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AUTHOR: oRLOV,YU. V. pa - 2029
", «TITLE: Phe iInterior Bremsstrahlung in the case of an Electric

Monopole-Like ot - 0" -~Transition of a Nucleus.

‘PERIODICAL: Zhurnal Eksperimental'noi i Teoret.Fiziki, 1956, Vol 31, Nr 6,
pp 1103-1105 (U.S.S.R.)
Received: 1/ 1957 Reviewed: 3 / 1957

ABSTRACT: The electric monopole-like transition from an excited o' -

state to the ground state of the nucleus (which also has the
spin zero and positive symmetry) most probably develops to the
acoompaniment of the production of conversion electrons of
electron-positron pairs. On this occasion it is possible that
both the conversion electrons and the components of the palr
emit { -quanta with continuous spectrum. The present work
brings the result of the relative probability of the interior
bremsstrahlung which is emitted by the components of the pair
on the occasion of an 0+ -7 0+ transition of the nucleus. Com-
putation is pere carried out in BORN'S approximation and is
therefore applicable only to light nucleil.

At first a formula for the differential probability of the in-
terior bremsstrahlung (which is emitted by a palr on the occasion
of an slectric monopoly transition) is explicitly given: This
expression 18 then integrated over the emission direction of all
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particles (the nucleus ig sesumed to be infinitely heevy) and
over the energy of one of the components of the pair. The
formula for probability is symmetric with reaspect to electron
and positron. The formula obtained can be applied to the mo-
nopoly transitions at present known betweel the state with the
energy 1,68 MeV and the ground state (at C ) as well us he-
tween the state with 6,06 MeV and the ground state (at 0'6). In
both cases vransition develops meinly together with the emission
of electron-positron pairs. BORN

somputation i ause C 2 and 01 are light nuclel
and the energies of transition are sufficiently high. Next, an
expression for the relative probability of the interior brems-
strahlung is given. The numerical integration of this expression
permits the determination of the energy gpectrum of the

]’ -quanta and the total relative probability of the process)

they are explicitly given for 016 and C12e

The author further estimated the contribution pade towards the
continuous spectrun by the d’ -rays of that process in which
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the energy of the transition o' ot is used for the pro-
duction of a conversion electron and of & quantum. The guan-
tum is in this case emitted by the nucleus itself. A8 to be
expected, the part played by this process is very small, par-
ticularly within the domain of low energies of -quanta.

Its entire contribution is about 10 times a8 small as the con-
tridbution made by the processes investigated by the present
work.

ASSOCIATION: NMoscow State University
PRESENTED BY:
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AVAILABLE: Library of Congress.
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AUTHORS Belkin, V.7P., Krupohitskii, P.A., 89-10-8/36
Orlqv, Yu. V.
in

TITLE “Measuring Resonanoe Absorption of Neutrons
Heterogensous U/D,0 Systens.
(ob ismerenii resonansnogo pogloshoneniya neytronov Vv
t kh temakh - .
sterogenaykh eistenskh ¥y 783 e Bh 320-322 (USSB)

L Enezeilen 1?21’5283v.31.§§ oranius systems {sguere

PERIODICAL tank 11
ABSTRACT 1attices with a = 10,0} 6,3 and 3,4 o8 uranjus rod
atameter 1,75 1,1 and 0,568 om) could be fitted. Besides,
= 3 on, § = 10 on vad fitted into

a uraniun converter of
the center which was irradiated with slow neutrons of the

Russian heavy water resotor. Indium foils, packed in
cadnium holders, were used as neutron detectors. The

coefficients a and A of the relation
g 3, an) were determined

7 4 - Y=g ( e
3
at a = 4,4 cn1/2 and A = 0,40 on71/2. The expression
8 9'4/3 for the uranius 920 systenm i8, seasured by means
anuring by

of this method, lower than in tho'o.oo of oe

CARD 1/2 other methods.

-

APPROVED FOR R I DTN B
FORR : Wednesday, June 21, 2000



"APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00123¢

APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238.



"APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00123¢
/'?/Ol/ | LV R
LUKYAROV, A. V., CRDOV, Y.yV., TIKEONOV, A. N., TUROVTSEV, V. V. end SHAPIRO, I. 8.

"Le Models Optique pour 1'interaction avec les noyaux des neutrons d'energie
moyenne. "

[
nd
report sented at the Intl. Congress for Nuclear Intersctions (1va E ergy) o
lmhlrp;:mturo (Iotl. Union and Applied Physics) Paris, T7-12 July 1958.
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LUKYANOV, A. V., RLOV, Yu. V. and TUROVTSEV, V. V.
Moscow State University, US.S.R.

"Optical Model of the Interaction Between Intermediate Energy Neutrous and
Nuclei," Nuclear Physics, V. 8,3pp. 325-337, (1958) (North-Holland Publishing

co., Amsterdam)

Abstract: An optical model of the Nucleus is investigated in which a complex
potential with a tail expressed by a third degree polynomial is employed. Parameters
of the model which give the best fit between the theoretical cross sectionss o and o
the experimental values for lli MeV neutrons have been determined. The agreement is

quite satisfactory for nuc The elastic scattering
neutron angular distributions computed wit
agree with experiment. A preliminary investigation at lower ener
in a relatively broad range the parameters depend only weakly on the energy.

lei heavier than the chromium nucleus.
h aid of these parameters also satisfactorily

gies indicated that
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TITLE:

PrRIODICE L2 Znurnal eksperimental 'noy i tenreticheskoy tiziki, 14-t,

vol 4>, Nr 3. pp raG-Tb (SRR

ABSTR:CT: T their introguaction ine aathors discuss several papers asal-
ing witn model representations of the interaction betweer
nucleons and nuclei, which have already been published

{Feshbach (Feshbakh), Porter, Weisskopf (Vayskop! ), {Ref 1
square well potential; Nemirovsx:iy
(Ref 4): low energy neutrons, optical model; Beyster. ¥alt
(Jolt), Salmi (Selmi) (Ref %) investigated interactions at

neutron-nacieus interaction,

various energies up 10 14 MeV . In the present paper an cpringl
nuclear model is investigated in which the nucleue 18 descriced
by & complex potentialj tnis potential has a tail of the shape
of a polyncmial of the tnird degree.

U{r) = V(r) + i%{r) = - 110(1 + 1S)f(r) with
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1 5 3 ré R-d
f(r) =< 1+ (r-R-2d)(r-R-a)” /44 R-d& r&R+d

0 r&£R+d
{ef. alsc figure 1). Like in tne case of the experimenta:
works (Refs 6-9) 14 MeV neutrons are investigated. In the pre-
gent case it was possible 0 select the parameters of the mcae.
in such a manner that good agreement was obtuined between 1ne
theoretically calcalatea cross sections ot, Or' Os w1ith tncee

found by experiment (1n this connection cf. figures Ly

0(&1/5) sisgrams, comparison between the o-values calcainted Ly
the authors and those measured by other research scient:g®s
(Ref 6-9)). It =»as found that agreement is good in the cuse ot
nuclei that are heavier than chromium. Also the angular distri-
bution of elastically scattered neutrons, calculated on tne
pasis of the aforementioned parameters, agrees well with meas-
ared values [(compsaTe figure 6: Diagram, differential cross &«o-
tions 1in barn/steradian with respect to gcattering ang.es 9T
Bi., Cd, Ca, and Mg for 14,6 MeV neutrongj calculated carves are
compared with experimental aata from reference 11). Far trne

CIA-RDP86-00513R001238.
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range of lower energies the parameters found by the authors
were found to be eonly to a small extent dependent on energy
within a comparatively wide interval. In conclusion the authors
thank Professor 1. S. Shapiro for his interest in the work, and
brofessor A. N. Tikhonov, who supervised calcalations, and G. 4.
Samoylova for her valuable help in evaluating results. There

are 6 figares anc 11 references, 2 of which are Soviet.
Nauchno-issledovatel'skiy institut yadernoy fiziki pri MGU
{Scientific Research Institute for Nuclear Physics of Moscow

State University)

April 11, 1958
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AUTHOR: orlov, Yu. V.

TITLE: Lettg;lib the Edltor. Theory of the Direct Nuclear
Photoeffect

PERIODICAL: Zhurnal eksperimental'noy { teoreticheskoy fiziki,
1959, Vol 37, Nr 6, pp 1834-1836 (USSR)

ABSTRACT: The mechanlsm of the dircct nuclear photo—cfrect
introduced by P. Jensen (cf., Naturwiss., 35, 190,
1948) was qualitatively confirmed experimentally

(cf., G. M. Shklyarovskiy, 2Zhur. eksp. 1 teoret.
f1z., 36, 1492, 1959). However, in these works the
interaction of the ejected nucleon with nucleus was
elther not consldered or taken in a gimplified form
(cf., J. Eichler, H. A. weidenmuller, Zs. Phys., 152,
261, 1958). Expresslons were derived for the crogs
sectlon of the direct photo—nu:lcar effect with com=—
pensation of spin—orbital coupling. The method was
based on Lhe dipole ﬂpproxlmation within the frame

Card 1/5 of the shell model with JJ-coupling. Dertvattons

s y, J 14
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Letter to the Editor. Theory of Lhe Direc?t 77015/ ;
Nuclear Photoeffect 307/55-3f_9'

were made 1in the nonrelativistic approximatLon '
respect tO nucleon and were 1imited to nuclel wWith
completely filled sub-shells. The differential T0SS
section of the direnst ruclear photo—effect was erpressed
hy the expression:

s jdst 2 W dine

gy

(2. dQnpt - (4K 3Mak L D@ Y (=otd ¢ RN
1L

~ (2L 4 N2l 0 - Hol - ne oW Tl Ij)
< W l‘.[,'”“n“v’.")- “."I:‘.i .

ke Z‘Cf:l.o(;f:l.'o(l 4 cos' M) ‘:f:)‘lo(rf:;l.'(-Sin:‘”. \(“I" P AN N R

£

att (AL l,.,-)h"]&?;(_(r)/\'n,l(r)r’.lﬁ

APPR
OVED FOR RELEASE: Wednesday, June 21, 2000

CIA-RDP86-00513R001238.



"AP

0 ELEA: Wednesday, June 21, 2000

A

IA-RDP86-00513R00123!

Letter to the Editor. Theory of the Direct 77015
Nuclear Photoeffect SOV/56—37-6-55/55

1 .
(here, W 1s Rock’'s coefficient; @ and Ryy1 are

radial portions of the wave function of the final and
initial nucleon; E 18 cnergy of escaping nucleon;
En l( >»O) 1s couplling enerty of nucleon 1in the sub-

shell (nJ1); K, k arc wave numbers of escaping and

iV ~quantum, respectively; € i1g "effectlve charye"”
off nucleon, which 18 equal to eZ/A for ncutron and cli/A
for proton; é? 1s angle between vectors K and k). A
gunmation was carried out in respect to closcd sub-
shells. If the subshell contalns one nucleon, then

the corresponding crosys scctlon must be multiplied
by (2j + 1 -1, ,Eck = E + Enjl‘ The role of the

imaglinary part of the potential was .. Uit 1 by
numerical calculations. The obtalned valuesg ar:
summarized in the table below:

card 3/5
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The calculations were not corrccted for
interactions and, thereiore, the rosuls

rough form: HMore precise calculutions a
pared by the author and will bLe puvlisned

future. This work was performed under the ~uldan

of I. S. Shapiro; L. D. Blokhintsev and E. I. Doilinsdi]

made contributions in the course of thls siudy.
are 10 references; 1 K., 1 Itallan, 2 Goerman, -
o 3uviit. The U.S. and U.K. rcferences are: E. D.
: ov, 82, 103 51: S. Sveoka 1. J.
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24, 249
_ M. Blatt, M. E. Rose. Rev. Mod. Phys., ’ ,
{952; A. Simon. T. A. Welton, Phys. Rev., 90, 1042,

1953; N. Feather, Adv. Phys., 2, 141, 1953.

tate Unlv.

titute Nuclear Physics at the Moscow S ,

ASSOCIATION: %ggﬂ (Institut yaderno f1z1k1 Moskovskogo gosudarstven-
nogo universitet, SSSR

July 21, 1959
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orlov, Yu. V.

Recovery 9oFf control in nercury thyratrons

Re'e“atlv"yj zhurnal, Avtomatika i re
no. 3, 1362, aostract 3-3-T4a (Izv. L
texnn. in—ta, 1361, no. 45, 135- 110)

no{2:  The control recovery time is olten
of Geionization; in fact tre recovery ol
ieioniczation and depencs oL it. The uelonlzatlor i
gecrease 4 +ne conc rtration of charged pa*t-u‘es an
'on o the grid ion current, and at the sane time an inc
e ion shell. Fo‘low1“f 4 closure of the shell tre disch
Sgace seuarate o two regions: cathode-grid and n.lu— .
using an oscill phi i t was verified T av for ul
potent;al negativ 7 the pOteﬂtla‘ of tre gri;
anode receives & C i 3 the cath sode - electrons,
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Optical nuclear model with a polynomial potential. i
1 teor. fiz. 41 no.5:1634-1643 N '6l. (MIRA 14:12)

1, Institut yadernmoy fiziki Moskovskogo gosudarstvennogo univer-
siteta.
(Muclear optical models)
(Potential, Theory of)
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B125/B102
AUTHOR: Oorlov, Yu. V.
TITLE: Direct nuclear photoeffect and the optical model of the
nucleus
PERIODICAL: Znurnal eksperimental'noy i teoreticheskoy fiziki, v 42,

no. 1, 1962, 247-252

TEXT: In continuation of an earlier paper (Yu. V. Orlov, ZhETF, 37, 1834,
1959) the sguthor studies the effect of various characteristics of the
jnteraction on the cross section and the polarization of the direct

nuclear photoeffect within the shell model with jj-coupling in dipole
approximation. The interaction of the departing nucleon and the nucleus

was described by the complex potential of the qptical model and the initial
and final states are described by rectangular aptentials. The cross 8€c- b/
tion of the direct nuclear photoeffect is giv:. by 7

daidQ = 2 (do/dQa. j=1 1t

card 1/5 (i
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|+ Bagsin?0 = petMKR 12r2 @1 4 W A
R TES ) NGB U Ny Y

Uy — (@1 + @41 ERChRTE
—ar + (1)

(do/dQan = Anl 1 By sint ),
Antavg = 212 TERIER
L2l +HUEDF 11,
L@ 413 ey Ten P43y @ 4+ 1) G

£ 2 — )+ 20U+ D — . \/
B @ +h+17 el 4+ 12 d+2 (U +2+ HCh 3yr — -

Bnl,‘,l ==
—@+3en@ -1 x 1) (e Yoy -+ 32 nEr+1£d GCla Yl —

dence on 1 is more convenie
bghells with one particle,

with a hole § = 2j and for a filled subshell
polarization of the nucleons departing from a given pubs

described by the simple expression

nt for concrete calculations.
g =2 with two particles,
B = 23+1. Also relative
hell (njl) is

The explicit depen
p = 1 holds for su

n#0))t {— @0+ 1 F]) < (2)

X (g — oy + @21+ Lyl +1F D Bla, — o> £C2 ol
j=1x% G, jay=1m (121,81 £1)-

Pau=sin 2021+ 1) {4 2¢ £ +1l (Anpi + Baptsi
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which explains the jnterference type of polarization. zero follows
polarization for iL. neutrons of the s-sghell from

Pay = L sin o+ 1) (Anpt + Bopsint0)) 21 + 1F )X (3)

x1m (BLmi41GL=t—1)s

with j = 1 ¢ 1/2 when apin-orbital interaction due to the interference
of the waves with L = 1 +1and L = ected. The radial
matrix element which can be analytiocally expressed for the rectangular

potentials Vo and Vf is not given explicitly because of its extensive form

The different orders of magnitude of the results obtained for the two
variants of the parameters of the complex potential (1. The imaginary
part of the potential depends on the neutron energy:

Ve fuf - -(AE2 + BE + ¢) (Ao = - 0.0085 uev’1. Be 0,631, Ce - 0.185)3

11. The parameters of the second variant are taken from the paper by H.
Feshbach et al. (Phys. Rev., 96, 448, 1954) by using the constant

f e - 0.15) is8 obviously explained by the use of rectangular potentials.
The cross section of this reaction can be reduced by taking account of

card 3/5
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the absorption of the neutrons by the nuclear matter. Relative poiariza—
tion at an arbitrary angle @ is given by

P, (@) = P1(45°)ain20(51 + (1/2)B,/(a) + By sinZe)  (5)-

The results obtained by variant II describe the decreasing character of
the energy spectrum of the neutrons and the angular distributions at
energies from 3 to 7 Mev., is reduced to sero the agreement between
experimental and theoretical angular distribution is still satisfactory.
Professor 1. S. Shapiro and V. V. Balashov are thanked for the discussion _-~
of some results of the present paper. M. Ogareva is thanked for
;rogramnning and caloulating the ave function. I. 1. Levintov (ZhETP, 30,
LT, 1996) is pentioned. There are 7 figures, 1 table, and 14 refer-
tnn-g: 2 Soviet and 12 non-Soviet. The four most recent references to

: . lish-language publications read as follows: Yu. v. Oorlov. ZhETP, 31,

1 <4, 1959; S. Sueoka. Canad. J. Phys., 31 232, 19593 K. C. Prancis, D.
+. Goldmen, E. Guth. FPhys. Rev., 120, 2175, 1960; V. Emms, C. Milone, A.

| =»bino. Phys. Rev., 118, 1297, 1960.

ASSOCIATION: Institut yadernc; fiziki Moskovskogo gosudarstvennogo
universiteta (Institute of Nuclear Physics of the Moacow

farl a9 state University)
[
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AUTHORS: Kenminskiy, V. A.,_legzl Yu. Qny;

TITLE: - Interactions in the initial and final state of direct nuclear
reactions

PERIODICAL: Zhurnal eksperimental'noy { teoreticheskoy fiziki, v. 43,
no. 6 (12), 1962, 2146-2149

TEXT: A strict congideration of interactions in direct nuclear reactions

by spplying the digpersion theory of I. S. shapiro (ZhETF, 41, 1616,

1961; Nucl. Phys., 28, 244, 1961) is reported. For this type of reaction

E. = O is valid eince there is no anomalous threshold with respect to the [/

energy variable. The sirgular integral equation
(<]
1 EVh*(E) g
M(E) = Mo(E) + & ; MEVWE) aE,

for a direct nuclear reaction of the type & + x B+ Yy has the following
particular golution

(1)
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N

LHE) Mo (E') A° (E") .
M(E)=M.(E)+ ) n S P-(E';(E'_E_"W dEc

<

pt(E) = p(E)exp (£ I8 (E)), (2)s
p(E) = exp {E_::E° P§ TR e “E'}-

This solution (which is the only one that vanishes for M
the iteration series and at h = 0 it goes over to Mo(E).
* calculations necessary for SZ) are simplified by the effective interaction

radius approximation tan ¢®(E) = VE Q(E)/P(E) (3) which reduces the
problem to determining ouly one quadrature. Q(E) and P(E) are arbitrary
polynomials. The fivrst iteration

o > 0) agrees with
The lengthy
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M, (E) = Mo(E) c—“"f’ [cos 8*(E) + 2i sin O (E) +

L C Mo(E) e ED sind(ED .
4+ P S — dE'. (6)

at the limit P(E) >0 (6 = ®/2)

differs strongly from the exact solution
of these two solutions ‘,V

of model (3). For the limit a(E) = 0(8 = 0)

ME = [ Mo(E st (B +5 P ) S (£ in ) g, (5)
[

to sin 6‘ at

n"(E) € 1) represents a
These considerations

and (6) agree in first approximation with respeot

tan 6%~ sin o <, Therefore, sin 6 €1 (i.e.
sufficient condition for the applicability of (6).
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support the successful description of direct nuclear interactions by the
method of distorted waves. The results are valid for 1 = lO but do not
agree with the experiment at 1 <1o and in gome cases even at 1 = 1° - 1.
1 denotes the orbital momentum and loka. The dispersion method here
discussed bypasses the difficulties of the distorted wave method and
shculd be applied to concrete nuclear interactions. There are 2 figures.
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University)
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| AUTHOR: Avayev, V. N.; Yegorov, Yu. A.; Yemel'yanov, I. Ya.:; Zhirnov, A. D.: i
Orlov, Yu, V,; Remizov, V, A,

ey

TITLE: The Gamma-spectrum of a research reactor

- SOURCE: Voprosy* fiziki zashchity* reaktorov; sbornik statey (Problems in physics of
reactor shielding; collection of articles). Moscow, Gosatomizdat, 1963, 207-210

TOPIC TAGS: reactor, reactor shielding, reactor Gamma spectrum, Gamma spectrum

ABSTRACT: By means of a scintillation vapro spectrometer, the ¥ -spectrum of a water-
water, pool-type research reactor was measured., The gamma quanta were directed from
the active section of the reactor to the spectrometer through a lateral experimental
channel, 100 mm in diameter and 2.6 m in length. To exclude the influence of gamma
quanta scattered in the channel, a lead collimator, 180 mm in length with a collimation
aperture diameter of 10 mm, was inserted in the channel. The spectrometer sensor was
placed behind the conorete shielding of the reactor, and the gamma quanta flow passed
through a 260-mm long collimator of paraffin with boron and lead carbide. Since the
spectrometer was neutron-sensitive, even if only to a negligible degree, tests were con-
ducted 1}xgder identical conditions with a 100-mm thick bismuth filter and the introduction
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of the proper corrective factor. The results of the experiment are discussed and analyzed.
The reactor spectrum was measured to approximately 7.8 Mev. No gamma lines with

~ greater energy were detected, the explanation for this being that in the high energy region
the Y-radiation is basically caused by the absorption of neutrons by iron, nickel and
chromium. These elements are not present in the active part of the reactor, while the
Y-radiation yleld from the tube of the gate valve is small and only a negligible part of the
trapped gamma quanta is able to reach the spectrometer sensor from the tube. Orig. art.
has: 2 figures and 2 tables. ,

’ ASSOCIATION: None

| SUBMITTED: 14Auges  DATE ACQ: 27Feb4 -
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AUTHOR: Avayev, V. N., Yegorov, Yu. A., Orlov, Yu. V., Frolov, A. 8., Chentsov, N.N.

TITLE: Computation and analysis of the charaoteristics of a: spectromewr with 2 borOn- P
hydrogen scintillator "
SOURCE: Voprosy* fiziki zashchity* reaktorov; sbornik statey (Problems in physics of
.reactor shielding; collection of articles). Moscow, Gosatomizdat, 1963, 289-303

“TOPIC TAGS: nuclear reactor, reactar shielding, spectrometer efficiency, xylene borate ><
‘scintillator, phenyleyclohexane borate scintillator, radiation dosimetry, scintillation '
lspectrometer. boron hydrogen scintillator, neutron energy, yield nucleus method, twin
;sensor spectrometer, neutron spectrometer

!ABSTRACT: Among the methods for determining the energy of fast neutrons, the authors

call particular attention to the yield nucleus method, noting that a special position in this
‘method is occupied by scintillation spectrometers. Twin-sensor fast-neutron spectrometers
are described and their operational principles are briefly analyzed. It is pointed out that

. fast-neutron spectrometers with two sensors can operate only with collimation of the neutron
rstream. The limitations imposed by this circumstance, particularly with reference to the

study of fast-neutron spectra behind shiolding. are noted. ' The subject of spectrometers
ci@_} 1/5 e e
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with one hydrogen-containing sensor is introduced. The discriminatidn of the gamma-back-
“ground in these spectrometers is accomplished through the difference in the glow time of
the scintillator when excited by protons and electroms. It is further noted that spectro-
‘meters with a single hydrogen-containing sensor are capable of operating without a collima-
tion device. The lower boundary of the measured neusron energy levels is normally not less
than 0.7 Mev. While such instruments have been used for a wide variety of test purposes, X
the author observes that spectrometers with a hydrogen-containing sensor cannot be used
| for measurements against a high gamma-background. The single-sensor scintillation
spectrometer, the scintillator of which contains hydrogen and boron, and which was proposed
by Marshall (Bull. Amer. Phys. Soc., 27, 11 (1952)), is described in detail and its ad-
vantages are analyzed. It is noted, however, that the data necessary to permit the actual
construction of such a spectrometer are lacking inthe available technical literature. The
following values in particular, are unknown: 1) the efficiency of the spectrometer as a
' function of the energy of the neutrons; 2) the efficiency as a function of the volume of the
scintillator and the ratio of the hydrogen and boron concentrations in it; 3) the timd distribu-~
" tion of the pulses from the alpha-particies (with the time read from the moment of the first
scattering of the neutron); 4) the energy resolution of the spectrometer as a function of the

"energy of the neutrons. Noﬂnﬁ that attempts have been made to supply this lacking informa-
:&% g&nua.lly by means of the Monte Carlo method, the results of mch have made it

'L(Eo;d-.\f 2/5
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possible to draw certain useful conclusions leading to an initiatfon of work on the design of <
a spectrometer, the author calls attention to the faiiure of the manual method of calculation !
to provide a complete picture of the required characteristics and the great amount of time |
such computation techniques necessarily consume. The present article, therefore, reports ;
detailed computations of the characteristics of a boron-hydrogen scintillation-type spectro- -
meter, conducted with the aid of an electronic computer. In individual sections of the paper
the author discusses the formulation of the problem, the actual computation of the spectro- .
meter characteristics, the fundamental block-diagram of the program used to carry out the

- spectrometer characteristic computation described in the article and, finally, an analysis

' of the results of the computation, on the basis of which all the laws characteristic of a '

1 spectrometer with a boron-hydrogen scintillator are explained. The author learned, among"

| other things, that: 1) Spectrometer efficlency as a function of the resolving time of the i

" poincidence circuit has a maximum value, the position of which (on the various graphs and

" eurves plotted in the article) is different for scintillators of different dimensions and com-

. position; 2) Spectrometer efficiency is directly proportional to the concentration of boron ,

- nuclei: 3) The eificiency maximum is more distinctly expressed for scintillaiors with a

" higher concentration of boron niclei; 4) The efficiency maximum is less clearly expressed

for large volume scintillators: 5) The efficiency maximum is less clearly expressed for a

cylindrical scintillator than for a spherical one with identical diameters of the sphere and

|
i
o

—i .
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cylinder base, and is shifted in the direction of greater coincidence circuit resolving time.
| The results of the computation and analysis of the characteristics of a scintillation

! gpectrometer with a boron-hydrogen scintillator showed that, of all the compositions,
considered, the most suitable is a mixture of equal parts of xylene (dimethylbenzenc).or

| phenylcyclohexane with trimethyl borate with boron B10 enriched to 80%, poured into a

. | vessel 80 mm in both diameter and height. The resolving time of the coincidence circuit

| in this case should be equal to approximately 1.5 microseconds. On the basis of the study,
 the block-diagram of the spectrometer shown in-Figure 1 of the Enclosure was adopted for
i development. In order to reduce the number of random coincidences, a single-channel pulse

! amplitude analyzer was introduced into the spectrometer control circuit. Orig.” art. has:

" 111 figures and 13 formulas.

!
|
i
3
¢

' ASSOCIATION: None
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Fig. 1 - Proposed block diagram of a boron-hydrogen scintillation spectrometer:
1) C - scintillator; 2) K7 - cathode follower; 3)¢#s> photomultiplier;
4) ye - preamplifier; 5) Y, - amplifier; 6) /7Y - linear amplifier; ,
7)/:3- delay line; 8) CC - coincidence circuit; 9) (£ - blocking unit;
10) 7 K - electronic key; 11) OA - single-channel pulse amplitude analyzer;
12) PO - regulating monovibrator; 13) O - limiter; 14) AA - multichannel
pulse amplitude analyzer. '
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and W. J. Snow, Rev. Scient. Instrum. 31, 49, 1960), that the magnitude of photofraction
shows an initial sharp decrease with increasing energy of the ¥ rays and then remains
constant. The magnitude of photofraction was studied for single crystals of NaI(T1)
(125 x 100 mm) and CSI(T1) (80-90 x 80-90 mm). The results are plotted in terms of the
number of impulses per channel vs. the channel number. Due to tho larger coefficiont of
absorption for y-rays in the CSI(T1) crystal, the magnitude of photofraction was increased.
. Y-ray energy is also plotted for these crystals. Itis shown that
the neutron backgroun ound a reactor can be eliminated by placing a bismuth filter of
sufficient thickness for the total absorption of the y-rays in front of the detector. In the
presence of a neutron background, the number of Y-rays registered in each channel can
be determined from the relation Ny=~N-—13Na0 where N is the total number registar-
od in a channel without a filter and Np;j is the number in the presence of a filter. The
¥ -ray spectrum from the active zone of a water reactor as measured by a CSI(T1) crystal
is given in Fig. 1 of the Enclosure. stribution spectra of ¥ -Tays from
various sources indicate that spectrome 1) and CSI(T1) single crystals <
can conveniently be used to measure the radiation escaping from the active zone of a
reactor. Orig. art. has: 11 figures and 1 formula.
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No. of counts in relative

energy of the Y -rays in Mev.

Fig. 1 - aGatx:rr:;;ospecgrum (amplitude distribution of Y -rays escaping from the
c ne ol a reactor through a 1-m water la er, m 7
of a CSI(T1) erystal (80 x 80 mm) spectrometer?  measured by means
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TITLE: Permissible Gamma-background in measurements by a fast neutron spectro=-
meter with a single detector

SOURCE: Voprosy* fiziki zashchity* reaktorov; sbornik statey (Problems in phy-
sics of reactor shielding; collection of articies). Moscow, Gosatomizdat, 1963,
310-312

TOPIC TAGS: neutron spectrum, Gamma-background, fast neutron, reactor shielding,
spectrometer, spectrometer discrimination, photomultiplier, neutron flux measure-

! ment .

s

, tion spettrometer against a -radiation background was, studied by two methods:
{» separation by an electronic circuit (Brooks, F. D. Nucl.'instrum. &4, 151 (1959)),
- and separation based on the spatial charge saturation in the region between the
last dynode and the anode of a photomultiplier (Owen, R. B. Trans. |.R.E. PGNS
5, 198 (1958)). In both cases, an FEU=33 photomultiplier was used with a stile
bene crystal (30x20 mm). The energy threshold of _the spectrometer was set at
&fﬁ?‘619§v and determined from the reaction D(d,n)He’. A Po + Be neutron source was

]
!

!

I

I

! ABSTRACT: The discriminating(ability of a single-detector fast neutron scintilla=
]

i

|

i

i

[
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used and Co°0 served as a Y-radiation source. The results are given in the
Enclosure, based on data obtained by the electronic circuit separation method
(Fig. 1a) and the spatial charge saturation method (Fig. 1b), respectively.

As seen from Fig., la, Y -quanta at 1.33 Mev are not registered until the intensi=
ty of ¥ radiation exceeds Umc/sec. In the spatial charge saturation method,

Y -quanta are registered only if the limit of 15-20 mc/sec Is exceeded. It Is
found, however, that ¥radiation with energies greater than 3 Mev s registered.
when the spatial charge saturation method is used in measurements on a nuclear
reactor. This difficulty is avoided by increasing the energy threshoid to 2.1 Mev
It Ts then possible to measure a fast neutron spectrum when the ratio of neutron
flux to that of ) =reys Is 1:2000, Orig. art. has: 2 figures.

ASSOCIATION: none
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Recof'dlng characteristics of a fast neutron spectrometer with a system of

discrimination based on: a) comparing the full charge count with the peak

count electronically; b) the Y~background of the spatlal charge. [n both
Cora—. .2 and b; ordlnatg = relative number of counts, and abscissa o Y-radiatlon
L 3/3 dose in ur/sec.,
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i

" TITLE: Use of radioactive indicators in the investigation of sh{elding

SOURCE: Vorposy* fizikd zashchity* reaktorov; sbornik statey (Problems in physics of
reactor shielding; collection of articles). Moscow, Gosatomizdat, 1963, 270-2717

TOPIC TAGS: nuclear reactor, reactor shielding, shielding evaluation, radioactive indicator
aeutron detector, scintillation counter, Gamma ray, neutron

ABSTRACT: The authors suggest that the efficiency of radioactive indicators such as AT,
Mn55, mll5, 1127 or Aul97 can be increased by an improved method for detecting and
counting they-rays. The advantages of using radioactive indicators as neutron detectors in
the study of shielding are: (1) the ability to detect neutrons which are either above certain
energy levels (threshold detectors) or within a certain energy interval (resonance detectors);
(2) the smallness of the indicators (can be used without disturbing the distribution of ihe
neutron flux); (3) insensitivity to v radiation; and (4) ability to be uséd to estimate the neud-
tron energy spectrum. The disadvantages are their small effective cross section and ihe
relative insensitivity of the gas counters used in conjunction with the indicators to measure
the Yradiation. In the present paper, in order to increase detection efficiency, a I
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scintillation counter was uscd for cyhndrically shaped radioactive indicators wned . 2%
scint.liation counter for pianar indicators. 477 sciatiJdation counters consint vi v
multipliers of the FEU-43 type, each provided with a CsI{T1) crystal 60 mum oo .
20 mm in height. Both crys:als are packed in one container and divided Ly an aoaaanan ol
The mounting of the photomuitiplier and associated equipment is shown. ey v cliciency
of the 4 77 counter was near 100%. This allows the use of very small indicutovs v oo die
ameter and 5-50 mm in height) for cylindrical specimens, the wall thickness of wiaca Coan e
0.1-0.3 mm. Cylindrical indicators are mour.ted in a lucite tube (9 mm in diamig wits o
wall thickness of 0.5 mm. With the use of cacmium or boron-cadmium filteis, Fie woii
diameter is between 15 and 32 mm. Planar indicators are deposited on a lucite subsirate,
1 mm thick. The dimensions of the indicators are from 5 x 5 to 40 x 40 mm with a thickness
of 0.1-4 mm. FEU-41 multipliers are used with Nal(T1) crystals (diameter and neight 40
mm) for planar indicators. In order to eliminate the Y~ ray background, a single-channel
analysis system was used. The best technique is to count not the integral number of pulses,
but the most intenseY line or group of Ylines, characteristic for a given indicator. The
- ray energies and characteristic reactions for the most common indicators are tabulated.
his method improves signal to noise ratio and eliminates the necessity of very pure ma-
terials. An example of how the use of this method enables one to eliminate the influence of

2/3
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“thermal and epithermal neutrons in the detection of fast neutrons by a radioaluminum indicator

is shown. "The authors thank D, I, Chupy*rin for assombling and adjusting the clectronic
apparatus and N. Ye., Vasin for designing the 4%) -counter, " Orig. art, has: 6 figures and
1 table,

ASSOCIATION: none
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AUT: DR: Avayev, V. N.; Vasil'yev, G. A.; Yegorov, Yu. A.; Kucheryayev, V. A,
Orlov, Yu. V.; Pankrat'yev, Yu. V.; Panov, Ye. A

TITLE: Counters and dosimeters for the study of shielding and ghielding properties of
materials

SOURCE: Voprosy* fiziki zashchity* reaktorov; sbornik statey (Problems in physics of
reactor shielding, collection of articles). Moscow, Gosatomizdat, 1963, 260-270

TOPIC TAGS: counter, scintillation counter, dosimeter, shielding, reactor shielding,
nuclear reactor, gamma ray, neutron ’

ABSTRACT: In the study of the shielding properties of different materials and their com-
binations, it is important to know the following parameters: coefficients of attenuation of
¥-ray and ncutron streams of different energies; coefficients of attenuation of the power

level of ¥r-radiation and fast neutorns; yield and spectrum of captured & -radiation; acti- X
vation of materials ina neutrons flux; end deformation of the &-ray and neutron spectra

in their passage through the material. Since existing equipment is insufficient for shielding
studies, the authors built and tested a number of scintillation counters and dosimeters.

Card1/3
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Among those described are a scintillation counter and spectrometer for the study of the
attenuation of ¢’-ray flux, consisting of a FEU-11B photomultiplier with an NaI(T1) crystal
(diameter and height 40 mm) mounted in a housing lined with aluminum foil, and a
scintillation neutron counter consisting of a FEU-11B photomultiplier with plastic scin-
tillator of ZnS(Ag) + lucite (diameter 30, height 10 mm). For neutron energies » 2 MeV,
the §-ray bacikground is calibrated with a Co60 source and eliminated by the proper bias

in the analyzer. A similar neutron counter can be used as a monitor. A light puide in
conjunction with a smaller counter is used when the opening in the shielding is too smail,
This light guide is made of organic glass (length 60, diameter 10 mm) and is equipped with
a light collector (Tove, P. A. Rev. of Sci. Inst. 27, 143 (1956)). For neutron energics
between 1 and 10 Mev, a stilbene crystal is used (diameter 30, height 20 mm) equipped
with ihe {"-discrimination arrangement described by H. W. Broch (Rev. Sci Instr. 31,
1563 (1960)). The detection eficiency for ncutrons between 1 and 10 Mev is 10 - 2%. For
thermal neutron detection, a FEU-29 or FEU-31 photomultiplier with an LigO- 35.0 giass
scintillator is used. Detection is based on the reaction Li6 + n» € + H3. The sensilivity
of these counters to ¢ rays is calibrated by zn85 to CoB0 gources. All-wave-length neutron
counters are constructed as gas counters (type SNM-5) filled with BF3 and enclosed in

paraffin, which is lined on the outside with cadmium. Dosimeters for fast neutrons are

x_c.‘.’_'.d.?./_a_h_ - e A
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made {rom plastic scintillaors (polystyrene + terphenyl + ROROR) attached to a FEG-25
photomultiplier. The photomultiplier current is integrated and amplified by a dircct
current amplifier, The maximum sensitivity of this dosimeter ig 0.2 4 F/sce per division.

In order to eliminate r-ray background, the measurements are made
a ¥ -ruy dosimeter which ig a combination of the plastic and inorganic

simultancously with
scintillators, A

crystal of CsI(T1) (volume 1.5 cm3) is mounted on the axis of the plagtic crystal (poly-
styrene + terphenyl + ROROR). Finally, a universal stand for detection and power supply
is described. "The authors thank V. M. Isakov, D, 1. Chupy*rin, A. I. Vasil'yev,

V.N. Kozy*rev and Yu. G. Anisimov for taking part in the construction and adjustment of

the apparatus.™ Orig. art. has: 9 figures and 1 table.
ASSOCIATION: none
SUBMITTED:
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TITLE: Computation of the characteristics of gamma-radiation and fast neutron
i spectrometers by the random test method

SOURCE: Voprosy* fiziki zashchity* reaktorov; sbornik statey (Problems In physlcs
of reactor shielding; collection of articles). Moscow, Gosatomizdat, 1963, 281-289

TOPIC TAGS: nuclear reactor, reactor shielding, radiation spectrum, neutron
scattering, radiation dosimetry, neutron, Gamma ray, scintillation spectrometer,
crystal spectrometer, random test method, Monte Carlo method !

ABSTRACT: The authors note that the most convenient devices for the study of
continuous Y -radiation and neutron spectra are 2 -radiation scintillation spectro=
meters with complete absorption of the )Y=-quanta energy, that is, spectrometers
with a large-size scintiliator, and also fast-neutron spectrometers with one :
sensor. The relative advantages end disadvantages of these types are discussed
and the preference is accorded to spectrometers with large crystals. Processing
of the test results obtalned with these spectrometers is possible provided one
knows the forms of the instrument lines of the monochromatic radiations at a number

of energy values end the dependence of the efficiency on the energy of the gamma-
Cord 174 _
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radiation and neutrons. |t is pointed out that for a scintillation gamma-spectro= '
meter in a gamma-quanta energy range of approximately 100 kev to 3 Mev, the form of
the instrument line and the efficiency can be determined experimentally by measur=:
lng the gamma-igectra of radioactive sources of Y-radiation (Cell, Hg203, ¢s137, |
2r9%, 2n%, Na

and fast-neutron energies the experimental determination of the efficiency and

the form of the line involve great difficulties. These values may be calculated

in the case of both spectrometer types by the random test method (otherwise known
as the Monte Carlo method). In the present article, a system for spectrometer
characteristic computation by this method is considered. For the sake of simpli-
fying the exposition, in both cases a plane problem Is soived; that is, the

authors consider that all processes of scattering and absorption occur in the xy
plane. The authors note that the solution of the spatial problem does not differ

first-the problem of the computation of the characteristics of a gamma-spectro-
meter |s discussed; in the second - the computation of the characteristics of a
neutron spectrometer. In the first case, the movement of the )’-quanta of the
source In the scintillator and the movement of the products of its scattering are
sequentially examined untll either they are absorbed In the crystal or fall out-
side its limits. For each }'-quantum of the source, a determination Is made of

Card 2/

, and others), but that for higher gamma-radiation energy levels !

essentially from that of the plane problem. The paper is in two sections: in the
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| the portion of the energy which is expended on ionization as a result of secondary
- processes. This computation Is repeated for a large number of source -quanta.
i The results thus obtained are used to construct rated spectra - histograms (fre-
. quency polygons) which define the resolution of the spectrometer (without consider=
;atlon of the physical resolution determined by the resolving power of the scintil- -
lator and photomultiplier). A comparison of the number of '"absorbed'' gamma-quanta
with the number of those considered determines the efficlency of the spectrometer.
in the second section of the article, a general description of the physical com-
position and operational principle of this type of instrument is given. The problem
of the time lag between the moment of formation of the proton pulse and the pulse
from the alpha-particle is discussed. The determination of the efficiency and ;
resolution of a fast-neutron scintillation spectrometer, and also a rational ..
selection of the delay time, requires the solution of a problem, formulated by the !
authors in the following terms: Incident to and along the axis of a cylindrical _
scintillator, the composition of which contalns hydrogen, carbon, oxygen and boron
atoms, is a stream of neutrons having an energy Eg; it Is necessary to find the - é
time ty from the moment of the first scattering in the hydrogen to the moment of
the capture of the neutron by the boron nucleus, to determine what part of Its
energy the neutron has lost as a result of scattering on the hydrogen nuclel, and
to find the ratio np/ng, where ng is the stream of source neutrons, and np Is the

L Cord}/ l{_ _
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number of neutrons captured by the boron after scattering In the hydrogen. Since
the scattering sections of the neutrons by the hydrogen and carbon nuclei are

large in comparison with the capture sections, and the capture section of the boron
nuclel Is great In comparison with the scattering section, It may be assumed that

! the hydrogen and carbon nuclel only scatter the neutrons, while the boron nuclei

only absorb them. At the time, scattering and absorption by the oxygen nuclei may '
be disregarded, since the full section of the oxygen is smail in comparison with

the sections of hydrogen, carbon and boron. In both sections of the paper, the
authors discuss the possible use of electronic computers in carrying out the
calculations by the formulas derived. ''The authors express thanks to V. N. Ignaten-
ko for carrying out the calculations'. Orig. art. hast 9 figures and 17 formulas.
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‘AUTHOR: Avayev, V. Noi Yegorov, Yu. A.; Orlov, Yu. V.

'-,TITLE: Gamma pair spectrometer
1

jty® reaktorovi sbornik statey (Problems in physics

SOURCE: Voprosy* fiziki zashch
HOSCOW,. Cosatomi zdat, 1963, 312-318

of reactor shielding; collection of articles).

radiation dosimetry, spectrometer, '

Gamma spectrometer, Gamma pair spectrometer, scintillation pair spectrometer,

electron position pair, annihilation radiation

ABSTRACT: The authors describe 2 scintillation-type ganma-pair spectrometer which

is being sed to measure the deformation of the Yy -spectra of a

muclear reactor shielding in the region of Y -quanta energies greater than
f the

of the scintillator, annihilation Yy -radiation
L) genev_'ated as & the formation of the electron < position pair, result=

\TOPIC TAGS: nuclear reactor, reactor shielding,
I

1.5 Mev and for the when the energy ©
ta Is @
| quan

\ Ing In two y-quanta, each with an energy of 0.51 Mev. | the dimensions of the
\ scintlillator are small, the snnihilation y-gquanta leave It. In the scintillator,
i meanwhi le, energy Ey = Ero - 1.02 Mev is absorbed. This clrcumstance makes it

- | Cord V/S
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possible to construct @ scintilliation pair spectrometer which will compare favor=
ably with spectrometers of other types. The spectrometer clreuit is so designed
that only the ampl itude of those pulses s measured which are caused by the ab-
sorption of Y-quanta energy resulting from the process of pair formatlon. For
this purpose, the spectrometer sensor includes, in addition to the scintillator
radisted by the y-quanta stream of the source, two supplementary scintillators to
record the annihilation Y -quanta. Further theoretical considerations are explain=
ed in the article. The advantages of a scintillation gamma palr spectrometer dis=-
tinguish it favorably from y-spectrometers of other types and partlcularly from
slngle-sclntlllator spectrometers, even 1f the scintillator is large in size. The
difficulties generally encountered in deciphering the results of measurements of
complex ¥ -spectra by means of a spectrometer with a scintillator are discussed in
some detail. The point is emphasized that the pair spectrometer is practica\ly
insensitive to fast neutrons. This important advantage of the scintillation palr
spectrometer is particularly valuable, If the spectrometer i{s employed to measure
Y-spectrl in the presence of a neutron background - for example, in nuclear
reactors. Two defects are also ment ioned: 1) the efficiency of the spectrometer

\ is not great, but in order of magn|tude lies between the efficiency of a single-

\ scintillator spect‘rometer and a Compton S ectrometer; 2) the electronic circuitry
[}

s extremely complex. A block diagram O the scintillation gamma pair spectro=

. Cord 2/5
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. meter discussed in this article may be seen in the Enclosure. The principle of

" operation Is explained thoroughly in the article. As a central sensor, 3

 spectrometric photomultiplier, type FEu-42, has been used, mounted on which there
Is 8 spectrometric Nal(T1) crystal, 40 mm in both diameter and height. in the

" supplementary sensors, type FEU-43 photomultipliers, with Csi(T1) crystals, 60

mm in diameter and 30 mm in height, have been used. The amplitude analyzer em-

ployed is a 100-channel analyzer, type Al-100-1, while standard single-channel

analyzers, type AADO-!, have been. placed in the contro! channel of the spectro-

meter for sampling pulses of specific amplitude. Results of various tests con-

ducted with the spectrometer are presented and evaluated in the text. in parti-

cular, a test of the sensitivity of the gamma palr spectrometer to neutrons showed,

the following: 1) in the energy region of Y-quanta approximately less than 2.5

| Mev, some distortion of the gamma-spectrum is possible (however, not more than

| 10%) which can be eliminated by means of additional measurements with a 100-mm

l thick bismth filter; 2) If the ratio of neutron and gamma-quanta streams Is

| approximately equal to unity, practically no distortions of the gemma-spectrum

} are observed; 3) in the case of a gamma-quanta energy value above 2.5 Mev, dis-

! tortions of the ) -spectrum by the neutron background are 1ikewise not observed.

|

I

[}

A formula Is given for the computation of the efficiency of the spectrometer
for » quantitetive estimate of the ratios in the gamma-spectrum. Orig. art. has:

| cBedoy5es-
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Flg. 1. Block diagram of the r-palr spectrometer:

A = central sensor of the spectrometer; B and C -

LI " supplementary latera! sensors; D - cathode followers;
£ - single=-channel emp) i tude analyzers; °F - 11near
pulse amplifier; ¢ - shaping blocks; H and L - delay
lines; | and J = coincldence circults; K - electronic
key; M - discriminator=limiter; N = 100-channel
amplitude analyzer
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TITLE: Titanium removal cross section for a layer in a hydrogen-containing medium /4

17
SOURCE: Voprosy fiziki zashchity reaktorov (Problems in physics of reactor shieldlng)

sbornik statey, no. 2. Moscow, Atomizdat, 1966, 120-122
TOPIC TAGS: particle cross section, titanium, neutron cross section, research reactor:

ABSTRACT: Removal cross sections for titanium were measured in a water-water reactor‘i
of the swimming pool type. Sheets of titanium measuring 70x70 cm were placed near thei
|

reactor core with dimensions of 50x43x32 cm. The removal cross section was determined
fram the expression

N(r)a(r)-N(r—d)G(r-a)e-‘-‘,

where N'(r) is the neutron flux at distance r; N'(r-d) is the neutron flux at the dis- —
tance (r-d) wvhen there is no plate; IB is the macroscopic removal cross section; d is |

the thickness of the plate and G(r) is the experimentally determined correction factor
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for geometric attenuation. The results show a removal cross section of 1.72:0.06
barns. The removal cross sections determined for detectors with various effective
energy thresholds from 1.1 to T Mev coincide within the limits of experimental error.
The minimum distance from the plate used for the removal cross section depends on the

effective threshgld of the detector. For neutrons with an effective energy of 1.5 Mev|
The distance decreases with an in-

in po%get_ﬂtlene ?hia distance is close to 15 cm.
1 eshold. Orig. art. has: 3 tables, 4 formulas.
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INVENTOR: Bylinkin, N. S,; Orlov, Yu. V,

ORG: none

TITLE: Hydrometric device, Class 42, No. 185506 ;
|
SOURCE: Izobreteniya, promyshlennyye obraztsy, tovarnyye znaki, no. 17, 1866,
15

TOPIC TAGS: flow meter, remote control system, hydrometeorology,
acoustoelectric transducer, hydrometric device

ABSTRACT: This Author Certificate describes g-hydrometric device having™”

1) a hydrometric load with a current flow meter;%/n the form of a propeller, and
surface and bottom contacts, 2) a system of cables attached to shore supports,

3) reel winches driven by an electric motor, and 4) a control panel. Signals are
transmitted from several sensors to the panel, by remote control, via a single
core cable, using an electric circuit equipped with an acoustic frequency current
generator connected to a two-diode phased current divider, whose diodes are part
of the relay circuit. [Translation]
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(AUTHOR: Veselkin, A. P.; Nikitin, A. V.; Orlov, Yu. V.
{ORG: none o

TITLE: Investigations with the radiation loop of a water-water reactor
(SOURCE: Atomnaya energiya, v. 21, no. 6, 1966, 509-511

TOPIC TAGS: water cooled miclear reactor, reactor neutron flux, gamma flux, irradia-
tion apparatus, radioactive source

ABSTRACT: The authors describe a test made to explain the possibilities of research
with a water-water reactor, aimed at eliminating the undesirable presence of a wide
range of mixed radiation with a wide energy spectrum. To this end, the water-water
reactor was equipped with a radiation loop with a set of emitters of different geo-
. ‘netric shape. The emitters were produced by passing high-purity water through the re-
actor, and using the irradiated water as a secondary source of radiation. The partic-:
ular investigation was carried out with a source in the form of 8 mm tubing wound to
make & disc of outside diameter 470 mm and inside diameter 30 mm. Measurements were
'rade of the distribution of the y quantum energy and of the radioactivity as functions !
of the distance to this type of source, and other source parameters are calculated. !
The radiation loop was also used to measure the relative concentration of the chemical
forms of N2® produced in the vater passing through the reactor. The loop is being re- |
comstructed to increase its intensity. The autbors thank A. V. Zhenikhova for sys- |
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tematic monitoring of the pH of the reactor wvater, V. V. Gerasimov for preparing the
ion-exchange coluans and for the measurements and a discussion of the results, Yu. G.
Anisimov for help with the measurements and the data reduction, and the reactor crew
for constructing and operating the loop. Orig. art. has: 2 figures and 6 formulas.

SUB CODE: 18/  SUBM DATE: 21Decb5/  ORIG REF: 001/  OTH REF: OOk

ACC NR: AP7002169 1
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ORLOV, Yu,Ye. [Orlov, IU,IE,]; DZYUBA, N.P.; SHOSTENKO, Yu,V,

i e

Quantitative determination of khellin in combined medicinal
preparations with the use of the polarographic method,
Farmatsev, zhur, 18 no.5:36-39 163, (MIRA 17:8)

1, Khar'kovskiy nauchno-issledovatel'skiy khimiko-farmatsev-
ticheskly institut,
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BOLOTRIKOV, S,M.; SHRAYBER, M.S.; CRLOY, Yu,Ye,

Determination of the strength of aleohol in tinctures. Apt.delo
9 no.2:62-64 Mr-ap *60, (MIRA 13:6)

1, Iz laboratorii analiticheskoy khimii Ihar 'kovskogo nauchno-

1ssledovatel 'skogo khimiko-farmatsevt icheskogo instituta,
(TINCTURRS (PHARMACY))
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3/138/62/000/501 /006 /05
AD51/A126

AUTHORS: Dobrushkin, D.B.; Ekel', Ye.S.; Orlov, Z.D.
TITLE: The construction of rubber-metal valves
PERIODICAL: Kauchuk 1 rezina, no. 1, 1962, 11 - 15

TEXT: Four variations of the more frequently used designs of rubber-meta’
valves are described. Rubber-metal valves are said tc ensure optimum conditicns
of hermetic sealing for working pressure in the formation of a closed rubber-
seat contour. Methods are recommended for determining the profile of the seat,
which, in turn, ensures the formation of a closed contour. The working princi-
ple of all 4 valves is as follows: the seat is submerged in the rubber deferm-
ing 1t and touching part of its surface where so-called contact tensions occur
The submerging depth of the seat must be arbltrarily chosen, regardless of the
method used to determine the profile of the seat. The authors then give the ma-
thematical determination of various parameters. There are 7 figures and 7 Sovi-
et-bloc references.

ASSOCIATION: Sverdlovskiy filial nauchno-issledovatel 'skogo instituta rezinovoy
promyshlennosti (Sverdlovsk Branch of the Scientific Research In-
stitute of the Rubber Industry)
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DOBRUSHKIN, D.B.; EKEL', Ye.S.; OKLOV, Z.D.
e

Studying the conditions of the forcing of the wvulcanized rubter
pecking through the gap. Kauch, i rez, 22 no,9:19-24 S 1'63,

(MIRA 16:11)
1. Sverdlovskiy filial nauchno-issledovatel'skogo instituta
rezinovoy promyshlennosti,
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DOBRUSHKIN, D,B.; EKEL', Ye

'So; OR-LOV, ZnD.

Mechaniam of sealing with a rubber—metal wvnlv e, Kau-n,i rez, ..
no,1:19-27 Ja 165, (MIR4 12:3"
1. Sverdlovskiy filial Nauchno-issledovatel'skogo in=tituts
rezinovoy promyshlennosti.
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ROMANOVSKIY, V., kand,tekhn.nauk; ORLOVA, A., inzh.
s R A SRy g

Testing synthetic packing materials in the ship mechanism, Mor,
flot 25 no.3:37-38 Mr 165, (MIRA 18:4)

1, Leningradskoye vyssheye inzhenernoye morekhodnoye uchilishche
imeni admirala S,0.Makarova (for Orlova),
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rforsuurnov, I. 4., Orliova, 4. A.

E
Radiochemical Investigationsbf ti Reactiorns
metallic Compounds in Benzeuc Solutions
\Ridiok:i-icheskoye issledovariye ren:tsiy
2ith soyedireriy v berzol'non rastvore)
“hurnal Otsneley Hhimii, 1952, Vol. 28, :r 1, P.o.
frgop?

T

it the z:d of a veunzene provided wit. _eav, '.:dro.e. ats- .
lezwuvayev, J A. an. ot.cr Russeian chenis s siowed th-.t
diphenyl nmercury and oxypnenyl mercury behave differently
in benzene gol:tions on radi .tion in tue ultraviolet li nt,
Whercas diplLenyl mercury rcacts in the direct:-: toward t e
oper. radic:l mechznisno, oxyprenyl merc.ry forms a so-called
nucleus of react.on wit.. the solvents. The precent pap-r
radiochemically inveaticated tie behavior ~f the: e “ercury
compoundi: in benzerie solutions in lLhe case of photolycis
and heatin:. This metiod exclud.: ;ossille errors waic..

are connected with a hydrogen conversi n Letween tic
or;an-metallic compounds and the deuterated Lenzirne

APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238.
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Radiochexzical Investirati ng of t . Reacti-rs or
Organometallic Compounds ig Benzens Solutions

radiochenical mark was asg radiocarbon introduced i:;t -
berzen: where th reac-io. took place. The rud.owci:ve
benz e wus syntlesinel weeordin, to Zelinglhiy
isostopic acetylenc wii.n hed been produced fr-

bariu~ =~-<rbid-. The cctivity of tle initial ter:
final products was calculated with t..e aid of

wit.. internal filling; of carbon dioxi-e. I’revi J'QI
organic eoapcund had becn burned to Cw ir the ox;
current according ¢ the ~icromethnod. - activity
calculat:s:. was perfor-e witl an aczurney to 7,

aid of a benzen~ with cuarkon icotozes e au'hn“"
firsed t..¢ nechanisn, sugce ted already earlier,
proto- and ticrao-decon;ongition of diph ol ;“:Cl?]
oxyphenyl mercury. It war found that ro convers nr ®
place in *“e systens diphenyl - hens ere, le:.} tetra::
-berzena, ere are 7 taller ard 4 raf reince:s, 211
are Slavj".

ASSOCT. 277 Gor'ky Steta Tulweradty  (Sor'lov-kiy
’ R 1'(3’_,‘ \

Card 2,3

APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238.



CIA-RDP86-00513R00123¢

RELEASE: Wed

i 3 DT

nesday, June 21, 2000

LR PO 5 s
2ol it R CAG RIS S N

R

"APPROVED FOR

Radiocienical Iiveszi:_ct.~ r~ af ti Re-.ctisng of
Or_arometallic Comjourd- in 2e:~en . olvti-_

SYBLITTED: Dece=ber 29, 1725¢C

AV ILABLE: Library ol Congress

1. Organic compounds 2, Diphenal mercury 3, Chemistry
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Am.ns%sgﬁ}rﬂ ; ygm,ov, A.P.; GLAZOV, V.M.; KORSHUNOV, I.A., prof.;
' i, V.F.; KGVOTOROV, K.F.: ORLOVA . W .
S“ Ev: A.I. ’ ’ ___.YA’,-AQ‘.’ PEIR(J\ 3 ‘X.V.. H

[Problems in radiochemist i

ry]Sbornik zadach po radiokhimii.
[By] R.V.Amenitskaia 1 dr. Pod red. I.A.Korshunova, Gor'kii
Gor'kovskii gos. univ. im, I.1.Lcbachevskogo, 1959, ©1 I'e ’

(ML 15:11
1. Prepodavateli khinmicheskogo falul'teta Gor'kovekogo gom)ldaru
stvennogo universiteta im, N.I.Lobachevskogo (for all)
(Radiochomistry)
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EORSHUMDV, I.A.; BATALOV, A.P.; ORLOVA, A.A.

Radiochemical study of redical axchanga in certain orguno-
metallic compounds. Radiokhimita 1 no.6:679-682 1'59,
(MIRA 13:4)
(Radicals(Chemistry)) (Orgunomstallic compounds)

. [
LT | i - s

RIS Tk L AT R G RIE DY S A

APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238.



"APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00123¢
i T e e AT L QT e e T L e AN D T e N i IR S D A v o R

= I L 1 Iy -

.l L & 1 S5

5 (3)

AUTHORS: Korshunov, I. A., Azenitskaya, R. V., 30v/79-29-6-48/72
Orlova, A. A., Batalov, A. P.
e

TITLE: Radiochemical Investigation of the Reciprocal Exchange of the
Radicals in Some Systems (Radiokhimicheskoye issledovaniye
obmena radikalami v nekotorykh sistemakh)

PERIODICAL: Zhurnai obshchey khimii, 1959, Vol 29, Nr 6,
pp 1992-1995 (USSR)

ABSTRACT: In a previous paper (Ref 1) the reciprocal exchange of the
radicals was investigated in the following systeme by means
of the radiocactivated uotqpcmx diphenyl mercury - benzene,
phenyl mercury hydroxide - benzene, tetraphenyl lead - benzene,
in the heating and irradiation with ultraviolet light. The
analysis of the experimental data shows that the reciprocal
exchange of the radicals takes place according to the open
radical mechanism or over an intermediate formation of
reaction complex with the solvent. Moreover, the dagree of the
exchange which depends on the composition of the reacting
system and the conditions of the reactions makes it possible
to determine the mobility of the individual radicals in the

Card 1/3 compounds to be investigated. In the present report the
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Radiochemical Investigation of the Reciprocal Exchange SOV/79-29-6-48/72
of the Radiocals in Some Systems

investigation results of the reciprocal exchange of the
phenyl- and ethyl radicals is described for the following
systems: - »
CGHSHgBr - CGHSBr’ CBHsﬂgBr - C6H6. CSHSHgBr - CGHSJg

e » w
CGHSMgBr - CcHe CzﬂSHgBr - 023531" (czns) 4Pb - cznsar,
. * ”»
(CSHS)4PJ - 6635.1, (0635)4&1 - C¢H, and ("655)20 - CgH . It

is shown that the reciprocal exchange of the phenyl radicals

in organomercury compounds and the ethyl radicals in organo~
lead compounds takes place only in the presence of additions
6.8, cobaltous chloride, aluminum bromide, metallic silver.
It was found that the exchange of the phenyl redical in
organomagnesium and orgamophosphorus compounds, with or
without additions; does not take place (2 tables). There are
2 tables and 4 Soviet references.
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Radiochemical Investigation of th
e Recipr
Exchange of the Radicals in Some Systemz ocal SOV/79-29-6-48/72

ASSOCIATION: Gor'kovskiy gosuda
Universityg & ratvennyy universitet (Gor'kiy State

SUBMITTED: December 9, 1957
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AUTHORS: Kolesnikov, I.M., Panchenkov, G.M., Orlova, A.A.

TITLE: The kinetics of the alkylation reacfzg;_g;_:;lucne with
propylene using alumino-silicate catalyst

PERIODICAL: Khimiya i tekhnologiya topliv i masel, no.9, 1962,

TEXT: As the reaction was considce¢red to be suitable for the
preparation of chemically pure cymenes, 1ts kinetics were
investigated in a flow system at atmospheric pressure. Thermo-
dynamic calculations have shown that at the molar ratioc of toluene
to propylene of 3:1, the alkylation should be carried out at a
temperature not greater than 260°C. The composition of the
catalyst was: (%) AlpO03z - 14,01; SiOp - 84.66; NaO - 0.36;
Feps03 ~ 0.15; 2Zn and Mg0O - traces. It was regenerated by air

at 550°C. The rate of feed of toluene into the reactor was from
0.4 to 1.8 x 102 mole per 1 cc catalyst/hour, Tt was shown that
for all the reaction temperatures investigated (180, 200, 220, 6 240
and 260°C) the yields of products decreased with the increasing
rate of toluene feed into the reactor, The conversion of
propylene exceeded that of toluene, as a result its conversion into
Card 1/2
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¢ymenes, diisopropyltoluenes and coke. The yield of cymenes
increased with temperature and reached a maximum (73% or gram moles
of propylenc or 24.3% of toluene taken for the reaction) at 240G°c .
On the basis of results obtained and thermodynamic calculations,
the process was described by an irreversible Parallel-consccutrive
reaction of the second order occurring in the gaseous phase

ki kp
A+ B —5 Al + B —5 \)lAa + \)2:\3

where A - toluene; B - propylene; A; - CYmunus;

Ao = diisopropyltoluenes; A3z - coke; ‘;1 and : 2 ~ 8toichio-
metric coefficients; ki, kg - reaction rate constants for the
first and second reaction stages. The reaction rate constants
ky and ko and their ratio K = ko/k; were calculated. “he
apparent energy of activation for the first stage was found to he
9+5 heal/mele and the sHeBAHd stage 6,9 Keal/male, ThHe prea _
exXponential factors in the Arrhenius equation were 39,8 mole/cm?

and 3.8 mole/cm3 for the first and second reaction stages
respectively. There are 4 figures and 3 tables.

ASSOCTIATIONS MINKh and GP im. Cuwkina
Card 2/2
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