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KOST, A. N.; SHEYNKMAN, A. K.; KAZARINOVA, N. F.
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Interaction of acetylpyridinium salts with dialkyl anilines.
Zhur, ob. Khim, 34 no.6:2044-2049 Je '64. (MIRA 17:7)

1. Donetskoye otdeleniye Instituta organicheskoy khimii AN UKrSSR
i Moskovskiy gosudarstvannyy universitet, imeni Lomonosova.
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SHEYNKMAN, #.K.: PRILEFSKATA, Allo; KOLOMOYTSEV, L.P.; KOST, A.N.
R i 187yl !dirtum, Vest.
Guaternary aslis of 4-z-dialkylamincpheny. pyr-
Mosk. un. Ser. 2: Khim. 19 no.6:74-82 N-D '64. (MIRA 18:3)

1. Kafedra orgasicheskoy knimii Moskuvakogo universitata.
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CHERFASSKIY, Ye.S.; SELOCHHLIK, N.H.; SHEYNEMAN ) ALK,

Fungicidal properties of some l.gubstituted pyridirea. )
Dokl. AN SSSR 156 no. 5:1197-1200 Je f€l. (MIRA 17:6)

1. Glavnyy botanichieskiy sad AN SSSR i Donstskoye otdeleniy’z?
Tnstituta organicheskoy khimii AN SSSR. Predstavleno akademikom
N.V.TSitsinyn.
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1, AJ¥.: ROZWHMBERG, A.N.

Condenss ion of leacylpicelinic salts with arcmetic aldehydes.
Stur. ob. khim. 34 nol.12:4046-4054 D 164 (MIRA 18:1)

rstvennyy universitet imani M.V, Lomonosova.
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LOMEYTSR, . SHEYNKMAN, A.K.; KORMEYEVA, I.T.
CHERKASSKIY, Ye.S.; KCLOMEYTSEV, L.R.; SHEYNKMAN, A.K.; KORUEIZVA,

v

; ]aminon 1.
Antiviral activity of quaternary salts of A—n—aialk¢1am1noerTg-
- iy N < oridi Tt
pyridines and chlorine-copger complaxes o;npjglglne ?asif o-(vrz‘ 18:5)
ahrbormceous tar. Dokl, AN S3SR 161 n0.5:1208-1211 4p '65. (MIith 28:°

1, Submitted August 27, 1994,
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KOLOMOYTSEV, L.R.; GEONYA, N.i. [Heonia, N.H.]; STRANGOVSKAYA, N.V.
[Stranhovs'ka, N,V.]; SHETNKMAN, A.K.

Effect of quaternary salts of 4 (n-dialkylaminophenyl)-pyridires

iol, zhur. 27 no.2:56-60 '65.
on dysentery bacteriophage. Mikrobio tma 185)

1. Donetskiy meditsinskiy institut.
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SHEYNKMAN, A.K.; KOST; AN,

1-Alkv1.2,3-dihydrcirdeles. Maetod, poluch. khim. reak. 1 preper.
no.11:57 164,

1oAlkyle5{4 ' <pyTidyl }«2, 2-dihyéroindcies. Tbid,:8-11

(MIRA 18:12)
1. Donetskiy filial Vsesoyuznogo nauchnc-1ssledovatel 'skogo
instituts. khimicheskikn reaktivov i oscbo chistykh khimicheskikh
veshchestv 1 Moskovskly gosudsrstvennyy universitet imeni M.V,
Lomonosova, Submitted May 1964,
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KOST, A.N,; SHEYNKMAN, A.K.; PRILEPSKRYA; A.N,

1-Alkyleb-(4'~pyTidyl)-1,2,3,4~tetrahydroquinelines, Meted,
poluch. khim, reak, i prepar. no,l1:12.15 '64.

(MIRA 18:12)
1. Donetskiy filial Vsesoyuznoge.nauchno~issladovatel'skogo
tnatituta. khimicheskikh reaktivov 1 osobo chistykh khimicheskikh
veshchestv 1 Moskovskoge gosudarstvennogo universiteta M,V.
Lomonosove, Submitted May 1964.
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SHEYNKMAN G., inzhener.

L S

s
Using a colorimeter to determine the color of flour and baked
bread. Muk.-elev.prom, 23 no.3:21 Mr '57, (MLRA 10:5)

1, Laboratoriya Moskovskogo tresta Glavnogo upravlsniya
khlehnpekarnoy promyshlennosti RS¥SR,
(Flour--Analysis)
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I' E.

Esters of
N—ariltiokarbamid-ﬂ'

Zhurnal obshchey khimii,
(USSR)

PERIQDICAL:

ABSTRACT:

particulerly with aniline,
derivatives.

(RO)QP(O)NCS + 0635“32

One of these compounds, the
carbamide-N*-phosphoric acid,

insecticide and anti-tuberculous properties,

As was snown by Levchenko and
of isothiocyanate phosphori

N-arylthiocarbamide—ﬂ'—phosphoric Acids (Efiry
_fosfornykh kislot)

1959, Vol 29, Nr 4, PP 1249-1254

~coworkers . (Ref 1), the esters
¢ acid react with amines; and
in such a way as to form thiourea

-———r—(Ro)zP(O)NHCSNH06H5,

diethyl ester of N-pheny lthic-
(czaso)zp(o)NHcsnﬁcszs, possesses

It was therefore

of interest to prepare esters of N—arylthiocarbamide-N‘—

phosphoric acid with

nucleus and to examine their physiological properties.
of isothiocyanate phosphoric acid (Ref 1) was

ethyl estler
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S0V/79~29-4-47/11
Esters of N-arylthiocerbemide-N'-phosphoric Acids

p-phenetidine, o-; m-, and p-chloro aniline, m-zzircpkansi,

p-fluoro aniline, p-aminophenylsulfamide, p-sodiumaminosalicylate,
=7 and phenylhydrazine. The diethyl esters o¢f N-arylthiocarbamide-

N!-phosphoric acids obtained are colorless compounds with

acid properties. They are slightly soluble in water, benzene,

ether, and CCl4, and can be recrystaliized from alcohol and

acetone. The diethyl- and diphenyl ester of isothiosyanate
phosphoric acid and the diphenyl ester of isothiccyanate thio-
phosphoric acid form similar thiourea derivatives with o-amino-
thiophen2l. These compounds are, however, unstable and cyclize
as soon as they are left undisturbed for some time, while benzo-
thiazole derivatives and H,S form (Scheme 2). N-(benzothiazolyl-

2)~diphenyl-diisobutylphosphamate and -diphenylthiophosphamate
are cclorless crystalline compounds. N~methylwo-aminoihiophenol
reacts as eeasily with the esters if isothiocyaznate thiophes-
phoric acid and results, via the thiourea derivative, in the
derivatives of 3-methylbenzothiazolidene-2. The corresponding
diphenyl ester of the same acid results in N-(3-methylbenzc-
thiazolidene-Z)—diphenylthiophosphamate according to scheme 3,
Card 2/3 «-aminopyridine and N-methylbenzothiazolonimine result, by
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SOV/79-29-4-47 /77

Esters of N-arylthiocarbamide-N'-phosphoric Acids

reaction with the diethyl ester of isothiocyanate phosphoric
acid, in the corresponding thiourea derivatives (Scheme 4).

The esters of arylthiocarbamide phosphoric acids proved ito be
weakly insecticide and anti-tubercalous agents, with the ex-
ception of the diethyl ester of N-(p-chlorophenyl)~-thiocarbamde-~
N'-phosphoric acid and the diethyl ester of N-phenylthio-
carbamide-N'wphosphoric acid. There are 1 table and 5 ref-
erences, 1 of which is Soviet.

ASSOCIATION: Institut organicheskoy khimii Akademii nauk Ukrainskoy SSR
(Institute of Organic Chemistry of the Academy of Sciences
Ukrainskaya SSR)

SUBMITTED: January 6, 1958

Card 3/3
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Xr 9y PP 147
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PERIODICAL.

. btaj.ned in
A ide can be O o tr
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Preparation of Phosphorus-Diiodide and -Triiodide SOV/79-29~5-14/75

can be prepared without difficulties. Carbon tetrachloride,
chloroform, butyl iodide can be used for the recrystallization of
phosphorus triiodide, but most suitable is dichloro-ethane.
Phosphorus triiodide is obtained in the form of rather large brilliant,
dark-red crystals with a melting point of 60-61°, There are

5 references, 2 of which are Soviet,

ASSOCIATION: Institut organicheskoy khimii Akademii nauk Ukrainskoy SSR
(Institute of Organic Chemistry of the Academy of Sciences,
Ukrainian SSR)

SUBMITTED: May 6, 1958

Card 2/2
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LEVCHENEO, Ye.S.: SI:IEYHK!!Eh&~ 1.B.; KIRSANOV, AV,

ds.
Phenylamides of H—die.nilidophoaphinylareniminoaulfonic acids

]
Ztur.ob.khim, 30 no.6:1941-1946 Je 60'(Mm 13:6)

1. Institut organicheskoy khimii Akademii nauk Ukrainskoy SSR.
) (Amides) (Sulfonic acids)

e M Nt e i - - o
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LEVCHENKO, Ye.Se; SHEYNIQLA_N,"E:E-: ; KIRSAUOV, AN,
I\L‘dichlorophosphinyla_]kanﬂninosulfonic acid chlori(.des. ]Z.g%rli)
obJkhim. 33 no.10:3315-3323 0 '63. MIRA 1€

ok T

1., Institut orgunicheskoy khimii AN UkrSSRe
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senzornnya khrongkatya Vv semeci}d 2
‘Trud;-,r Mad. in-ta (Izhav. JoS. mede
Joskva, 1949
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USSR/Physics - Photoconductivity 11 Oct 52

- "Photoresistances of CdS Monocrystals and Their Photoactivation,” V. Ye. Lashkarev,
Acting Mem, Acad Sci Ukrainian SSR, V. S. Medvedev, A. I. Skopenko, G. A. Fedorus,
M. E. Sheynkman, Inst of Fhys, Acad Sci USSR

"ok Ak Nauk SSSR" Vol 86, No 5, pp 905-907

At 7th Conference of Semiconductors in 1950 {cf. lashkarev et al., nIz AN SSSR, Ser Fiz"
16,81 (1952) photoactivity of CdS monocrystals was reported activated by light. Show that
photoresistance of CdS is only one exhibiting, in addition to high sensitivity, practically
horizontal spectral characterisitcs within band 0.4 to 0.2lu, Received 5 Aug 52,
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/Decre e of the shatoseansitivity of cadmiom su.lﬁ{m.ono- F;
N the regicn of their astursl abcorphion.

Lashkarev, E_A, Sat'kov, G A, Fedorus, andM.X_Sh_._‘L&_\
Tt Tz Zhur 1. RITRTIST

ma breo I, —The spectral

- dcpendcncc of the phuwormaullthe photocurrent cutpat, - g
the rmobulity aud the ifetumne of tre photoarriers, 26d the )
retffe of refliation and ragsmismion of C4S muncarystaly /
aefe atinhied it was fuuad thal o the range from 4003 to =

SXX) A the carrier mobility wus indzpendent of the wave
length af the exmiting light. The reflection cocff. {n the
range of patural abgorption dees nat cxceed 209, The
spectral function of the lifetime XA} of the photoc:xmcts
upon transition {rom the short-wave part of the spectrum to
the max. of the photocurrent is different for the diffetent
samples; it can increase, remain coast ., or decrease, and in
thrs katter case reaches its ma. at tie max. of the photocur-
rent. This finds ity explanation i that <%(\) is 2 concn. func-:
tion. The photocurrent cutput, detd. eccording fo several
methods, is similar in the shape of its curve to the skage of
the spectral {uaction of the photocurrent, and this is why
the photuseusitivity decteases in the range of patasal ab- .
=rpton. An explagaticn is furuished-by the hypotkesis of
ncaphotoactive exciton annihilation at the crystal surfece

witen absorbing the strongly absotbed ﬁght. The photact-
ficiency f at tie max, of the photocurrentsss 0.4, bnt in the
short wave-lengih region, 8 will drap ¥ W02, Ivisshoon
that if such functions are measured By 2id of phatm%t
equalization ax fecommended. bi/ Bube | (C.A. 20, 08%¢

roacous mammboom " 23 relerencdd,
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A ST ST {n CdS single cryatals., Ukr. fiz., zmr,
‘Diffusion of photoc&rrie“ n e (MIRA 11:3)

2 no.ls374=375 0-D '57,

1, Institut fiziki AN URSR,

(Cadmiunm sulfide--E (Photoconductivity)

lactric properties)
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20-114-6-18/54
AUTHORS: Lashkarev, V. Ye., Member of the Academy of Sciences of the

Ukrainian SSB, Saltkov, Ye. A., Fedorus, G. Aey Sheynkmal, M.K.

o O,

TITLE: The Shape of the Spectral pistribution of Photoconductance
by Single Crystals of cas (0 forme gpektral'nogo raspredeleniya
fotoprovodimosti monokristallo¥ cdas

PERIODICAL:  Doklady Akadenii Nauk SSSR,1957,Vol. 114,87 6,pp.1203-1205(ussn)

ABSTRACT? The experiments were carried out with monocrystals of Cd which
were obtained bY & synthesis of Cd vapors and sulfur. The
electrodes were produced by vaporizing of indium in vacuo.

A TM-2 monochromator with a gpecial incandescent lamp (340 Watt)
served &8 1ight source. The spectral characteristic of the
photocurrent was determined at stationaTy jillumination of the
sample. The jpvestigation of the spectral dependence of the
proper time of the photocarrier is also described here. The
authors shortly discuss the measuremgnts of the following
quantities: momentary proper time T of the decrease of the
photocurrent at the moment of the emigsion of 1ight, the yield

card 1/3 of the photocurrent 849 the mobility of the photocarrieT.
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FEDORUS, G.A. [Fedorus, H.Ai.]; SHEYNKMAR, M.K.

B

Study of the spectral cha.racteristicér -of cadmium selenide crystals
[in Ukrainian with summary in English]. Ukr. fiz. zhur. 3 10.2:
204-215 Mr-Ap '58. (MIRA 11:6)

1.Institut fiziki AN URSR.
(Cadmium selenide--Spectra) (Photoelectricity)
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AUTHORS: £.I.Rashba, 3.K.Sheynkman SOV/57-23-9-3/33

TITLE: Influence of Su T H¢ESHbination Upon the Kinetics of
Photoconductivity in Semiconductors (Viiyaniye poverkhnostnoy
rekombinatsii na kinetiku fotoprovodimosti v poluprovodni-

kakh)

PERIODICAL: Zhurnal tekhnicheskoy fiziki, 1958, Vol 28, Nr 9,
pp. 1883 - 1889 (USSR)

ARSTRACT: This is a study of the kinetics of photoconductivity

in a semiconductor under the most simple premises with

_respect to the recombination mechanism intended te present
a clear and illustrative explanation of the influence of
surface recombination upon the course taken by photocurrent
relaxation at dgifferent values of the light absorption
factor. The surface recombination 1s essential even in the
early stages of the photocurrent relaxation processes. In
order to make this influence accessible to measurement the
values To are given at which B* which is computed according

to formula (3)is about 2/3 of B- g¥ denotes the effective
Card 1/3 quantum yield and fo the real quantum yield. This report
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Influence of Surface Recombination Upon the Kinetics S0V/57-25-9-3/33
of Photoconductivity in Semiconductors

covers an investigation of the spectral disribution of

the stationary photocurrent, of the effective quantum yield
and of the effective life which were recorded by methods
described in publications. It is believed that the spectral
dependence found in connection with the investigation of
the quanium yield has a physical meaning and that it is

not conrected with the insufficiently short period during

which the yield was measured. There is everv indication
shat the I88 zoncorysislssciually sxhitt sxhs real specizsl de-
pendence nf guartun yield, V.Ye. lashkarev, Member, Acadexy of
Sciences, Ukr SSR proposed the subject for this study.
s V.Yu.Fedorchenko assisted in the calculations. There
are 9 figures and 14 references, 13 of which are Soviet.

¥

ASSOCIATION: Institut fiziki AN USSR Kiyev (Institute of Pnysms AS TkrSsR,
Kiyev)

SUBMITTED: December 6, 1957
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: 0v/57-23-10-7/ 40
Investization ol the Spectral Distribution of the Shotoconductivity of Cds
Single-C rystals at 77 and 20K

dependence upon the wavelength of the absorbed light. 1t T2-

gults that the fine structure of the spectral distribution of
the photosensitivity at low temperatures cannot be explained
by a mechanism which is connected with the velue of the ab-
sorption coefficient, with the int'luence of the crystal sur-
face and similar phenomena. The explenation is apparently af-
forded by a pasrallel action of several mechanism effective
either in the absorption of light or in the creation or annihi-
iation of photocarriers. Special notice is given to thg little
prgnounced siructure of the spectral distribution of T (7.} at
{7 K in a range where the spectral structure of the photocurrent
is expressly evident. This may offer evidence for the fact that
it is not possible to explain the spectral siructure of photo-
conductivity by a simple surface recombination of the free cer-
riers. From the considerations advanced in this paper it pro-
ceeds that it is necessary to introduce a relation between the
quantities determining the photosensitivity of crystals and the
frequency of the exciting light. The experimental parameters

Card 2/53 which are available at present are insufricient for giving 8

A "
PPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549330011-4"



"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549330011-4

T A S A S R S TR S B PR SO T s ST T

.. sov/57-28-10-7/40
Tnveerign*” * the dpecgral Distribution of the Phoroconductivity or CdS
Single-Crystals at 77 and 20°K

unigue answer to the suestion how such a relation should be
established. In this paper only a fesx possibilities can be men-
tioned. 4 careful confrontetion of the spectral distribution of
the steady photocurrent with the absorption spectra showed the
absence of any immediate connection bpetween photoconductivity
and the narrow absorption lines. V. Ye. lLashkarev, Member,
tcaaemy of dsciences, Ukr@:R, and A. F. Prikhot'ko, Correspond-
ing Member of the Academy o Sciences, UkrSsR, showed constant
interest in this work. ¥. [. Rashba discussed the work with the
autnors. There are 5 figures, 2 ravles, and 28 references, 16
oi which are Soviet.

SUBHMITTED: December 16, 1957
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Inst of Physics), 110 copies. List of author's works at end of text (15 titles)
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s/058/62/ooo/008/081/13u
On the passage mechanism of through... A062/A101 :

-

served potential drop at the cathode embraces not only the gate reglion, put also
a portion of the semiconductor volume (the go-called photocurrent parrier 1ayer) .
With an increase of illuminatibn the barrier potential Jumps increase on the
cathode and decrease on the anode . . When 41luminating an ohmic In contact one
observes either & peduction of the nantibarrier ability" thereof oT. even a tran- s
sition to the "parrier ability", analogous to the increase of the barrier Jump on J
a gold cathode. The probe characteristics of the samples, that is,the magnitudes
of the stationary currents traversing the 'sa_mple as a function of the position of
the luminous probe between the elactrodes, were investigated. A small photo-
current drop is observed when displacing the luminous probe from’ the cathode to
the anode (length of the sample: 1 -1,5m). The time of setting up o7 the
stationary photocurrent on probe 111lumination of an In anode (cathode of gold)

4s 10 times jonger than in the caseé of a Au anode (cathode of jndium). The un-
usual inertness on the ancde i1lumination when the cathode is a barrier electrode
(Au) serves, in the authors' opinion, ag a direct confirmation of the m,'pothesis
on the necessity of accumulating noles to form & gate. Illuminating a cathode

of indium as well as of gold peduces DY entire orders of -magnitude the photocurrent
rise time in comparison with the 111umination of the anodes. For that reascm

‘Card 2/3
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SAL'EOV, Ye.A.; FEDORUS, G.A.; SHEYNKMAN, M.K.

Effect of surface processing on soums photoconductivity characteristics
of CdS monocrystals, Piz, tver. tela 1l no.bz579-582 159,

(MIRA 12:6)

1. Institut fiziki AN USSR, Kiyav.
(Cadmium sulfide crystals) (Photoconductivity)
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87382
5/120/60/000/004/024/026
E073/E435
Sulphur-Cadmium Photoresistances @Cﬂ(—fﬂl (FSK-ML) With Improved

Contacts

The photorcsistances FSK-M1
plied only with aluminium contacts
produc i ibed method. There are

2 figures and ly references

ASSOCIATION: Institut fiziki AN UkrSSR

(Institute of Physics AS UkrSSR) ’ \7L

SUBMITTED: May 27, 1959
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81633
The Mechanism of the Photoconductivity s/181/60/002/06/21/050
in CdS-Type Single Crystals B0O06/BOS6

(Ref. 9), who found the dependence of the quantum yield of the internal
photoeffect upon the concentration of the photocarriers in the crystal.
The simplest model that is based upon the participation of excitons in
photocarrier production is the scheme of double optical trangitions, with
the aid of which the new photoelectric peculiarities of CdS-type single
crystals may be explained. On the basis of this exciton hypothesis also
other experimental results are analyzed, as €.8. the lux-ampere character-
jstics of the photocurrent Iph(L)- L, the dependence of the photocur-

rent yield upon the light intensity ag(L) ~ L, as well as the function

(L) ~ L (¢° is the relaxation time of the photocurrent); these three
functions are represented in Fig. 1. It immediately shows that the scheme
of double optical transitions is not able to explain these functions. The
endeavor is therefore made to explain all these effects by using a

different model representation. The function ° ~ L"1 was found to be

explainable by quasibimolecular photocarrier recombination, and the
increase of the photocurrent yield agr‘L by a triple-impact model in the

production of photocarriers from excitons, for which there again exist

Card 2/3
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- 81633
The Mechanism of the Photoconductivity s/181 60/002/06/21/050
in CdS-Type Single Crystals BOO6/B056

three possibilities, one of which is schematically represented in Pig., 2:
The interaction between an exciton and a phonon within the region of a
charged electron trap. In the transition scheme shown in Fig. 2, level I
represents the electron traps which are slightly filled in the dark and
are neutral if they contain no electrons; II - recombination levels
which are nearly filled up in the dark with electrons. This scheme is
analyzed, and it is shown to be able to explain a number of effects such
as the kinetic effects of photoactivation. The naw scheme ought, if it
represents real conditions, to entail a number of new phenomena to be
verified experimentally (the photosensitivity of the samples should grow
with trap concentration; the electron concentration in the traps would
have to be proportional to a y etc.). The author finally thanks V. Ye.
Lashkarev, Academician of the AS UkrSSR, for his interest and discussions.
There are 2 figures and 9 references: 6 Soviet, 2 German, and 1 French,

ASSOCIATION: Institut fiziki AN USSR, Kiyev (Institute of Physics of the
AS UkrSSR, Kiyev)

SUBMITTED: October 12, 1959

Card 3/3

LTI TN

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549330011-4



APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549330011-4

N .
S R SRS e O G SR R R SR SRS A Sy 1333

. . 25567
S/185 60,/005/002/002/022
g, Lf-[‘77 D274/D304
—————————"
AUTHORS: Sal'kov, Ye.A., Fedorus, G.A. and Sheynkman, M.K.
TITLE: On the role of contacts in the effects of photoacti-

vation and infrared extinction of photoconductivity
in CdS single crystals

PERIODICAL: Ukrayins'kyy fizychnyy zhurnal, v. 5, no. 2, 1960,
141-148

TEXT: The question is axamined whether the peculiar features of
photoconductivity of CdS single crystals are properties of the semi-
conductor or whether (and to what extent) they belong to the contact
between semiconductor and metal. Photoactivation and infrared ex-
tinction were studied on CdS single crystals with ohmic (strongly
anti-depletion) contacts, obtained by applying melted In or Ga to
the surface, and on specimens with depletion contacts, obtained by
Al-spraying of the unprocessed surface. The main result of the ex-
periments was that the investigated effects are related to the semi-
conductor itself, and not to the contacts. Fig. 3 shows a block-
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S/185/60/005/002/002/022
On the role of contacts... D274/D304

diagram of the measuring device. A variable voltage was applied to
the specimen, of frequency 100 kc and amplitude 1,65 v. With given
parameters of the circuit, capacitance of specimens equal to 0.1
pFar., and ohmic contacts, mno dependence whatsoever of the photo-
current on the frequency of the applied voltage was observed even

at frequencies of 200 kc. In studying the photoactivation, the
specimen was simultaneously illuminated from both monochromators.
The light from one monochromator was modulated, whereas the light
from the other was fixed. The dependence of the photocurrent-ampli-
tude on the light-intensity was measured at both constant and vari-
able (100 to 200 kc) voltages). The displacement of the photo-
carriers in the specimens did not exceed, as a rule, 1/40 of the
distance between the electrodes (which was 2mm) when a variable vol-
tage (100 kc) was applied. Hence the effects observed in this case
were not related to contacts. Constant-voltage measurements were
carried out on more than 20 specimens with different contacts; the
ordinary method of measurement was used. V.E. Lashkarev, Ye.A,
Sal‘'kov, G.A. Fedorus, M.K. Sheynkman (Ref. 11l: UFZh, 2, 261, 1957;
3, 207, 1958; DAN SSSR, 114, 1203, 1957). The spectral distribution
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photocurrent in gpecimens with deplefion contacts apparently.cogro-%
borates the assumption of nsluice' formation at such contacts. There

are’ 10 figures and 12 references: 8 Soviet-bloc and 4 noSoviet- S
N bloc. The references to the English-language publications read as ‘

follows: R.H: Bube, Phys. Rev., 99, 1105, 1935; A.Rosa, Proc. IRE,i

43, 1850, 1955; R.H. Bube, Phys. and Chem. Solids, 1, 234, 1957; k

I. Lambe, Phys. Rev., 98, 985, 1955. : .

ASSOCIATION: Instytut fizyky AN USSR (Physics Institute, ‘AS Ukr
SSR)

. SUBMITTED: July 3, 1959 ) ,
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an, 2600 (1134 143,119
AUTHORS: pisarenko, Zh. G. and Sheynkman, H. K.
TITLE: visualization of dislocations in CdS gingle crystals

by etching
PERIODICAL: Fizika tverdogo tela, V. 3, DO 4, 1961, 1152-1157

TEXT: It is known that on the (0001) plane of cds single crystals, etoh
patterns of hexagonal form appear, which are attriouted to dislocations.
However, no methods of visualizing this for other planes, €.&«

(1120) or (1070) are known. Such a method is suggested here. The CdS
single crystals were obtained by synthesis and sublimation. First, their
orientation was determined by X-rays. They were, for the most part,
plane-parallel plates (5x 3 x0.01 mm) which were partly smooth like glass

and partly striated. Some diverged from this orientation by & few

minutes up to 15°. Before and after etching the surfaces were studied

by metallographic microscopes, Mui-5 (MI-5) and Myn-8 (HIN-8),

visually and by means of microphotos. The best results were obtained by

etching in hot hydrochloric acid vapor. Concentration of the acid,
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Visualization of dislocations ... 3102/3214

temperature, and duration of etching were varied to determine the

opt imum conditions. It was found that the results were most favorable
under the following conditions: The crystals were exposed to vapor for
1-1.5 min at 100°C and placed 4-5 cm above the acid surface; the acid
concentration was 25-30%. After etching the crystals were rinsed in
water. During etching the crystals were placed in a fine molybdenum

net. The relationship between etching pits and dislocations was also
investigated. The following conclusions vere drawn: As in many other
crystals, the etching pits are arranged in terrace form, their shape
depending on the face indices. If the etching time is extended, no new
pits will appear. This indicates that the etching pits correspond to
dislocation lines. On studying thin crystals (up to 10 p) it was found
that the etching pits weTe arranged antiparallel on opposite faces (1150).
One can assume that these were on one of the dislocation lines passing
through the whole crystal. A characteristic feature of dislocations is
their behavior on thermal treatment. Experiments of this kind (700°C,

He atmosphere, 4 hours) showed that the etching-pit density rises up to
100 times on heat treatment. It was also found that the dislocation
densities at the center and at the edges of the crystal were very different.
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This shows that the introduction of impurities by diffusion from the
surface leads to a highly inhomogeneous distribution of the impurities.
Further experiments will show whether there is any relationship between
the dislocations of CdS-type crystals and their electrical and photo-
electrical properties. The authors thank V. Ye. Lashkarev, Member of
the AS UkrSSR, for his interest; and V. N. Vasilevskaya and L. I.
Datsenko for discussions and help. There are 5 figures and 6 references:
2 Soviet-bloc and 4 non-Soviet-bloc. The three most important references
to English~language publications read as follows: M. Kikuchi, 5. Jizima,
J. Phys. Soc. Japan, 14, 1638, 1959; D. C. Reynolds, S. . Chysak,

J. Appl. Phys. 31, 94, 1960; J. Nishimura, J. Phys. Soc. Japan, 15,

732, 1960.

ASSOCIATION: Institut fiziki AN USSR Kiyev (Institute of Physics,
AS UkrSSR, Kiyev)

SUBMITTED: August 2, 1960 (initially) and October 26, 1960 (after
revision)
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AUTHORS Lashkarev, V. . Ye., Sal'kov, Ye. A., &nd Sheynkman, ¥. K.

TITLE: Study of the photoactivation of the photocurrent yield in
CdS single crystals

PERIODICAL: Fizika tverdogo tela, v. 3, 1O« 7, 1961, 1973 - 1982

TEXT: The authors attempted to study the activation of the photocurrent
yield inOCdS-type single crystals in 8 temperature range of from - 70

to + 115 °C. The method consists in the following:s the specimen is
exposed to short rectangular pulses and, jndependently thereof , also
subjected to an exposure constant with timej the experiment shows that
with increasing jntensity of il1lumination the slope of the first part

of the curve of growth of the photocurreﬁt determining the photocurrent
yield increases. The photoactivation of CdS single crystals has been
discovered and described by Lashkarev and G. A, Fedorus (Izv. AN SSSR,
ger fiz. 16.81, 1952). It has pbeen observed by the suthors also in CdSe
and CdS-CdSe. Several attemptis nhave been made to & theoretical study
and explanation of this effect. Thug, €+ &+ L. G. Paritskiy and
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S. M. Ryvkin (rF1T, I1I, 545, 1960) explained the photoactivation in
CdS-single crystals by the presence of fast adhesion levels for photo-
carriers. The asuthors found that jin these crystals the curves of growth
of the photocurrent consist of two parts with different slopes and that
the exposure influences only the slope of the second part. In some cases
the concepts on photoactivation strongly diverge. In view of the

- experimental results this process is obviously complicated. The present
paper is intended to contribute to the explanation of these problems.
The main possibilities of explaining the effect of photoactivation consist
in the explanation of the relationship between the actual quantum yield
¢ and the light intensity L as well as in an application of the concepts
on the fast adhesion levels to the kinetics of the photocurrent. In
order to explain the nature of the photoactivation, & so-called
"jigeriminating experiment" is necessary which admits the clear determina-
tion of the proper mechanism. It is demonstrated that different mechanisms
of photoactivation may lead to different shapes of the curves Gf(N) where

Gf is the slope of the second part of the curve of growth of the photo-

current and N the electron concentration. Three mechanisms are studied

Card 2/5
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* \)

xistence of fas?t edhesion levels (discrete level

more thoroughly. @) E .
C-f(N) is then given by , .

of depth Ui’ and concentration Mi).
-1

NER A L - e _ R
Ge -{; + ( i3 )2j 6(1) wnere @ = Qexp(-Ui/kT), Q is & statistical fector -
i ) + N i e
(- “.il _} .

19.n~> at room temperature, when®

of the conduction band equal to 3.10
1s form not one discrete level but:

-.m . ©b) The fast a¢hesion leve

m
eff
.an energy bend from.U1 to U2 in which they ere irregulerly distribufeé.: “

- with the density i/ (U); . )
— R0 e . ' S
6=[1+gex ]G @. - .
O T . -
Q=Qe ; Q=Qe . o
; . v ¢
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Study of the photoe.ctivation B102/3202 .
then holds. ¢) The occurrence of carriers is the result of 8 phofoactive‘
exciton decay on &n occupied slow electron level (concentration)ﬁi,
: N . : : : .
s o LN
depth Ui)’ Then, G % - 5 Cnax (3) where G\ ii.the.ma;imum quan??g .
yield, Qi - Qeip(-Ui/kT).\ These three cases ane-théoretically studied
n the Gf(x) curves, where X = N/Ki, are compared. .Experimental

studies were made with non-treated CdS-single crystals (growm from vapor).
Indium sputtered in a vacuum gerved as electrodes thus warranting the
linearity of the voli-ampers characteristics in & wide rahge of* voltage "
and concentration. Also, the jux-ampere characteristics were measured -

in all speeimens. A Kerr cell gerved as. light modulator. The curve of
growth. of the photocurrent a typical specimen is shown in Fig. 3¢ The
Gf(Inhot) curves were teken from several specimens. According.to.tpe

course of
Compared
cdS-single cry

in detail a

uld be divided into two groups.
he experiments show that in the
re characteristic photoactivation.

these curves the specimens cO
to the theoretical results, ¥
stals with linear lux-ampe
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is caused by the existence of fast adhesion levels of either discrete or.
continuous energy distribution. Photoactivity which is connected with '
a ohange of-the actual quantum yield as the result of a change of the
exposure intensity t¢duld not be observed. ‘There are § figures ehd

9 references: 8 Soviet-bloc and 1 non-Soviet-bloc.. .

4SSOCIATION: = Institut poluprovodnikov AN USSR Kiyev (Institute of Semi-. .
conductors AS UkrSSR, Kiyev) . . Cow

SUBLITTED: Januery 28, 1961 T
—ad 0t f_ , ‘ /\\ )
/ Pt f
qﬁ ¢ 10%cex,
&
L5 ic Y r T 5;
: Frg. 3 ! £
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AUTHORS: Kynev, St.; and Sheynkman, . . ’
TITLE: Effect of a strong electri  f2-.4 7% the kinetics of photo-

current in single crystals ¢ 53

PERIODICAL: Fizike tverdogo tela, Ve 3, ¢ S 1961, 3539-3541

TEXT: During the measurementis of the jnerzass - photoourrent the
spacimens were either in a vacuuml (1075 mx Hz. 7 jn air. When steady
photccurrent had been established after 117 natien (A = 5200-5300 X), the
light wes gwitched off and the specimen remainad in darkness for a certain
period of time Aid.Qﬁtd . 20-600 sec). Tx ZiInh WaS again switched on
and the curve of the increase in photogurra”i #2% ~pserved on the screen cf
an JHO.1 (ENO-1) oscilloscope. The time Te-c required for & 50% increase
was celculated. The experiments were repesa’s 43 th the same pericds of
darkness and light, but during the dark per. <% = sinusoidal voltage with =
fraquency of 70-100 kc/sec and an amplitude -F o 1.3 xv was applied %o the
side electrodes. 1t wag found that Tgar = C...isrably longer in this VK
S~ Ve
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Effect of a strong electric ... >'04/B138

cage than in the absence of a high-frequency < 2'2. 1In some cases this
increase was 200 times. Heating the spesim: % ro effect on 150%. The 1

value increased with the amplitude, the high Jrequency field, and the lergih
of the dark period. The large increase it - .. .:tributed to destructionof
electron adhesion levels and hole trapping -ri zdhesion levels by the
electiric field causing redistribution betweer “he various recombination
levels, followed by rapid recombination. T~ «- are given to Academician
AS UkrSSR V. Ye. Lashkarev for discuszison:z. ~. +-z are 1 figure and

12 references: 6 Soviet and 6 non-S:vies. .. ze most recent refer-
ences to English-language publicavions rsg: .- I~.lows: I. T. Steinberger.
I. Phys. Chem. Solids. 15, 354, 1960. W. W. ::-<» F. E. Williams. Solid
State Physics, 6, 95, 1958. R. N. Dexter. .. £nys. Chem. Solids, 8, 494,
1959.

ASSOCIATION: Institut poluprovodnikov AN USSH Kivev (Institute of
Semiconductors AS UkrsSR, Kiyoe

- e
WL
1

SUBMITTED: March 31; 1961 (initiallr) - . "=, 1961 (after revision)
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On the spectral dependence of ... D210/D304
ASSOCIATION: Instytut napivprovidnykiv AN URSR, m. Kyyiv (Insti- IX

tute of Semiconductors, AS UkrSSR, Kiyev
SUBMITTED: January 2, 1961
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' 5/120/62 000/002/0 ok
2 47700 s/120/62/000/ 1037/ 047

| AUTHORS: Kynev, Ste oynkman, M-K- Shul'gas 1.B.,
and Fursenko, 'y
TITLE: Contactless method of measuring the parameters of
certaln semiconductors a

PERIODICAL: pribory 1 tekhnika eksperlmenta, n0.2, 1962, 154-159 !
TEXT: Essentially, the method consists in placing the

currente. This canp be calibrated 4n terms of the bul
conductivity of the sample- The oscillator operates at about ;

10-15 McSs. The electrodes a L
illuminated, for determining its photoelectrlc propert:.es

Some applicatlons axre:

enclosed volume without requir ng their exposure to the

T
e : !

study of just these distort:\.ng effectsi study of samples in an “
i

kinetics of infra—red extinction of a ;

atmosphere', gtudy of the
card 1/2 e
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3125/3108

-

LULTIICHE: Sneynkman, .. X., and Luk'yenchikova, Y. 3.
\N

JIVLE: Some features of the photocurrent noises in the exciton
mecuanism of carrier production in insulating
zhotoconductors

b ' .
PENIODICAL: Tizika tverdogo tela, v. 4, no. §, 1962, 1213-1221 fo

S2iT:  Slariing from the spectral density S(f) = 4{1(G)coswéd6,cu=2nf of
o

the intensity of fluciuations and using the correlaiion function

6)n(s ), & = t-to, the authors derive uhe spectrum

47171 \An2ype — An-\/l‘hz) 4712 2 (—3n2yy -+ Andfl?n)
= -+ .t
Su(f) D(1+w g . D(l-o—wz.;‘) (10)

of the photocurreni noises for (a) the exciton mechanism of production
(rate of production uunqy ané (b) the direct bend-band excitation (rate of
production L). The autiors use the correlation method of K. . Van Vliet
_and ;};§lox (Physica, 22, 231, 1956). From (10). the expressions
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Some features of the pnotocurrent ... B3125/5108

; — 1
422 (An-—- 5 But..) 4<; (—-Anz—;-TB“tl)

Si()=

_—)(1+wt) —:2)(l+u2t§ ! ' (13)
At — B [ — afay, -+ alion + (a3:)'] — 2BRa330% -+ By ("m)'z , ‘ \//
v= 2(ay; + a)(ataon — atiaz) . ) i ( 1 4)

n+ﬂ

By, =23 (n—+n%)(N—h)+2
Bz, =28 (n+n%) (N— h);

(15)
By=8y= —3(n-+n°)(N—h) —sh-

(11)

llay, i " A".A"; ”'*"” A".'A"; ” i a;; = —“BUA”’{
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the pnotocurrent

B..—z_dp.., =12 s B‘,——p,,—p,‘, i#)=1,2, s

) LT (12)
derived. The index J refers 1o exciton mechanism. 7rig. 1 gives the
. of sransitions. =n is the concentration of the additional (photo-)
the concentration of the trapping levels (denoted by I) for f/
taat are in heat exchangr with the conduction band, h - the

. - -u/kT
electrons on these levels, €= Qe /T

- the probability
2 . e s -
=2 (2am h”)B/ /h - the statistical factor of
- tqe deptii of the levels I. The levels II are
blnunlon levels. n_ 1is the number of the dark current carriers
tne conduction band. Fig.

v
poY

2 shows the dependence of the zero frequency
ine electron concentration for the cases (a) and (b). The
xc . . . . . . -
n) nas a sharp maximum in a certain region of n. The
stﬁ’n¢1T" of the L*ucthatlgxg in the conduction band causes a
ncrease of the decay time T of the fluctuations. The exciton
1
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30one ieatures of ine photocurrent ... B125/B108

photocurrent noise can De much greater than the noise in the absence of
excizons. The phoitocurrsni increases rapidly with the illuminance ip the
Tegion ol intense photocurrent fluciuations. These phenomena are caused
oy she Instebility of the cuanitua yield which leads to a positive
feedtack. There are 4 Tigures.

45500I.TI0N:  Institut poluprovodnikov AN SSSR Kiyev (Ins»ltuue of
. Semiconductors 4S USSR, Kiyev)
SUZLITED; December 25, 1961 '
TiZe1: The scheme of the transitions in an insulating photoconductor
\C. 5. CdS type). exe
Tiz. 2: Dependence of the ‘ow-“requency noises S (1) and 5, (2) and of

iie correlation times T, (3) and < ® (4) on the concentratlon n of

gnotocarriers.

card a./y‘,( </

B T 1

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549330011-4"



"APPROVED FOR RELEASE: 08/09/2001

CIA- RDP86 00513R001549330011 4
RS ‘mi LS KT ARIE e R ﬁ@,‘-:?}:-i* utﬂi‘»ﬁﬁ&

a Tuk! .,,...10“”»'0\"&1 H.3.
=nd L

- P ;-:ec_t l':(‘
:- '160 15’-‘15... O_. 1e ‘1.-0 toel R
= - ) ,

vrie A AT rolbcs
S On deveTrnes b‘y studying pnotocury? 1T n
Sl sno i Os«GL‘;,JO 5

5<

o, 21 1962,

v, Ty &
< ."1 [

et er ATV g aurnegly

‘kyy TiEyCERYY 2

N ‘-Y'f"l’“s
B e R ) DI T -
RICDIVaS 00% - 225

< = © - - s Tes gd T : e  geter e o ";O—
o3 e ielusion -2 =27 evnnriheutallJ oy 2 mechenisn ci D&
* . - oY [5G e M ~ ES 1 -
S maer? meration &% YT T xly effectec OF = xeiton into & )<
LOCLa s~ ent noises are oreE J tne decay of af & rapning-
gne pnoSoCUETERY T hich involves wEE L, llgea electron tret e
va- A . =3 ~oT31 00 bl T gty S ors - <A -: casse
cocarrier ;‘,’5;8-‘:_-& iv the vicini Ly 0% tion schene oY ‘C.- L imen
" v ol sa- mis v Sl wl T," Ol i w-
w~le—electroll DE : otion. The tran? £ the correlt
JORUIETE = e v AY.OM .0 O..:l\dl ."' - War TR E..':"LS (o9 L < f,"he C“C‘.r."
: g QY.0 . iy are ’-"d D} o . 3510l <~ -
ncise aeveo Tongevin's GUaL~
" " oY e i -

orreiction runctior, (2
g coTieiermEr

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549330011-4"



"APPROVED FOR RELEASE 08/09/2001

S G FS SN e “@Pi’elﬁﬂ"?_“ 15

: - D259/0302
iwme the mecaanism 0 ees S
on deberminliig >+ . pumber of alac UI‘O‘.D‘
cnesion electrons and B - tue Sokler—Planclk metadd.
.T"r.ot"-'{-_" “he congc ‘C".’ esern lned :Y wne ? bt b,'_‘a"l» :‘:’:‘.- e
acii —i-D Ca- leve 5)1 ore a ‘-, /r\ is © R s
. thatroanding +€ .nnncte*lstlc . the (alread]
mb v T Liie i:.portant nolse-Co deue*ﬂl1ed ITol 3% L oren
T--el"eby VS SUS TR EHERY ' Of ‘Gh.c ﬂ\J.LK)"S b 10 .r_[h'\nChln‘s b.n\;o*- ..."
rreguency spectTUm Function Dy neans of Wiene Qé zn the sane Lransi-
. 4t Ay T 1C Liaas Yy o i . v
tmoum) correlstiof T vias made Of the 1O TS o of carrier gene-
. compcrative calCU&b~e LT . exciton ”eChq'lsmwles jet in 2c-
Zi be! éCLEM or er giS: récfﬁ”ism' ar¢nc+e$ Z];L tuu, sterving Q(
- LSS PN 1 'l M [= B - ii Y Al PR »
rotion and w1yéohﬁ iévo ased, The COrnﬁr;soﬁ Sn noises b*eatly ex—
+12] ca_\_ch.l.:..tlor—szo;; ‘_16 = 100 c— 3 the excl ‘-'on the raximan of
Yo tretbion i = nS. T - =
witn & "O“Cen‘*‘;"t""ec%wism i lﬂ’"Oh't exc 1to"il s of sO (\11 - 5.an
ceceded tnose 0= an :e‘dip: mence in the V gtuae ;1+h o furiher
el 1L Lt r-f-ﬂ . *- . PR
the Sp=Vvs.~h ens Ve".-:s uwp to o orders of e v'enculm- L_J_..Ost tne s&
witnoutd E"Cltonb) é%cilb” wgises jecreasse, rt: - /An~/ shich
- & se =t . 0 u
increase in It wae witnout cxcitons. The Guaals éoﬂbnaewaDWY ler-
he wvalucs 2s those oxciton mecnarism}, qvlmum it reaches
als unity (witnout ef ===/ Y.oct, at the related tO
equ tons are Dressilvy =4 L S anﬂ Z /n ¢
ger 1t 8\01 ° d Thus, the cusntities 2o a
c saﬂ . 2
S.;\ Lf' 'tl"OU.

wne roises,
gard 2/73

APPROVED FOR RELEASE:

ST UaSLEERT RES R s

3gradly)

08/09/2001

CIA-RDP86-00513R001549330011-4

DEALATH H BRI S M

s/18% o2/007/002/0:3/u1o

~

<=

-

"
depending on the presence oI

CIA-RDP86-00513R001549330011-4"



"APPROVED FOR RELEASE:
ol %0/091 CIA-RDP86-00513R001549330011-4

TSRt TLoE 5Ty TRl T e s -
S B A T 0 SO B SRR

37186
s/185/62/007/004/010/018

AUMHCRS: Svyechnykov, S. V., Chalaya, V. %., and
Sheynkmen, . K.

PITLIE: On the vnrobe characteristics of X-ray and
shotoelectric current in CdS-type single
crystals

PZRIODICAL: Ukxrayins'kyy fizychnyy zhurnal, v. 7, mno. 4,
1962, 396—40:9\_

ROV SA The dependence was studied of the photocurrent on the

position of the probe (vetween the electrodes) during the exci-
tation of CdS, CdSe, Cde- CdSe1_x single crystals by a narrow J(

light or X-ray probe. "he influence of the following processes
on the conductivity of the single crystals under local excita-
tion was considered: electron drift from the lighted to the dark
side of the crystal, bipolar diffusion of photocarriers, exciton
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1iffusion, resonance energy transfer in dipole-dipoie inter-
actions, reabsorption of thne luminescence light, etc. It was Lk/
found that no jefinite conclusion can ve reached for the dominant
photo—current component and the role of the hole component oy
considering the stationary probe characteristic of the photo-
current only. The probes were 0.1 mm thick, which is by one

order of magnitude less tnhan the distance between the electrodes.
Visiple lignt of various wavelength was used; the wevelength of

tne f-rays was 0,708 end 2.285 2. 1t was found that the maximum
of the probve characteristic can be Jocated (for both the light
and the Y-rays) at the catnode, anode, end also between them.

n-e value of the pnotocurrent 2t the maximum of the probe charac-

T

<oristic near the cathode is about 107 - 10~8 amp. This is
aoout & - 5 orders of magnitude higher than +the calculated values.
Tne trapping factor 4 was estimated (q = 103). The photocur-
rent at the anode wWes also larger then predicted by theory. The

e B gy e e e —

APPR :
OVED FOR RELEASE: 08/09/2001  CIA-RDP86-00513R001549330011-4"



4 B

‘_VAPPROVED FOR RELEASE; 98/09/2001 CIA-RDP86-00513R001549330011-4

SERIE <3¢
KA T R T AT o s

SAL'KOV, Ye.A.; SHEYNKMAN, M.K.

- —
A method for determining the parameters of recombination
Jevels in monopolar photoconductorse. Fiz, tver. tela 5 no.2:

397-40/ F. 163, (MIRA 16:5)

1. Institut poluprovodnikov AN UkrSSR, Kiyev.
(Photoconductivity)(Cadmium sulfide--Electric properties)
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SAL'KOV, Ye. A.; SHETNKMAN, M. K.

e s e

Some properties of <):ontacts between a ?etall(gx;% _g;% a.?d ?63
hotoconductor (CdS), Fiz, tver. tela 5 no.l:  Ja .
prowe (MIRA 16:1)

1, Institut poluprovodnikev AN UkrSSR, Kiyev.
(Photoconductivity)
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TROFIMENKO, A.P.; SHEYNKMAN, M.K, _
_—
Effect of an elettric field on the thermally stimulated
conductivity of CdS single crystals, Fiz,tver.tela 4 no.73
1963-1965 J1 '62, (MIRA 16:6)

1. Institut poluprovodnikov AN UkrSSR, Kiyev,
(Cadmium sulfide crystals) (Photoconductivity)
(Electric fields)

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549330011-4"




| »"APPROVED FOR RELEASE 08/09/2001 CIA-RDP86- 00513R001549330011 4

(SRR Pt *La.:c_. 25 m mumw&#h S T ERE Rk SRR B e S A R G P

KYINEV, St.; SHEYNKMANJJ'LK,..; SHUL'GA, 1.B.; FURSENKO, V.D.
Method for ncncontact measurement of the parameters of certain

semiconductors. Prib, i tekh, eksp, 7 no.2: 154-159 Mr-Ap
162. (MIRA 15:5)

1. Institut poluprovednikov AN USSR,
(Semiconductors—-Measurement)
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SHEYNKMAN, M,K,; LUK?YANCHIKOVA, N.B,

Some characteristics of photocurrent noise due to the exciton
mechanism of carrier generation in insulating photoconductors.
Fiz, tver. tela 4 no.5:1213-1221 My :62. (MIRA 15:5)

1. Institut poluprovodnikov AN SSSR, Kiyev. .
(Protoconductivity-—~Ncise)
hd (Excitons)
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A New possible mechanism of recombination in semiconductord. Ukr. fiz.
zhur. 7 no.12:1364-1365 D '62, (MIRA 15:12)

1., Institut polyprovodnikov AN UkrSSR, Kiyev.
(Semiconductors—Electric properties)
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L 18024-63 . EWD(1)/EWP(q)/EWI(m)/BDS. . AFRTC/ASD/ESD=3_ . dD/JG... . ' .,

ACCESSION NR: AP3003873 : 5/0131/631005/007/1805/1813_‘ ! R

i
N N . . . g - Lo
- AUTHORS: Trofimenko, A. P,; Fedorus, G. A.; Sheynkman, M..K. , O é ;
: C T | R O )
TITLE: Dependence of therméeiectric conductivity on illumination conditions g

single crystals of,Q_q.%t%'_’g'ated in sulfur _f“mq‘s" - f

: 0‘ )
¢‘SOURCE: Fizik; tver&ggo tela, v. 5, no. 7, 1963, 1805-1813

' TOPIC TAGS: thermoelectric conductivity, illumination, Cd, S, fumes, coulomb
barrier, activation energy, sulfur, cedmium

ABSTRACT: In their investigalion the authors varied the temperature, duration,
and conditions of illumination (samples cooled to test temperature during
uninterrupted illumination, or cooled to test temperature in darkness and then
illuminated), In the region of -100 to -85C, the maximums of thermoelectric
conductivity observed at ~10 or +1€C with a duration of 20 sec depend exponen- .
- tially on the test temperature of the sample. They have activation energies S
ranging from 0.7 to 1 ev, depending on the sample. The dependerice .of the.thermo- .
electric current on the duration of illuminavion proved to be exponential, varying =
as the 3rd to Lth power of the duration., The authors discovered that the position -
of thermoelectric-current peaks depends on the conditions of illumination: only |

. Card 1/2> .
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ACCESSION NR: AP3003873

~one peak appears at +65C during contimuous illumination; illumination at temper- i . _
- atures below -50C givestwo peaks (at -10 and +18C), and the peak at +65C is either ‘

absent or very small, - These peculiarities in the thermoelectric conductivity may - -
- be explained on the basis of a complex structure center having several nearby RS |
- trapping levels surrounded by a single repulsive coulomb barrier, ' "The authors :
- express their deep thanks to Academician V. Ye., Lashkarev of the Academy of Sciences
; Ukrainian SSR for his interest in the work and his very valuable discussions, and | .
; they thank I, V. Markevich for aid in making the measurements." Orig. art. has:
-6 Tigures and 2 formulas. ' .

ASSOCIATION: Institut poluprovodnikov AN UkrSSR Kisv (Institute of S”emiconductérsr,‘i 4
. Academy of Sciences, Ukrainian SSR) : I

' A
SUBMITTED: 28Jan33 DATE ACQ: 15Augb3 - _ . ENGL: 00

SUB CODE: PH . NOREF SOV: 006 - . OTHER: 006
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SHISYNKHAH M, K.

Poasible mechaniam of recombination on multiply charged centers in

semiconductors. Fiz. tver. tela 5 no.10:2780-2785 0 163,
: (MIRA 16:11)

1, Institut poluprovodnikov AN UkrSSR, Kiyev.
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LASHKAREV, V,Ye.; GOLYMNIAYA, G.1.; SHEYNKMAN, M.K.

Fast recombinatien channal on the surface of CdS single crystals, Fiz,
tver. tela 5 no.12:3420-3425 D '63, (MIRA 1752)

1. Institut poluprovodnikov AN UkrSSR, Kiyev,
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SHEYNKMAN, M.K,; LUK'YANCHIKOVA, N.B. [Luk"ianchykoya, N.B.]

Effect of mobility fluctuations on photocurrent noise,
Ukr. fiz. zhur. 8 no.10:1103-1109 0 '63, (MIRA 17:1)

1. Institut poluprovodnikov AN UkrSSR, Kiyev.

(RSN -

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001549330011-4"



"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86 00513R001549330011 4

I,
.w;‘!.&aﬁ Fi SRR M mwm&m E??S mﬁ FEELDd _. " Al Rl
= LS LR oG AR LR B e B

I T I Py P s S SR L I 8

B o OMIVELS, B. T.; MAMONTOVA, T. N.; LEBEDEV, E. A.; MAZETS, T. F.; STEPANOV, G. I.;

LASHKAREV, V. Ye.; SALKOV, /E A HEYNKMAN, @ K.

"rast recombination processes in single crystals of CdS and CdSe."

report submitted for Intl Conf on Physics of Semiconductors, Paris, 19-2k
Jul 6k,
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CHERNGVOLLEIRG, A, A4 SILYRKNAI, X,
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Deternining the quantun yield of the internal photoeriect in
Cd3 single crystals using a short light pulse, Ukr, fiz, zhur.

9 no,7:807-810 J1 '64. (MIR4 17:10)

1. Imstitut poluprovodnikov ANl Ukr3sk, Kiyev,
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Determining the parametcrs of recombination centers in single
crystals of CaS, CdSe, and G -ud‘§el oo UKT. L,(inﬂihuié ?.)
no.10:1153-1157 © 64
1. Tnstitut poluprovodnikov Al UxrSSR, Kiyev.
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ACCESSION FR: AT5010255 * 1R/0000/65/000/000/0112/0116,

AUTHORS: Sheynkman, M. K.; Shul'ga, I. B. '’ s S g
O : : B

TITLEt Device for remote measurement of parameters of thin semiconductor films

- . B 9‘ o IR ,

lS('JUR(Z‘E: Mashiny i pribory dlya ispytaniya metellov i plastmass (Ma'_chines and
Anstruments for testing metals and plastics); sbornik statey. Moscow, Izd-vo
Mashinostroyeniye, 1965, 112-116 6'

" TOPIC TAGS: eemiconductor, semiconductor research, -semiconductor material, semicon:

‘ducting £ilm/ 6NZP lamp, ENO 1 oscillograph ;
'ABSTRACT: A device for rapid measm"ement\‘:)\f perameters of semiconductor filmsq ig =
described. The apparatus remgves the need for direct contact of electrodes upon .
test specimens and permits the study of parameter distribution along the film,; as
well as. the investigation of kinetic photoeleciric processes. The method of measures
ment is based upon the ugse of a three-node generator originally proposed by Ye. K. .-
Zavoyakiy (Metod izmereniya potentsialov vozbushdeniya atomov 1 molekul., =
Eksperimental'naya i teoreticheskaya fizika, T« 6.y Vyp. 1, 1936). A circuit dia-
gram of the device is given. Special elements in its network include a 6NZP lamp -
.and an ENO-1 oscillograph. The suthors desoribe in detail the functions of the more
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important items in the network, pea’.{ng particular é.tt‘ehtimfé'fhe useof ele;it_x;oqfes:
on two types of measurement condensers. A-discussion of the variation of network -

current with different semicondustor film sizes and fypes is given, Orig. arf. hast
4 figuresn.

ASSOCIATION: none
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i
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Possibility of suger-recounb
in germenium and silicon. F

iraticn on multiply charged centers
iz, tver., tela 7 no.1:28-32 Ja !65.

(4IRA 18:3)
1. Institut poluprovcdnikov AN Ukr3SR, Kiyev.
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 AUTHOR: lashka Y. 'Ye.; Lyubchenk: A.V.; Sheynkman M.Ke' -
_ H 8 rov, 8.j Lyubchenko, ’ Ll ._?_.,4.,\‘,“&,‘;‘/,;/,(,( (/@

ive investigation of the Kinetios of the processes of

.7 PITLEY Comprehens
.. yecombination and snfrared quenching of photoeurrent and cadmium sulfide
ol X

" gQURCEs Fizika tverdogo tela, v. 7, mo. 6, 1965, 1717=1732

RTLY X
TOPIC TAG3! recombination luminescencZa, récombination radiation, ir radiation,

luminescenoce quenching, cadmium sulfide, cadmium selenide

. ABSTRAGT: In view of the fact that earlier studies of infrared quenching and't‘
" ‘recombination in Cd3 were 1imited only to stationary or slow transient T
processes, the authors propoge new independent methods of determining the
" yarlous paramotors characterizing the centors of slow and fast recombination -
in a unipolar photoconductor. It is shown in particular, that the initiel . .-~
seotions of the infrared quenching relaxation curves can yield additional % I”
information on the parameters of the various recombination centers in CdB.
The methods are based on a“‘-a\lmultanoous study of the kinetlos of the photo= .

)
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current and its infrared quanching in the preaenoe of additional illumination
produced by short duration light pulses of varying intensities and verying
spectral contents. The measurements were made on thin single crystals of CdS "
and Cd3e, grown by varlous methods. The constant 1llumination was produced with:
an incandescent lamp and a set of fllters, end the additional light pulse was '
a flash lamp with pulse duration 2.5 x 10-6 sec and A sot of filters. Longer
puleos wore produced with s mechanical dise shutter and an infrared monochro-
.. mator. The pulse methods were supplemented with an analysis of the lux<ampere
characteristic of the material. The parameters determined were the cencentra-
tlons of the vacancles and of the electrons at the r- and s-levela, the
conoentrations of the levels themselves, the fraotions of the various carriers
captured at the r- and s-levels, and the oross sestion for the capture of an ~
‘infrared photon by an unfilled r-centor. The methods for obtaining the various
parameters are indicated, The values of the recombination-center parammeters
measured by varioua nethoda, in einglé orystsl 0d8, and in part also in OdBe
are good agreement. Orig. art, has: 7 figuru. 26 t‘omuln. and 5 tnbleu

- . . .-
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AUTHORs Tolpygoy Ye. I.3 Tolpyeos K. B.; Sheyniman, M. K:“‘YV’ < < %

TITLE:s Augor recombination with participation of earriers bound to different

genters

SOURCE: Fizike tverdogo tela, ¥. 7, no. 6, 1965, 1790-1,79,4

TopPIC TAG8: electron recombination, impurity level, gemiconductor oartLg;{\v((x
. f

ABSTRACT: This is a ocontinuation of earlier vork bonne of the authors
(Sheynlmen, PIT v. T, 28, 1965 and earlier), where the Auger recombina’tion
singly-charged centors, wherein the

mechanism was proposed for multiply-end
‘ Aled by the emisaion into the band of

capture of 8 minority carrier is accompa »
localized on the same conter. In the Presen’e

article the authors preseni 8 quantum—mechanical calculation of the oross ,
yrs by shallow pingly-oharged peutral |

section for the capture of minority scarriers
particles, when the onergy released 18 tranaferred to the majority earriex,
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which is localized on & neighboring center having the same jonization energy
or larger. This carrier is emitted into the nearest bend. The capture of
carriers by deep centers 1o also discussed. Rumerical eatimates show that
Auger recombination processes can become comparable with or even larger then
radiative and other types of recombination at sufficiently low tg?peraturee

and at high impurity concentrations. Values on the order of 10 == 107

are obtained for semiconductors of the Ge, 81, 05 GaAs type in the case of

shallow levels, and of the order of 1019 o= 107 0 for capture by deep levels.

This indicates that a capture of a carrier by a shallow center of large radius,

with transfer of the energy to & carrier of opposite sign localized on & A
ljégneighboring deep center, would be most effective. The suthors thank E, 1. =
,

Rashbe for valuable critical remarke, end Y. Ye,. Lashkarevy 8.3, Kelashnikov, ,
fion. VAsS -

|y, 7" Rashbe

and V. L. Bonch-Bruyevich ,ﬁp nterest in the work and a di
orig. ert. has: 1 figures éxgx‘? 5 formulas.

T ABSOCIATION: Institut poluprovodnikoev AN Ukr88R, Kiav (Institute of Bemd-
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: Luk yanchykova, N. B. (Luk'yanchikova vN.B );
AUTHOR$ Fedorus, HeAo (Fedorus,G.A, ); She kaar’l, M;K:

| TITLE: Investigation of photocurrent noise of Cds. a..ngle crystalg with various
. contacts o }\ - 77 ‘rf RIS ';.z--r,--r—‘{ 6" Y

'SOURCE: Ulrrayins'kyy fizychnyy ,.humal, v. 10, no. 1, 1965, 27-38

Markeg:ch, I V. (Markevich,I.V. ;

" TOPIC TAGS: cadmiwm sulfide, single cryatal, phortocurrent, noise spectrum, photo-
i response spectrum O o L R .

i ABSTRACT: The contact nolise of cas 8ingle crystals equipped vith various ohmic
' electrodes was investigated., Unlike in other studiea, the" contact. noise was-
: sepersated from the volume noise by using a proba ‘method. ‘of - noiee measur&maut., Thez_
- Bpectrum of the photoresponse %o a weak sinusoidally rmodulated l:lght of ‘constant’
intensity was plotted simulteneously with the noise spectrum measurements. The oA
. methods of preparing the photosensifive GdS crysiels and of depositing the current i
contacte on the crystals are deseribed., Yhe form of the: investigated samples and - SRR
their electrodes is illustrated in Fig. 1 of the Enclosure, whieh shows also the L I
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o\of CdS with admixtures of /5 |

ETITLB: The effect of alloying surface monocrystal
IIT and VIII, upon the spectral characteristics of photoconductivity

v. 10, no. 5, 1965, 572-573

l groups

i+ |SOURCE: Ukrayins'kyy fizychnyy zhurnal,

i e
I'TOPIC TAGS: cobalép'ghtaining alloy, aluminuéylontaining alloy, indiu;%containing

lalloy, luminescent crystal P
2{ 44

{ ABSTRACT : The authors studiedﬁQQ&Zﬁonocgystals in the form of mirror-smooth films
. of average dimensions 2 % i X 0.0l cm, obtained by the synthesis method from the
'vapor phase with various admixtures were applied to their surfaces. The admixtures
' chosen were In, Ga and Al of group III, and Fe, Ni and Co of group VIII; the former:
'ape readily ionizable donors in CdS, the latter greatly alter the luminescence of | .
ZnS-CdS phosphor crystals and eliminate photoconductivity in the long-wave range. i——%;,}
The admixtures were applied by evaporation in a high vacuum, so that several mono--}
atomic layers were built up. One portion of the crystals was not subjected to fur-} .
ther treatment (surface alloying), the other was placed in a vacuum for a short time.— .
. 4ol
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Fig. 1. Typical spectral charac=
" teristic of a stationary photo-
- current I, (A) before (curve I) i:
“ and after®(curve II) alloying thé:
- gurface of-a CdS monocrystal with.
- In (with annealing), - (Wavelength
.~ is plotted on the X-axis in oo
- .microns. - ' L
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; tics of I¢ (1), T(1) relaxation !

- time and G (1) (phenomological

- quantum yield), before (curve 1)

_ and after (curve II) alloying
" the surface of the CdS mono- A
. " crystal with Fe (with annealing)i - .-
. - Wavelength is plotted on the X- i
{7 - axis in microns, relaxation time;-
" on the righr-hand ordinate scale} . .- i
" in microseconds.- . S
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! pITLE: Determination of the parameters of recombination centers in
cadmium sulfide with the a:.d of the kinetics of infrared phot:ocur—

rent quenching

SOURCE: AN S5SR. Doklady, v 161. no. 6, 1965, 1310¥ialz

TOPIC TAGS: cadmium sulflde,' rada.at:.ve reccmb:.nat:.on, recomb:.natlo
reaction, capture cross’ sectlon, IR photoconductor o i

ABSTRACT: Since. earlier :anestm. a ons of J.nfrared quenchlng of
photocurrent in sem:.conductor§ of‘ the type AII VT have been. made

under stationary conditions or under slow trans:.ent cond:.t.:.ons (on
the order of several seconds or minutes), the authors- J.nvest:l.gated
the kinetics of the infrared quench:.ng by using short pulses. to be .-
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able to determine the cross sectlon for the capture of electrons

the recombination centers, and to determine the cross section for: -
the capture of an infrared photon by a SIOWhrecomblnatlon r-canter.
The theory of the phenomenon is discussed brlefly. Pu_].s,es of 2.5
psec from an infrared lamp (0.93 L wavelength) were used. The cross
section for the capture of an infrared- photon by the: r—level was fj:,_
found to be 0.8 x 10-16 cm?, which is ‘of the same order as the geo-
| metrical dimension of the atom. The probabJ.lJ.t:Les for: electron ca;p-
ture by s-centers and r-centers were found to be (4—-—20) x 10710 ang
(3--5) x 10713 cm3/sec, the latter being close to those obtained by -
the authors by another method earller (Fiz. tverd. tela v. 5 387. i
1963). Orig. art. has: 2 f:.gures. B ' :

ASSOCIATION: Institut poluprovodnikov: Akademu. nauk UkrSSR (Insti-
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ITTTLE: Some propertles of CdS single crystals\grown by zone sub-

ilumation ?{ 7.{/'5/ . : '
A

'SOURCE: Ukrayins'kyy fizychnyy zhurnal, v. 10, né. 7T, 1965, 808-809 Y

TOPIC TAGS: cadmium,ﬂsulfideﬂoptio»activity, activated crystal, ...
single crystal growling, electron trapping, recombination lumlnescence,

luminescence quenching

ABSTRACT: The mobility measurements of majority carriers and activa-|..
tion energies of trapping levels, the infrared quenching of the ‘photo-:-
current, the conceritration of slow recombination r-centers and thelr '
electron capture cross sectlon were investigated in single erystals - ‘|
: of 0dS obtained by zone sublimation. The crystals were cut from a . - -
: large single crystal parallel to the (1010) ;and (1120) planes in the. | -

Cord_1/3
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‘porm of parallelepipede and poliShed with an etohing»SOIution. The :
mobillty of the majority garriers was measured_with the aid of the .|~
Hall effect in 1ight and darkness from 100 tg)ﬁso K., At room temper-
ature the mobility varied petween 70—‘320 cme/v-sec for different
1samp1es, there being a8 8 rule No gifference between measurements und
,illumination and in darkness. With decreasing temperature the mobll- e
ity yncreased 1nitially. After that the mobi%}t% changed 1ittle with |+

I Y

@

1 .
‘changes upon illumination. The thermalw'stimulated conductivity.was;,i;
also measured. In thiokbsingle crystals trappinﬁ'levels ) RS
with activation gnergies 0.13--0- .na--o._G eV and concentra- 1
tions of 8 X 3012 and 3 X 1035 em™ . The £1111ing of these centers -
with electrons on 1owering the temperature affected the mobility. The |
concentration of deep recombinationﬂlevels and thelr electron capture |. .
cross gection was measured DY the method of 1ight-'shock.'; The .
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TITLE: Effect of tem era

combination centers in CdS and CdSe 7
1™ “‘

TOPIC TAGS:

ABSTRACT:

various s-centers in CdS and CdSe sin
The methods used are based on a study
are illuminated:

the photccurrent--the "IR pulse" method.

methods gave extremely close values for Sr.

Card 1/2

ture on the cross sections for capture of electrons by re=

SOURCE: Fizika tverdogo tela, v. 7, no. 10, 1965, 3134-3136

cadmium sulfide, cadmium selenide,
search, capture cross section, photoelectric pro

Three recently proposed methods are

used for studying the relationships
tween temperature and the cross sections for c

apture of electrons by r-centers and be*
gle ecrystals in the 110-330°K temperature range.|
of the photocurrent kinetics when the crystals
a) by a powerful shoft pulse of light--the
b) by constant radiation and a weak pulse of stimulating light--the

method; c) by constant illumination and a weak pulse of infrared light which quenches|

The "light shock" and "natupal pulse" me-~
thods were used for measuring the cross sections for

The values of Sa(T) were determined by

(Institut poluprovodnikov AN UkrSSr)

single crystal, semiconductor re-
pexty

"luminous shock!" nmethod; ',-
"natural pulse" |-

capture by r-centers. Both
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nters in these crystals

1y sensi
s in an exponential incre
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a further incre
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an activation energy lyi
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A theoretical model is proposed to explain

ing of photocurrent in these crystals. A

the relationship petween temperature and the capture cross section. The authors
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ABSTRACT: In this work the effect of ‘gu_,"'\g{\a.nd An"ol,the W of
CdS crystals was investigated. These additives produce in CdS deeply seated acceptor . .
levels which serve as recombination centers. The surface of 2x4x0.01 ¢m3 single cryatals . |
of CdS was alloyed with Cu, Ag, or Au by evaporation of these metals in a high vacuum in

. the amount which would produce several monolayers. The deposited metal film had 1 -
practically no effect on the dark current. Some of the specimens were not further treated, | |
whereas others were heat treated in a high vacuum over a short period of time. . The heating |
time was 30 sec at 130-150C for Cu and Au and 2t 200C for Ag. The alloyed layér, calculated
on the basis of the diffusion coefficient, was aboat 0.15 microns thick. The measurements -
of stationary photocurrent I, and photocurrent relaxation time U109, were made.before and:
after alloying . It is shown that alloying lowers the photocurrent in the shortwave part of the
spectrum. Authors express their gratitude to Academician AN UkrSSR V. E: Lashkar'ov .-
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