 1/15
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of the M'odh,—ivli{ch. was 0,97 at periselene and 0. 467 at e in th
initial orbit. 2 . at aposelene- in the
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Instrumentation | i
""*fhﬁ.r i |

The measurements were made with a gcintillation spectrometer

consisting of a 3 x 4-cm NaI(T1) eylindrical crystal y-ray detector with an | —
FEU-16 phot_omultiplie_r and a pulse-height analyzer, To eliminate the back- ;
i Card” 2/15 ‘ —
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-ground from charged particles, the NaI(T1) crystal was enclosed in a container
of a thin plastic scintillator. The pulses generated by charged particles were
registered by the NaIl(Tl) crystal and the plastic scintillator and were then
separated from the pulses generated by Y-rays which went practically
unregistered by the plastic scintillator, ‘

ll
!
i

The scintillation spectrometer recorded Y-ray spectra in the energy | l
ranges between 0, 33,1 and 0,151, 5 Mev, The switching of energy ranges .
was performed by ground command, The detector and the analyzer of the ;

. spectrometer weare lodated ina hermetically sealed compartment under a sghell '
1g/em? thick, ’ ' '

E xperimental Results

. Six Y-ray spectra in the energy range 0. 3—3.1 Mev were obtained during
the first month of operation of Luna 10. In addition, the integrated intensity o
ofl Y-radiation in the same energy range was obtained at approximately ) ;
}ﬁipoints. . The measurements were conducted over relatively wide surface
fareas covering the continents and the seas on both the light and the dark :
" sides of the Moon,. The height and the approximate selenographic coordinates. '

_VCord 3/15
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~of the regions above which. the spectra were measured are given in Table 1, ¥

Table 1. The Height Above the Lunar Surface and the Selenocentric

Coordinates of the Regions Above Which Measurements Were Mage
No. of [Date and time ﬁggrgge Selenographic Selenographic
spec- Jof measurement aboge latitude (Deg) . longitude (Deg) ‘
| trum ) surface] Start End Start | End "} -
1l SAr 19 h 26 m| 350 +70 +62 185 228 ol
2 SAr 20 h 11 m| -600 -22 . -ko | 272 279 i
| 3 |8ar Lnusml 700 | g -63 253 - 213
. . - * " ° : ’ é
\ b Sfr 1h 37m] 600 -53 Y ' - 252 '2'72 : 3
1_ <
|5 e 2nisaf 6o | 430 +52 201 305
"] 6 Rar 13856 w1000 -58 45 208 ._220

Fig. 1 (ourve 1) shows one of the primary y-ray- ' ;;'
‘ Y 'spectra §pectrum No, 3
in Table 1), taken above the dark side of theMoon. The backgro?;zd due to > %
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Energy (Mev) ‘ ; o -
fis' 1. Cama—ray spectra obtained by Luna 10 whii .
tgeo;;;th:round the Moon ang along the trajectory o?’ . i
Card 5/15" ¢ THERt from the earth to the Moog

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000308530006-6"




"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R0003085300f)6-6

=
L 04702-67 .
[ACC NR:  APGOZB010 v _ B o

1l = y-ray spectrum of the lunar rocks together with

the background; 2 - Y-ray spectrum of the background

due to interaction of cosmic rays with the material of

Luna 10 corrected for the screening by the Moon; 3 and
"L - same spectra as those given by 1 and 2, respectively,

recalculated to represent measurements which would be

taken at the surface of the Moon. The errors shown are

root-mean-square errors. ’

interaction of cosmic rays with the substance of Luna 10, takihg the screen-
ing by the moon into account, is also shown in.Fig, 1 (curve 2), '

Compared to the counting rate of ¥-rays measured along the flight-
trajectory, the counting rate in orbit around the Moon increaged by 30—40%, ;

As a result of the screening effect of the Moon, the background due to
irradiation of the spaceship by cosmic particleg near the Moon decreases O
and is equal to about 78—~89% of the background éncountered along the trajec~ | | T
tory of the flight, The background Spectrum was measured during the flight - L

\ ‘ L
.

=t prn A A

i 2
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‘of Luna 10 toward the Moon at a distance of about 230, 000 km from the Earth,

‘The principal part of the y-ray background registered is associated with |
‘nelastic interactions of charged particles with the substance of Luna 10 and !

is not primary cosmic Y-radiaticn, The natural radioactivity was small due

to the small amounts of K, Th, and U present in the spaceship. There were

no radioactive sources aboard the Luna 10." Fig. 1 also shows curves cal-

culated so as to represent measurements that would be obtained directly at

‘the surface of the Moon, Curve 3 in Fig. 1 shows the Y-ray spectrum at :

the lunar surface together with the background due to irradiation of the space~ : i
.ship, while curve 4 in Fig. 1 shows the background alone. ’

; Fig. 2 (curve 1) shows the spectrum of Y-radiation of lunar rocks i
:(after subtraction of the background) obtained by Lunar 10 while in orbit, - j"
:This curve represents the difference between spectra represented by curves

1 and 2 of Fig. 1. Fig., 2 shows that the lunar Y-ray spectrum differs con- !
siderably from the spectrum of Y-radiation emitted by the surface of the o
‘Earth [not shown], the shape of which is primarily determined by the content
of natural radioactive elements in the rocks. A distinguishing feature of the -
lunar v-ray spectrum is its relatively flat slope and large number of

| Card 7/15
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|l - 0451 Annihilation peak I
|h! 'Fig. 2. Gemma-ray spectrum of lumar = . - |
o rocks obtained by Luna 10 while in

¢ “' ~orbit around the Moon ’
. \\ "1 - y-ray spectrum of lunar rocks with:
% AL “the background substracted from the
o ' l curve; 2 - y-ray spectrum associated
. 5‘7‘ ‘.| / -with the interaction of cosmic rays .
S ﬂ_% ‘with lunar rocks (prompt y-radiation
S i and decay of cosmogenic isotopes),
=l i 101 3 - spectrum of y-radiation associated
g . }, | ~with decay of natural radioactive
D Wy elements K, Th, and U contained in
M2k \ 2
w ‘i/] lunar rocks. -
g4 Al ?
)
: A\
C 8 3 (M 231-262
. ’h‘.d 1 : T
‘ EARTES ! .
b M T F A
s : . e
Ml

| LU T J 1" .Energy (Mev) -
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t hard Y-rays with energies in excess of 1. 5 Mev while the spectrum of natural e
radioactive elements is characterized by a steep slope at higher energies " '
] and the absence of yrays with energies greater than 2, 62 Mev. This shows . «
that most y-radiation from the lunar surface is not associated with the - v
natural radioactivity of U, Th, and K*%but is the result of the interaction of
cosmic rays with the lunar substance and the decay of cosmogenic isotopes.

Table 2 shows éhe characteristic y-rays identified from the lunar.

. Y-ray spectra-and the principal nuclear reactions involving the probable
constituent elements of lunar rocks. It can be seen from Table 2 that O, o
$i, Al, and Mg are likely the most widely distributed elements in lunar .
rocks, , . ’

Table 2., Energies of Gamma Rays Identified From the Lunar.

Gamma-Ray Spectra L

lEnergy Principal Nuclear Reactions Causing Emission of o i
(Mev) | Characteristic Gamma-Ray's - : :

-

§.0,84 A (pp"y) Al%, Si*® (p,2p7) AI¥%, Fet® (p,p’y) Fevé -
Al p,pry} Al2e, Sis® (p,2pny) Al** ) ’

) Mg (po'y) Mg, AR (pply) Mgad, Sitd (ppxy) Mgt o
1.78 Mg# (ppav) New®, AIN p.2py) MgHY, Sit (p,p'y) Siné !

O pip) NS, Mg (p,pny) Mg, Mg® (p.2py) Na®, Al (p,plny) Mg#?

e
[ N 1Y
g2

Cord%’)’ o ~ . - - !
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Since the lunar surface is exposed to constant interaction with cosmic = .

rays, all of the cosmogenic radioisotopes should be in radioactive equilibrium,
Therefore, both long-lived and short-lived radioisotopes should be radio-
‘active, and their content should be proportional to the effective Ccross sec-
tion for their production. Calculations show that the main contribution to
Y=ray emission is made by the decay of the following cosmogenic isotopes;
'OM(Ty ), = 72 sec, E, = 2.31 Mev), 0!9 (Ty p, = 27 sec, E, =137 Mev),
FXTi2=10. 7 sec, Ey =163 Mev), Na?? (T)), = 2.6 hr, E, =1 28 Mev),

Na®' (Ty, =15 hr, B r~ - 37 Mev and 2. 76 Mev). These radioisotopes sre
formed with g considerable yield in nuclear reactions involving the gsame
rock-forming elements: Mg, Al, and Si,

The peak at 0, 5] Mev, which is especially pronounced in the lunar
Y -ray spectra measured in the energy range 0.15—1. 5 Mev, is produced
by Y-radiation emitted during annihilation,

_ Analysis of the results shows that the Y-radiation intensity corrected
for the difference in height is practically constant abovye the different regions’
of the lunar surface (intensities did not differ by more than 40%). This can

" Probably be attributed to the fact that the main Source of Y-rays ig cosmic
radiation, A preliminary analysis shows that the total dose rate of -
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y=radiation above the lunar surface is somewhat higher than the dose rate -

‘above the rocks of the Earth' s crust. The dose rate of Y-radiation »

et e s e i 2 T

‘ emitted by the lunar surface is roughly 1. 5—2 times greater than that emitted

by terrestrial granites (14 ur /h). .

An evaluation o(éthe natural radioactivity and the concentration of
natural radioactive elements can be made by substracting the effect of
Y -radiation produced in the ineraction of cosmic rays with lunar rocks , ’
from the overall lunar ¥ray spectrum. Although the exact shape of the Y-ray
épectrum induced by cqsmic rays is unknown, approximate results can be
‘obtained by using the shape of the spectrum obtained along the flight trajec-
tory of Luna 10 from the Earth to the Moon. Curve 2 in Fig. 2 shows the
spectrum of ¥radiation from the Moon produced by cosmic rays, determined-
by'combining the Y-ray spectra obtained along the flight trajectory with the .
Y—ray spectrum of the junar rocks in the energy range exceeding 2 Mev (the
cor}’tribution of the natural isotopes is almost zerc). This approximation is
justified only if the yray spectra induced by cosmic rays in the spaceship
and in the lunar rocks have the same shape and differ only in intensity. This ;
.assumption was demonstrated to be justified by both theoretical calculations - ‘ |
and modeling experiments performed by the authors. The validity of this

Li_).LCs,!rd»- 13/15 e
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assumption follows from the fact that the spaceship and its components were
made of light alloys of Si, Al, and Mg with very little Fe, i. e., the dominant .
elements in the composition of rocks. Curve 3 in Fig. 2, obtained by sub-
tracting curve 2 from curve 1, shows the.y-ray spectrum produced by the ,
decay of natural radioactive elements. Fig. 2 shows that 90% of the intensity
of gamma radiation emitted by lunar rocks is produced by radioactivity f
‘induced by cosmic rays and no more than 10% by decay of K, Th, and U.

Prior to the flight the Y-spectrometer aboard the spaceship was pre-
calibrated using samples with a measured amount of K, Th, and U and also .
with rock samples containing different amounts of these elements. This
procedure made it possible to calculate the y-ray spectra, which should be

obtained by the orbiting spaceship, emitted by rocks with different amounts
of natural radioactive elements (it was agsumed that the radiation produced

by cosmic rays is absent). Fig. 3 shows such spectra which would be

‘obtained at a height of 350 km with the background subtracted from the
,spectrum. The hatched areas correspond to range of concentrations of ’ j -
radioactive elements for given types of rocks The average values of con-
'; centrations of K, Th, and U were taken from a paper by A. P. Vinogradov
' (Geokhimiya, no, 7, 1962). o L : : -
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Comparison of the lunar y-ray spectra with those of terrestrial rocks

;with a known content of K, Th, and U shows that at least in the regions of .
"the Moon over which measurements were conducted there are no rocks on
_the lunar surface, or at a depth not exceeding 27 ¢m, containing the same
. amount of K, Th, and U as do the acidic terrestrial rocks, such as gran-
. ites. The intensity df y-radiation due to natural radioactivity (Fig. 2,

! curve 3) tends to indicate the presence of basic rocks such as basalts.

! However, at the presént time it is impossible to exclude the possibility that |
! the concentration of natural radicactive elements was estimated a bit too high.
It is interesting to note that tektites, which have almost the same composi-

' tion and amounts of U, Th, and K s acidic rocks, cannot be of lunar origin.

Qonclusions : ' i .

: '- The main results obtained from the measurements of the intensity
' nd spectral composition of y-radiation by the Luna 10 can be summarized . .
g follows! ‘ N

‘1. The overall level of Y-radiation of the lunar surface slightly exceeds that
-of the Earth, _ Preliminary results show that the intensity of y-radiation of !
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Fig. 3. The y-ray spectra of lunar rocks
which would be observed by a .spaceship in
orbit around the Moon. The spectrum was
‘calculated from the y-ray spectra of
natural radioactive elements on the assump-
tion that the relative contents of K, Th,
.and U in lunar rocks correspond to those

% occurring in the most important terrestrial
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the surface of the Moon is 20—30 ur/h. o s O
9.~ About 90% of the Y-rays emitted by the surface of the Moon is produced

during interaction of cosmic rays with lunar substance (prompt Y-rays and

- decays of cosmogenic isotopes).

3. The basic rock-forming elements of the lunar surface are believed to be
0, Mg, Al, and Si.

4. No difference was noted in intensity o
gions of the lunar surface including the seas an
intensity did not exceed 40%j.

'5. The decay of K, Th, and U in lunar rocks does not coniribute more than

10% to the total y-ray emission of the lunar surface.
6. Comparison of the intensity of Yy-radiation from the decay of natural

radioactive elements K, Th, and U with the results obtained by a calibrated

instrument from terrestrial rocks shows that the concentration of radioactive.
elements in lunar rocks is close to that of basic terrestrial rocks and differs

greatly from acidic rocks. However, it can not be posiiively stated that the
lunar surface contains no ultrabasic (meteoritic) substance. At the present
time an attempt is being made to determine the relative content of 0, Mg, Al,
‘and Si in lunar rocks from the available y-ray spectra produced in interac- =
tions with cosmic rays. Orig. art. hast 3 figures and 3 tables. [FSB: v. 2, no. 10

SUB CODE: 22  / SUBM DATE: 2iJunéé / ORIG REF: 002
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. P
' TITIS: Tnvestigations of tho intensity and spoctral cormposition of lunar gamna E
f‘radia‘cion on the automatic station "Luna-10" ,

‘ SOURCS: AN SSSR.,
!
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Surkov, Yue A.; Chornov, G. M, i

Doldady, Ve 170, no. 3, 1966, 561~564

{

4

! |
P TOPIC TAGS: pamma specirum, gamma Spectromoter, scintillation specirometer, -
| bromsstrahlung, cosrde radiation, moson, lunar satollite, photomltiplior/Iuna-10 !

i lunar satellite, FEU-16 Photomi1ti .

plier

TASSTRACT:  "Luna-10n carried a seintillation gamma spoctromoeter with a dotector of
| Y=radiation; this was a NaI(T1) crystal

measuring 30 x 40 mm, connected to a FiUwlb oo
Photormltiplier, and a pulse amplitude’ analyzer, The instrurent made it Possiblo

to moasure the spectrum of Y-radiation against a background of charged particlecs. !
‘ The instrument recorded the spectrum of Yeradiation in two ranges: from 0.3 to-3.1 |
i #8V and from 0.15 to 1.5 Mov., During the first month of oporation of "Tauna~1Qw it
! Was possible to obtain § Spectra of Yeradiation in the

energy rangoe from 0.3 to 3.1
{¥eV. In addition, at approximately 15 points the intensity of Y-radiation was mog- —
| sured in this same range of energies. The measuremsnts covered rathor cxtensive areas,
i of the surface, ineluding both the “eontinents" and Mseash op both the visible and - |
{ far sides. Analysis of the fora of the lunar Y=spectra re

vealed that they differ
[
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contribution is from the following cosmogenic isotopos: O -
Table 1 gives the cnergy of garma rays identified in the lunar garma spectrun.
addition to nuclear reactions leading to the omission of characteristie Y-quanta

trons and protons. Prelirdnary data indicate that the total intensity of gamma

has: 1 figure and 1 table. JJPRS: 38,677 .
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: considerably from the spectra of torrestrial Yerwtiation, whose fornm is dotermined
| for the most part by the content of natural radicactive elaments in rock, For tho
moon the greater part of the ¥iradiation is that arising during sutoraction of coomic
rays with lunar matter and from the decay of cosmogenic rnﬂoigggop;‘gé 3:§2pr§;¢mu .
’ * y o ] v 4
In

(instantanoous Y-radiation and the decay of cosmogenic isotopes) there is soms cone
tribution from processes of the decay of 7" mesons and the bremsstrahlung of olece

; radiation on the lunar surface excoeds the intensity over ‘the rocks of the earth's
crust by 1.5-2 tires and changes little from one part of the lunar surface to another.| °
About 90% of the gamma radiation of lunax rocks can be attributed to the effect of
‘cosmic rays and not more than 108 is due to the decay of K, Th and U. Orig. art.
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