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USSR/Physics - Semiconductors FD-2818 =
Ccard 11 Pub; i53-1/3Q » S
i:AuthOr : : ;Ryvkiﬁ;:s.-m. and Kharfydzoy; R.iﬁ.-
“?;Tiglé' NS Method of,DetefminingAtﬁe{Mobility of “Noh;ﬁasic":Cﬁ?fehticaffierﬁ S
' Injected by Light S » . S R
 1Péri§dica1 . Zhug Tekh.Fiz;'as, 563-568, 1955
‘_Abst}act~ 7 : Photoelectric behavior éfisémicohduCtofs is:studiédiﬁy applying

constant photoinjection to a rod-shaped sample [cf. J R Heynes and
and W. Schocklly, Phys. Rev. 81, 835 (1951)1. ‘The equipment used ' -
is described and results showing mobilityjof,holesfénd.eledtronsﬁ e
in germanium are illustrated in graphs. Gratitude for cooperation . ..
‘is expressed to D. N. Nesiedov, V. M. Tuchkevich, Zh. I. Alferov,

and A. A. Lebedev. One USSR and 6 foreign references. .
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o USSR/Phjsics - Modulators

kCatd 1/1‘1 _ Pub. 153-16/21 =

:.,’Aut‘h,or. s :Ryvkin, S. M.

s :Title:' : Mechanical modulator for obtaining light impulses with large gaps in the fﬁ:::
: B : case of a steep front _ ,

-l_Periodicalzr Zhur. tekh. fiz., 25, No 8 (August), 1955, 1&71-1h76

- ‘:Abstract The -author descrlbes a new two-disk modulator of normal dnnens:.ons whlch S o
g . makes it possible to obtain light 1mpulses ‘with-steep. fronts which are sepa-;»,

‘ rated by comparatively large intervals ‘of time. It is an’ improvement of ‘the

‘older single disk type.  The author gives its dimensions and .describes: fall‘ .

the components " He .discusses: its operating characteristics in detail.» He .
describes all the types . of 1mpulses which can be dbtained Wlth ‘the new. modu- -
“lator. . v S . e

 Submitted : . February 16,71955
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Author » M&snovets, T. Vo3 Ryvkin, 5. M.
LI ) : . f’;'r; .
. Title . Influence of hea+ treatment upon lifetlme of nonuground current carrﬁers
: in germanlum {the’ kinetics of the formatlon of defects dnrlng heat treat
mentj 7 _ AR RS
- Penpdi-:a; . Zhur. tekh. fFiz.,. 25, No 9 (September), 1955, _1530-15&3
f :AbS£rectrr . The authors investlgated the i _nfluence of heat treatment at relative
s : "iow" temperatures (400-550°C) upon . the lifetime of non-ground current -
ases with -increase of nempera-,f

carriers in’ germenium. The: lifetime-decre
+ture and duration of the heat treatment, whic
- currence Of defects that play the role of cen
the basis of a study. of the kinetlcs governlng the procees of 'the occur- =
rence the authors. obtain dats on . their energy. structure. They show. that

- the process governing the occurrence of defects in the 1nvestlgated ‘Te-.

gion of temperatures differs from the process governing ‘the occurrence B .
of "thermal. defects"”

h-is explalned by the oc—.
ters of recomblnatlon. on

ordinarily appearing in germanium at’ hlgher tempera-;5
- tures.  The: ‘authors' aim has been to investigate the occurrence during e

~ heat trestment. of: so called thermal ‘traps (recomblnation ‘centers) and:
also the nature {i.e. energy etructnre) of ‘defects assoclated with these _
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‘RIVKIN Solomon Meyerovlch

Study of the behavior of non-equilih"'

‘brium current carriers in semi—con~
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" SUBJECT- USSR / mrsrcs o 1/ 2 . PA - 1681

" AUTHOR RYVKIN,S.M. R
C O TITLE . Om 11ed "Secondary“ and "Passing-Through" Photocurrent
T i Semiconductors. : .
-VIFPERIODICAL Zurn.techn.fis 26, -fasc. 1, 2459 2447 (1956)

Issued:. 2/ 1956

'e'By the present work the sttempt is- made to show thst putting “the secondary
.photocurrent equal to that which. passes ‘through is wrong. The termlnology

~using the terms nprimary" and "secondsry* photocurrent is ‘described as

= two phenomena

“jrrational 3£ used for’ describing ph

n. semiconductors.;tf'

" On the kinetics of the photocurrent.'If “the semicon . ‘is irradiated f,fi
“by:a constant . light current- from 8 certain moment onwards, the relaxation—likev’;v

lprocess of transitlon to a'new. ‘stationary conoentration of charge carriers, .

_which occurs as & result of- 1onization, is determlned in the: general case by -
1.) By & of ce ion b, electron transxtlons in the

- "energy space", 1. e. on. omblnatlon

2.) By modification as a Te ' ' otion of the carriers in the coordinste“<‘-

_space, i e. by diffusion anc¢ € ) : ctric fleld. Both processes take . .
“pla: 1taneously and with ' However, when evaluating.;
= the 1nf1uence ‘exercised ‘upon the effective: relaxatlon ‘time of each process, the{ﬁ
‘eigentimes of both processes may be. 1nvestigsted separately. i
- On the so—called wprimary" photocurrent. The transition: current (more exactly-‘ﬁ
1ts 1n1t1a1 stage) a.ccord:mg 4o ~the terminology used by GUDDEN and POHL, S
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 burn.techn.f1s,26, fasc.11, 2439-2447 (1956) CAED 2 /2 - PA - 1681

'cOrrequnds,to,the'so-called'"primary"{éurreht. On the occasion of -the ..~ .-~ =

_occurrence of diffusion-drive-equilibrium, FERMI'S quasi-level in the semi-. .

-conductor is reduced, and the relative influence exercised by the carriers ... = =

- moving from the cathode into the crystal increases. Hereby the basic condition = .

" for the "primary" character of the current is gradually abolished. If equi- . .

librium in the energy space is rapidly established, the relaxation .process .=

" -oceurring on the ocoasion of illumination is reduced to the fact that the

" transition current goes over into the passing-through current, Thus the . o

' establishment of equilibrium in the coordinate space is fully characterized. . .

. On theé so-called "secondary" photocurrent: If no particular assumptions are - .

“ introduced (if, e.g., the barrier layers at the contacts, very strong fields,

¢ ete. are not taken into account), the photocurrent occurring immediately after -

“ illumination can‘only diminish by;thevestablishment:ofvdiffusion‘equilibriumﬂgajf7
with the electrons. The photocurrent observed by GUDDEN and POHL on ZnS " =0 ..~
cannot be put equal to the passing-through current. In conclusion several = -

. technological problems are discussed. According to theluthor's’ opinion the: -~

' 0ld terminology must be dropped. It is necessary either to introduce new. ' L

" terms which characterize occurring phenomena correctly or to change old terms -

“raccordingly. ’ g ) ; : : BEREE : T

- INSTITUTION:
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g uesyemems o omd 1/5 . m-te
“4  AUTHOR - RYVKIN,S.M . S L P

TITLE - ‘The Forming Mechanism of Impulses in ‘Grystalline Semiconductor .

7. Counters. (ThefMotioﬁjdf5Chargés on the Occasion of an Impulse
. Tonization in Semiconductors). I S A

PERTODICAL  Zurn.techn.fis, 26, fasc.12, 2667-2683% (1956) . .

B ‘Is’sued:v_1'/1957"' N UL e o :
 ‘The present work intends %o determine the basic qualitative properties of the

. forming mechanism of impulses in‘crystalline_semiconducﬁor»coﬁnters, as wellas -
' to carry out an approximated quantitative investigation of this problem. At farst -
- several questions relating to schemes were dealt with in a precise'form;}Frqm';heiﬁ
_‘point of view of the processes which take place in the'sample,_thelrealiScheme'”="

. can be replaced by another in the case of which the voltage on the gample is -

_kept constant. At the same time, computation of the charge in the impulse in the
“real scheme can be replaced by computation of the exéesé_elébtricity'which:ié’a '

~* result of ionization in thé:outérfchainJOf'thé;sedondfscheme;,In{this;connectiOn -

" investigation of the problem is confined t;io'éomp'u',tin‘g,the"additidnallg;cﬂri'ént;_A"i‘

in the exterior chain of the scheme on the basis of the investigation of the pro- ..
cesses that take place on the occasion of ionization jnside the sample. The semi-

' s analyzed -

. _conductor mechaniém of impulse formation is then examined. The :process ‘1
rystal with finite conductivity before excitation immedi-
ed on the assumption -

. ‘which takes place in.a ¢
ately after ionization. A very simple"flat” - ase is investigat m ‘
£'a.pgra;1e1epiped,'1

thgtgtheﬂdomain’in whichVionizgtion tobk_place'hﬁs the shape o
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: d1ffu51on of carriers ‘over con51derable dlstances, As to the "primary current"'
. 4his is only the initial stage of - the’ transition process of the current de—.¢f,_ o
gscribed by the author as "pa381ng—through ‘current'. The’ criteria and the charge-"'

are. determined by the two basic material characteristic ‘marks T and d . '60 s ;*'t

the specific conductivity of the - gample before ionization. In ‘the mechanism of
the passing through current the amount of impulse gTOWS | with increasing 6.., In

conclusion it is stated that the moet effective crystalline counters are ob- e
talned on the basis: of the use of semiconductors and not of insulated materials.» S

IHSTITUTION Leningrad. Phy91ca1—Technical Institute of the Academy of Sciences
in the USSR. = SN o
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B ,;v CARD
_HANS EVAROV R.JU..

SUBJECT % ‘USSR / PHYSI
AUTHOR - RYVKIN,S.M.,
TITLE The Dependence “of the'Spectral Distrlbution of the Photoconduc- w
tivity of gelenides and Tell rides of Gallium on Temperature. e T
‘P:.RIODICAL Zurn.techn.fis,26 fasc.! 2780 2735 (1956) :
ined on the de-:‘

,Issued =, / 1957

work the experimental reaulte obta

ductivity of ‘GaSe and GaTe

1ycrystalline rods on:
The con-

rse of the present
f the spectral distribution of :the photocon

re ‘are descrlbed. ‘The samples. used were PO
8 were fastened by powdering the me
both materlals fluotuated between 10 -4 and 10 -3 Ohm .cm ; “The
samples were jlluminated with a modulated light from &. monochromator 7nP-2 and
with-a quartz optic. The’ change-31gnal was empllfied by means of a synchronous
:detector and rectlfled, '‘and ‘was reg1stered by means ‘of & self-recording potenti-
ometer. The curves of the spectral dlstrlbution of photoconductivity were worked
out for equal- energles. The distribution of energy on ‘the spectrum Wwas deter-
.mined by means ‘ofa. bolometer. The curves of the spectral“d1str1but10n ‘of photo- =
, conductlvlty for both " substances are each shown in form of .a curve,»A further R
-dlagram shows. the dependence of th the boundary wave )1 as well‘es

' In'the cou
“pendence o
on temperetu
Nhlch the electrode

'ductlvityrof

e 1ength of

2
ese’ curves it may be seen

From th
he maxlmum of

h. on: temperature.
ongwave boundary and t

'that of the wave 1ength
f temperature “the'l

that with the decrease 0
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SUBJECT USSR / PHYSICS = caRD 1 /2 . Ph -g1698f7(f

.. AUTHOR . RYVKIN,S.M. SRR el T e e
. TITLE © - Survey. of wWorks submitted during the Sessions of the Department\;;’, :

for "Photoelectric Phenomena in Semiconductors". . :

 PERIODICAL  Usp.fis.naik, 60,fasc.2, 225-248 (1956)

Issued: 12:/1956 - :

. Phe detailed experihenfal:invéstigation;of phdtoconductivity_iithvseparaﬁé]dgé;;'

~termination of the phenomenological parameters of photoconductivity is a .. /o
. characteristic feature of post-war works (e.g. "gquantum yield", "life", etc.),
i.e. ‘the investigation of stationary photoconductivity is being more and more -

_ replaced by the study of the'kineticsjbffphotdconductivity;;and‘it is-just by -

~ this that the»discdiery}of;newfaqd?interesting}rules;igfmadéfposSihlé-]It'ia
“ Eurther of great importance thatginvgstigAtionsﬁare!extendedlto'purelyjelect:ic~
- phenomena, and,that'radiationQJOther'than,by_light;are_béing,used;‘Thefcurrent»

. carriers liberated in the crystal lattice by light and other i:adi’atioﬁé"‘ differ
“but little from one anoﬁher;ﬂThe'processéé;occurring;in-semiconductors‘on;the :
‘occasion:of ionization;mayibe¥subdivided-into two groups, vis. into independent

“.ionization processes (i.e. the production of free current carriers) and into

_ Iprocesses of the motion andjrecombinatibnfof;the,liberated_cariiers._The in=

']jectipniofrunreal'carriers7makés,thé in#estigatiohjof}unsteady e1ectronipro-i ,
1f;ce53es'in~sediébﬁductors:ﬁdssible.~Essentia11y;_a11 works belong to the follow-
1i*ing‘fields:;1.)‘Photocon¢uétivity and‘optical.prOPgrties.wi2;)fPhotoé1ectrd— S

" motoric forces. Furthermore, several lectures dealt with the exterior photo- -
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electric effect in semiconductors as‘well;as‘with some]quesﬁibns,rélaﬁingir;1’ o
..to method, : IS R : - : e

- Lectures were delivered;.émpngfothérs;'on:the'fOIlowing topics: The properties -
- of exitons, the structurejof=absorptionvspectra in semiconductors,,the;photo--”

5 conductivity of red and yellow HgJ,, the"exiton mechgniamﬁ'éfvpbgtoqbndgctiv-M}>  
ity, the diffusion Qf'exitohs, the "long-lasting" compdnént?Of,photcéondﬁdf‘ ’:‘

Ctdvity, the'photqeleqtric,and1optical“propertieacof»polycrystalline[and e TR
" amorphous layers of. antimony trisulphide and_ of antimony triselenide, the theo- -

- retical and the experimental‘inveﬁtigation‘of‘éome]pr¢b1em3fof;cbllision'ioni-"
“zation in sémiCOnductors;}the'infiuencéféxe?biséd by various metal admixtures

aon the'electricvand'photoélectric properties ofspressed,polycrystallinevsamples

,pfﬁcadmium‘sulphide,\the importgnéeibf;taking thevinflueqcé;exercisédjby the

_ekéiting.light’onﬂrecombination,prOOesaeéfinto account, ‘the kinetics of photo-

- conductivity in silvér‘chldride;uthefSémicoﬁductbr‘propértiQSior'cbloring sub- . -
‘;stances,'the‘senéibilizationgoffphofoelectrdnbtbric”forbe'(e:g. in the case of

ZA“anorganic,semiconductors,~bynqrgani¢jsubstgnces), ete. R ERREE s R
Many works deal with the’photbelectrombtoric'forces.in‘semicondudtors;;theACon- L

‘tentsfof;these,wérks is @iséussed;in short. In spite offall’thejéucce;segf‘%:H

achieved, much.still Temains to be done in many fields.
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- AUTHORRROVED FOR RELPRSE APR®¥\ SEPtemiey 56,2003 | PV L AL e o Ta - cipy
TITLEY? ROVEDFORRELEéSeEi'Exhafﬁiﬂ?feﬁTibgtzggg- ole Alpha Coﬁ?gsgq%)}ll:ract_eristics and .
B ~ Operation Mechanism. (Kharakteristiki i mechnism deystviya ger- =

' S maniyecykh‘elektrdhnb—dyrdohnykh_al'fa;schetnikov;'Rdssiang’“]'5.:
PERIODICAL: ~ Zhurnal Tekhn.Fiz. 1957, Vol 27, Nr 1, pp 95-105 (U.S.S:R.) - .
Received: 2 / 1957 R Reviewed: 4 ./ 1957 . =

- ABSTRACT: ..This paper deals with the results of fhe.studyhoflcqunfingﬂprbp;f‘,f

- erties and of the mechanism of impulse-production in n-p-a - -
‘counters. The wiring circuit of the counter is demonstrated by a .
“drawing. The mode of operation of such ' a counter does not differ
~essentially from the mode of operation of a.photodiode in the = -
cage of a "photo-diode-like" circuit. The n-p transition is con- .
nected in the’barréd_diréctibn;,The’a-particle_fo:ms electron- " -
hole-couples in germanium. The unreal carriers (here the holes)
difiuse to the n-p-transition and are drawn into the p-domain by
the field existing in this trandition..An‘additional'cﬁrrent5373*f
hereby occurs in the exterior circuit and furthermore a voltage -
drop.at the resistance R. This voltage drop is recorded. Since'. -
the unreal . carriers occurring momentarily in the n-domain on the =
~occasion of ionization rapidly flow off or recombine as a result
of n-p transition, the duration of the signal.occurring at the ' .
resistance R is'not long. N LTS I BT
The following conclusions can be drawn from the investigations -

“Card 1/2 carried out: Germanium n-p transitions of the here described = .
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. ASSOCIATION:
~ PRESENTED BY:
 SUBMITTED:

 AVATLABLE:

7 PA - 2174
Germanium Electron-Hole Alpha Counter Characteristics and :
Operation Mechanism.. - o

“.construction can successfﬁlly be used as counfeis for a;partiﬁleé

and obviously also for other heavy charged particles. Such. coun-
ters have the following characteristic features: The germanium

n-p transition corresponds according to its amount to a common

dielectric counter. The counter characteristic of ‘the n-p tran-
gition has a good "plateau", The duration of increase of the im-
pulse fluctuates in the case of various samples between 2-3 and
10 microseconds. The n-p transition can be used at room tempera-
ture, whereas the dielectric crystal counter, as a rule, can.
only be used at low temperatures, Also in the case of n-p-a ger-
manium counters, however, the ratio signal/noise increases to a
great extent with a reduction of temperature..This facilitates
their application in the domain of extremely low temperatures.
The germanium n-p transition lacka the main disadvantage of crys-
tal counters, i.e. the so-called polariaation. The experimental =

" investigation of the dependence of the impulse and its front on

the parameters of the exterior circuit and on the thickness of =
the basisjdonfirmhfthewasnumptions'concerning:the;mode of opera-
tion of the here discussed counters made in this paper.(12:i1lus-"
trations). . e T - NS RREERERPRRSS CE I
Physical-Technical Institute, Leningrad

16.5.1956

Library of Congress
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- MASHOVETS, - TV Jgg% - pp -2118
On the Hature “of Recom natio Centere a‘eated in Germanium on the . .

‘of ‘Heat. ‘Tréakment ab ‘NLow Temperatures” “(0 prirede teen‘trav
, voznikeyushchikh v germenii nri "nizkotemperaturnay

. iemoobrabotke).
Znurnal Tekhn:Fize, 1957, Vol 27, Nr 2, PP 238_2h1 (U.s.s,R )

Received 3/1957 : ’ Reviewed 3/19 1957" o
E Firet reference is made 40 the authore' work-in Zhurn.Tekhn. Fiz., - 1955 e
nd its resilis 8re. ‘summarizéd. It found that the
thei:n’edefects in Germanium within the ‘range
ares” ~ Tt temalred fexplainsd wi’éh .
, fects) the low temperature
thermocenters o mbina nveet,igated by . the authors are connected.
To find this out was the. ihe present work. ,ﬁ.bove a1l it was oo
necessary %o determine : ' levels’ of the low temperature 4
_ yhermocenters of recombi the energetical scheme of germariume . ‘
This was accomplished by invee ing the " dependence of 1life oD tempera-—
“fures It may be concluded tha:b the defects , with vrhich “the low temperap- D
ture recombination g are’C ‘are copper .atoms . The cormection .
‘between the defects ‘and the “atoms was checked in the course. of 8
further series. Results ob'r.ained for two: samplee are shown in form of &~
table’s Summarys l) The low temperature thermocentere “of recombination
whigh are created in consequence of heating &b 150 - 550% and of 3 sub-k ‘
eequent hardening, are connected with a copper-l ad edmlxture. R
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"AUTHOR: RYVKIN,S .M., and MAKHALOV,YU:Ao o ,
CpITLE:r- ,,Hinori?y,Carriers;Distribution byﬁInjection-Region Movement -
S and in Bresence of.a‘Field;‘(Raspredeleniye_kontsentratsii3*f .
“neosnovnykh nositeley toka pri‘dvizheniiJoblasti”inP?Yektsiif?;
S E :i‘nalichii polya, Russian B RN s L T e
~ PERIODICAL: thurnal‘Tekhn;,Fiz.,j1957, Vol 27, Nr 3, pp 441 - 451 (U.8.5.R.)
SR 1Re¢eived:f4 / 1957 - 7;;5‘j*a'“ﬂﬁf,Reviewgd:‘5“/_1957_;5, L
,'ith'reference,to]G.Adam's paper from 1954 (Physika,.1854,‘_‘ Q,
v01,20;j1037)-the'pteSent'paper suggests & nzero" -method for -
the determination of .the mobility of the unregl;(minority) X
current-carriers. Thevresults‘ofjinvestig;tion:of,thefcharaoter -
".of the process in the case of the existence of a mgviblg,injectionff
‘region are shown as well‘as'alstpffanfelectric,fieldggln*;b:u‘- '
particularfthe‘possibility,isifdund,tb "compensatp"3thg,i,skif
4asymmetry;effect'by»the‘electric;fieldo,The existence cf such -
a compensation'can'be'used for the determination of -mobility
by m¢5n350£;the'"zgrO"rmethodovFirst;cheftheoryfbf the problem,
_the,experimentalstStem, andjtheﬁ'results;are;degltﬂﬁith,‘Thé-_ :
scheme differs from that of Adam-onlyiby’the‘posaibility-of;frqmn
ing and measuring a field in-the‘éample,'as_wéll:as”by the =+
utilization of spmefspecial*types'ofﬂdevelop '
the measuring method for mobility'the‘sqfcalled 9lambd;-develop+
nent" was used‘(thgxdeveoped signaljis'shapedflike the Greek . '

ABSTRACT:

ment;'In'the’casefof

* Gard 1/2
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AUTqORD . ‘:Ayrduenjancs, ‘A, V.,b Kogan, 4- Yoy ! ,
'Reynov, H. M., RJV&ln, S. M., vSCKolov,:I.,

_TITLE® 'Cdncernlna the Use of Germanlum n- ters at
' . Lown TemperatureS\ﬂb 1"pol‘zovan11 evykh n-p-a-
schetchikoV le ﬂlukikh temperatur

PERIODICAL: Zhurnal Tekhnlchoskoy Fla;kl, 1957,_VOL. 27, br 7,~ :
s pp. 1999~ 1600 (USSR) : . o

.'ABSTRACT: - W1th roference to the pdper in Zhurnal TekhnicheskOJ Flzlkl,f"
' 1955, Yol. 25 Hr 11 and 1957, YVol. 27,_Hr 1 gome prellmlnaryi'

‘ results on the 1nvest15atlor o )

of germanium n—p-countprs at heliu ¢ res are Te

here. The scheme of the device is descrlbed. From the: table

-of the romparative character stics of the n-p- counters at ‘
TOOR: temperature and at- helium tempers ature is +obe. seen

 that at the temperature of 1liguid helium’ the: s;gnal-n01se

" ratio strongly 1n”reases.vAt heliunm temnerature (as well. as ,
at ‘room temperature) the n-p counters have 2 good: plateau in }f
the ﬂounter-ﬂharacterlﬂ*lc. ag well a5 & safuration inthe ‘
curve of the dependencd. of the amount of the impulse. onttheiﬁ
nnplled voltage- There 8Ie 2 fleures, 4 tabxe and 2. references,
a.ll of: Whlch are Slavu‘. : ) ) .

&a/ Dol A U».)Q@_ |
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AUTﬁORS: -  ijVk1n, . M*_ Bo"omazov, A. Py : 5?‘27?7?30/go
T mmmawmw,B.h.vxawm%m 0. A L o
PITLE: ASem ovduﬂ*or fransmitter for Gamma-Ray indication

V(Po1uprovodnlk0Jyy da*chlk dlye 1ﬂd1kJ+511_gamma—lzluchenlyé); U ,i

;P:momcm: ‘mmal 'T‘eknnlcbesl(czj Piziki, 195,, Yoi. 27, ¥r Ty

1601 1602 (USSR)

ABSTRACT: = is. there exls+s a "reau' want of chead and sim 1 devices,
paru;cularlv of gammq-ra; indicators, ‘and a3 nromlglng G
resuits were obtained in this: resnechy . with =um1conductor-,
materials, such a8 CcdS and CdSe; whoese conduct1VLUJ
QdOStaﬂulALlj changes upon 1rradlat10 the 1nvest1gat10ns
vere nere performed 4n this ‘direction: In Zhurnal : :
pekhnicheskoy Fiziki, 1954, Vol- 24, D- g6 ‘the authors .

- ghowed that som1crys+alllne 1dyers may {orm upon s*b‘lmatlon :
“of €dS nowdnr ‘Phe high tenperature of the bases howevers :
jeads 1o the diffusion of  the basp—substance intc the
cds~-layer by which fact. its proper ties with regard to
sensitivisy: in the cas® of 1rrad*at10n are groatly
deuprlorated, This dlfflcu‘ty was no¥ overcome at the
expense of a grea+ i{ncrease in the speed: of . su bleatlon.¢ 
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~ A Semiconductor»Transmitﬁer; for Gamma—Ray_Indication o ’57-27-7-30/h0i Y

It was possibleito obtain, on the conductive base,flayers,‘
with a comparativelyvhigh sénsitivity:towardjgamma—:ays with
an inertia net exceedingithat of cas-crystals. The ' G
areliminaly tests,shdwed_that <. (time of current-rise up.
o 80 % of the stationary value) can be much reduced by,
means of previous weak ijllumination of :the sample;'The
obtained data show that the transmitters worked out here. .
can in a number of cases be used in the simplest schemes
a5 indicators ofvgamma4rays. :

There are 1 table'and_g”:eférenceé, 5'ofivhidh'a:e SoViété SRR

PhySico—Technical Institutc AS USSR,_Leniﬁgrad E
(FiZiko-tekhnicheskiy institut AN SSSR, Leningrad)

Harch 3; 1957 IR .

" Library of angreés

1. ,Gamﬁafrays—Detection, 2.vSemiéonductors—AppliéatiOns -3,
Selenide;Applications~ ys Cadmipm’qulfide-ﬁpplications .
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netics of moto-D:Lodea .
(0 kxinetike fotodiodoy - Russian)
znurnal Tekhn: Fiz., 1957s Vol 2Ty Nr 8 “pp 1676 - 1685 (U S S. R )

‘The qualitatxve consideratxons ‘are given by means of whlch the d1£-
ference between the characterlstlcs‘of the relaxation curves ‘in the '
- case of an operation with»photOgdiddes and one with:valyes,can ‘e i
explained. The author showe that the difference. ‘petween the. ‘chua-
cteristics of asdending,snd,descending‘eurves does not depend oD :
o change of the charact‘eristics,.'of"the’ sa'me'procesa. In either ca-
ge the recombinatioh isﬁjhefdetermining'process characterized by .
the same proper time T- Theze(reléxapiqn)jmeasu ed during the.
'experlment is variably,coﬁnected-'ith;1 in théjcasequ aacent »
and descent, and thisloeds‘€o3such_essentisl'differences between
. relaxation curves. ’Besides,.thefressons‘and'CQnditions for the de-
yelopment of comylxceted“relaxationicﬁriesfare given. Two voltam=
‘pere characteristies"of'a photddiodeesrefgiven. ‘The. one corresponds
to the j1luminated state'the]other'to darkness. 1B the quadrant I

_ the curve corresponds to an operation with photo-dlodes,_snd in

>quadrant 11 to one with valves1aTwo straight lines correspond with'; S

- two gifferent 1oad - re31stahce-ﬁ‘.and r" ( R' <. R"). The points; of

1ntersection of the straight 1ine With- -the voltampere}curve;;n-the fns
_darkness and in the ca3¢’ .of . 11umin3t10n determine”the steadyﬁyplt-
age values at the photo-diodes QD and QB If the resistance R is
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(Leningra
March 28,
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relaxatlon P
for the opera :

the relaxation petween ¢f and 93 'is. P

ne conditions of an‘opera

one with idle valves.. “In connec

Physical—Technical Institute.

dskiy fiziko-
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takes‘place between §j - h
tion with photo—diodes.rln %he case of SR

tion with photo-diodes'and
tion herewi th the- relaxa= .

1icated. (hybrld") characteristics,;,‘,”erv

'} Slavic references /-

-tekhnicheskly 1nstitut);:
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Konovalenko, B. SR 'SOV/107-58~2—23/32 3

e

" : 'r
' AUTHORS: . Ryvklns Ses

PITLE: A Photodiode ‘Made of & Junctlon Translstor (Fotodiod 15

b S :.bploskostnogo trioda)
USSR)

-_PERIODICAL:v"Radlo, 1958, Nr 2, p 4l

ibes the conversion of ordinary germanium
tors (“P1A", "P1B" ‘and others) to- photodio-

' For this purposes. ‘the glass’ ‘insula=-
1tter°‘ Photodiodes et

d under condltlons -

The author . descr
- junction transis
~des and . phototr1od=s
tor is removed. from-
" obtained in this way. s
of 1ncreased humldlty.

1ABSTRACT;
hou1d not be use

2, Transistors——Applicatioﬁs  s

L. D{odesé—Désign :



 AUTHORS:

- TITLE:

PERIODICAL:

. ABSTRACT:
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Vluovsylj,:ﬂ, A.‘, ﬁalejev P, I.', Ryvkin, S. :

________/-————-

Phe Mcchanlsn of Puise Format*on in Crystal Counters : at the:_

- Formation of & "Through conducting Channel' (uekhanlzm

formlrovanlya 1mpu1'sov v krlstalllchesklhh schet"hlkakh‘t o
pri. obrazovanli "skvoznogo provodyashcnego kanala ’

Zhurnal Tekhnlcheskoy Flz;kl,.1958=.vol.v287 Hr 5 op- 460—469,kf'

,(USSR)

The authors ‘here 1nvest1gate tbe pecullarltles of the mecha~

range extends from one- electrode to the’ other.fAs ‘io %z1ng

. agenb the authors used 1obwnartlclns of polonlum "? 0) w1th ;';

energy °of- 9, 3 MeV. In. order to. realize '8 "througn
passage of the - part1c1es throuvn the samp‘es, “thin:. cds-

:—mono"rystals .were'- seiected. The 1nvest1gatlons> showed that - fff
the process of pulse formatloﬂ according S0, the - gppough

current” gystem maly. take place af least in: two. dlfferentJ; ;%f iE
forms. 1) The first varlant can be reallzed by the - construc—{ B

: thn w1th a one—31ded appllcgtlon of the elevtrodes or in
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The Mecnanlsm of Pulse Pormat’on in. erstal‘Counters_at rha FOLm&m*On of a
"Through Conductlng Channel" o L ’ : :

~ thick crystals with elevurodes applled on both gidess Here
" a through current 7 hlch ; y the es*stance of
tne "dark sectionsg" of c 21 flows in the pulse. : Ino:
guch & counblnp arrangement the‘"dark"~conduct1v1+y of the:;'
orystal plays the declslve part. A con31derab1e 1ncrease.¢’
in tne pulse in- this’ process e attained by an
 jnerease in do ( nduct1V1ty), e.g. by & rise of
semperature. 2} The. second yariant can only ‘be’ observed in .
Suf;lClentlj thin nrystals in the casé of "twcn91ded“ 3pp11—f
- cation of electrodes. Here. the: passage of the ~o- partlcles »
through the .erystal can take place 1d “conductlng r'ha,nnel
. petween the electrodes can e formed. T e height" ig e
in this’ case not dependent on the initi uct1v1ty of i
. ‘the sample. Tt is to be expectedtthat‘a simllar mechanlsm f
of pulse formation w111 even occur in the ce 3£ some is0-
lating crystals, 1n case . the life ‘of the urrent carriers
- not being in equil i then (i.e.. the erystals) will ©
"~ not be = too. small ‘trodes, ‘forming antleoarrler sE
‘~layers ‘are selected, hors performed an’ exparwmental
glnvestlgaflon of the PI : “pulse formatlon in "thin®

o card 2/3 - ‘counters at the formu v of "conductlno channel" Tt is.
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e 5128343
e ilechanisn of Pulse Formatlon 1n erstal Countere at fhe Formatlon,of 2:

"Through Conductlng Channcl"

shown that in such a case the 81mplest varlant for the for—;
‘mation of - pulses can be reallzed uccord1ng to the schemp
of  the paesinﬁ current. The . obtalned experlmental results:
are in good agreement “with. the predlctlon of" theorys T
high- quallty (from the p01nt of view of pulse—helght) qf
- the counters wi hin 1s and"two -gided". applled :
electrodes is p01n ' ! hls constructlon the pulse‘,
heights attain 20 V an 0 190 % of the':»-
~.voltage applled There. are 11 figures, 1 table,
references, 3 of which are Sov1et. ’

ASSOCTATION: - Lenlnﬂrads&*y lelkO—tenhnlCheSnly 1n3u1tut AN SSSR
‘ ’ "(Lenlngrad Phy31cal—Techn1cal Tnstitute AS USSR) - ¢

© gUBUITTED:  NovemberT 20, 1957

. 7 1. Crystal counters——Analy51s
card 3/3 |
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vAUTHORSs . KhansevaTo¥: R Yun,r Ryvyln ?'1;‘»Ageye?aj‘ -

(PITLE: On the Dependen"n of the W;dth 0f tbv Forbidden Zone on theu.:
Composition of Solid ‘gdS-Cd3se: Soluhicns (O zav1s;mcst1 i
shiriny zap;etnoy zony ob sosuaua v Tverdykn ragavorakh

c3s-Ccdse) : ,

) PERIODICAt:V %hurn%1 Teknnﬂfhaskoy F1ZL kil 19‘)8 Vul 28 ‘¥Wr 3 pp 480 483 f;if
o ~ (USSR) : o o |

ABSTRACT? : here give the rﬂsujtc of the 1uvest*gatlcn madev
' 1cat;ons of the 11mlt% of 1iong. waves; absorptlon
fiect 4g well 838 of the’ vonstant qattice :
of the u"mp391*1 on ﬁf mlxed polycrystal S
yers,, On the ‘pasis of - "
conclu91ons are dravn On the dependﬁn*e of
: forblddeﬂ zone :on the: re'auxon of the: -
in their solid ‘aglution. T+ is showh
tices monotonouaxY change wibth tne incr
) 1n the .nltlal mlﬁturea T+ can: b€ nssuned hha‘ 1n mlxed
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On the Depe ndence of the Width of fhe rorbﬂudnn aone on the bomp031t1on .
of Solld cds~Cdse- Solutﬁons » : S

. €dS~ CdSe er ya+als the Yegard ruL° (Referenwe-4\ 19 qatlsfled9;
i.e. that a linear denendeq s between the conatant 1att;ce :
and the comp051f;on is observeﬁa wrom the data ohtalﬁec here,g
10110w= that cas, and CdSe form - & fcnt;nu0“° series of solld
exchange= golutionss It is shown thet with the int rease of -
CdSe~ content 'in the layer:-a. monokonsusd gnift of the eurve
of phot $oconduc tivity to the lon o..wave side 130 observed. IR
is further ghown that on 2 nudeL~atLon of the comn031t10n ;
of the golid CdS- CdS¢=SO¢dFLOP & mT ﬂouonuuq modlflcaulan of -
the “width of. the forpidden zone occurs. In contrast to thp
.solid Ge=b~—sulut10ns this dep—ndenu is almost 1i :
V. S¢ Man21ns ciy and L, P. BogomazaVv he
fpere are 4 Ligureés. 1. 4able; and 8. referenc 25
are Sov¢e»= S . :

' ASSOCIATION' Len1ngradsk;y flﬂ’kortekhnzchpsklv 1ns‘*'ut AN SSSR
. : (Lenlngrad P1y31ca¢<1ewhwlcal Inati tate, AS USSR)

SUBMITTED°‘

S 1. Cadwdut: niu A ;;g am.Labbice: ’ Cd =umev°Tenlum
cara 2/2 . gLl LT SYSLEms P*op°“tA ' :
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‘Ivanov, Yu“’L'.’;;EfffffﬂLjiLjiL;;__,

The Formatlon of current Oscillatlons in Germanlum Samplesv_;i_‘ }
in an Eleotrlc -and Longi tudinal Magnetlc Field (Voznlknovenlye”{ik,;ﬁ

rkolebanly toka v obraztsakh germanlya, pomest chennykh v
elektrlcheskoye i prodol'noye magnltnoye pole)

| ":PERIODICALz 'Zhurnal Tekhnlcheskoy F1z1k1, 1958 Vol..28 Nr 4 pp 774—775

(Ussn)

S ABSTRACT: The authors determlned current fluctua in. some germanlum—'
R -samples through whi di: ; a ‘which were:
placed i a : git al fi i
.f*eld D ; rre
forming fluct ) a’ 1€ 10 - soxdal
line with a frequenc -~ 15 kilo cles. 'v ond « The s
fluctuatlon character de ite a ‘
stances. Thus fluctuatlons only
"the -sample dlfferent from Zero and 1ncrease
amplltude and frequency. with an 1ncrease in current.»' :
1oggus,dependences were also observed on the magnltude of he
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The Formatlon of’ Current Oscillations in Germanium Samples in’an Electrlc.tl;
nd Longltudlnal Ma.gner.lc Fleld e : ' R TN

magnetlr fields In splte of . 21ncucontacts the voltampere
character1st1ns in the: 1nvest1gated meples d1ffered from
a linear one. The fluotuatlons formed -in.one: as well as the;
other ‘current. ‘direction were more marked when the: dlrectlon,
of current correspond t0 the lower re91stance of “the sample.” ;f_
Fluctuations only" occurred in the case of an exach agree=
‘ment of the dlrection of : i 1d. with the axis
the gample. An’ 1nten31tve illu f the samples led:
4o an interruption of the fluctuations. A certaln drop- 4n’
femperature in . - howeveTl, jed to'an ‘increase: of
- thelT amplltade an equ An etching of the samples -',;
in hydrogen pero: : the formation and the stability o
of the fluctuatlons. An inc ' X of the ampll—z,j’kmﬂ,f
_ tude of fluctuation connecied Wity : '
mental "ondltlons in all cases led %o’ the correspondlng 1n—g"’
crease. or decrease: respectlvely of the ﬁaquency of: fluctua-
“tions% There are 3 f1gures and 1 reference, 1 of whlch is.
Soviet. : v : e

M//@A@w c@,n /5’5 y&g/"
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CPIPLE: On the Influence of Surface Treatment of Sem1conductors o
- on the Magnitude and the’ Spectral Dlstrlbutlon of Photo-i L
conduct1v1ty (o vllyanll obrabotki poverkhnostl polupro»-j
vodnikov na vellchlnu i spektral’noye raspredolenlye fOtOw;
provod1most1 Co ‘

EERIODICLL: ' Zhurnal Tekhnlcheskoy FlZlkl, 1958,.Voi. 28, Nr_5§j 
: pp. 925-931 (USSR) DR

_ABSTRACT: 1t is known, that the spectral dlstrlbutlo

o tivity in.numerous. photoconductors exhibi

property in:the range of 2 ato absorptionitie.
tion takes place only ‘atithe edné of the absorption

- and is,m1551ng in-its jnterior. In the- present paper “the

authors: 1nvest1gatea thé;extremely strong -1 influence: of?g

some types of wireatment” of the surface of CdS and Cu,

" on the magnitude'ahd,thé'spectral dlstrlbutlon of” nhoto«
onduct1v1ty; The_ihfluencelof a>treatmenﬁ.on,theIphqtq‘
S conduct1V1ty of’ the,cryStélisurfdce’ﬁ557investigated;by

Card’1/4 -means of an 1nten51ve elec*ron bombardment}fheating'in_a
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"On the Influence of Surface Treatmenu of Semlconductors 57-28 5 2/36
_on. the mavnltude and the Snectral Dlstrlbutwon of Photo—

onduct1v1ty

treatment of the surfacé.'lt appears, that the recomblna-“

tion processes also play an im?drtant'rﬁleeln othe:_
conductors.-The experiments;alsojppOVQd the,necesei,

“qpew effective methods for’the'cléahin510£§tpé surfaces
- of the semlconductors.;This vOuldepfeSumably-makeﬂit‘

possible to increase: the“photoéen51t1v1ty ‘of “nune! :
substances, which in ‘gpite.of their;stronﬂ absorptlon are',
con51dered not nhotosen51t1ve or Oniy‘weakly sen51t1ve.f o
pherefore the experimental results.verifysthe:fact,lthat’f’

" the two basic anomalies in.photdconduCtivity - the "ino

vgratitude to the student of Lenlngradr

actlve“ absorptlon of light in,some.substanoes'as well

- as_ the reduction of photoconductlvlty in the depth of-
~the absorption pand - can to a con31derab1e degree “be:

explained by one cause, thal 35 to say Y intensive TE~

: combination—type,processes, whlch are- considerablyelne
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on the Magnitude and the Spectral Distribution of Photo- SRR
conductivity - s . o . e Sl
I.ZA}TDunayev~for.valuableYhélﬁvig th?lmeaSurementS}‘i”
‘Appendix: As & conclasidn; a‘shOrtﬁreportfi

s'givenﬂonj,fﬁ ‘A'w

the'possible‘influencefpf‘sdmple shape of the gemicon=. = -
ductors- with low conductivity (i. g- cds etC?)‘Onjthé_ffjgif‘f
_experimental results concerning their elect:icalbppqur-g;: e

ties. B R R
There are 9 figures,and 7 references,

5 of which are.
‘Soviet.. - ST L

ASSOCTATION: Fiziko;tekhnichéskiy,insfitutAN,SSSR,‘Leﬁingréd_g 
_ : (PhySicoCté¢hnicil:Instituté;%AS”USSR;;Lbningrad)" i

SUBNTTTED:  September 23, 1957

1. SemiconduciorsrrPhotoCondﬁctivity

© Caxd 4/4
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" ABSTRACT: |

, Card:1/3'

ber 26, 200 o
2  CIA-RDP86-00513R001446520001-8
gt Strokeny HeiBra . 57.28-6-5/34 =
.Tuchkevi¢h3 V;’M?;'Chelnokov, v. Ye.. T
silicon Photodiodssf(Kremniyevfye-fotodiodj)’.:
_Zhﬁrnal Tekhnicheskoy Fiziki, 1958Q Vol.:yﬂ, Nr 6;(
pD 116571168 (USSR) ‘ C R
In_the:yreéént report tne reSﬁltsldbtéined_byiinvestigétiﬁg =
the posSibility;of;utilizing silicon pen’photoelements{f_;,l
for the‘purpose:of transforming
signals=inzthq photodiade regime aTe
’ g from:the very:béginni
are ofvsomewhatAlower{intégral
must'offérsome.ngantagesjcompared:to;; ok
odes (refgrgnce~5),"viz{1a;1ower ﬁda:k;v?.a_

1ight signéls into e
describEd;,It'goul@rbe"
ng thet silicon }j §j

recults obtained py investigatl ‘ sic £i
of the silicon'photodiodes-LFTI»produced7in the -labora
1givity of samples to the light .o =
rature of the . .

d. The sens
with & color tempe

are describe
_descent iamp
raied between 5 and.7

filament of ~2 oo’

_1edtiib S

. _Further, the i
’ting:therbaSic>pﬁ;erties'f,.}ﬁ' .
tory
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| Léiiicon ?hotodiodes

(figure 1). The photodiodes have the same sensitivity slong

the entire 111 umlnated aurface: (f...gure 2). ‘The . dependence.

of ‘gensi u:.vrby on 1ight. intensity 18 linear (figure. 3)

The volt»ampure characteristics of the photodiodes  f:;;,}f;,
are shown (figures 4a:and 4b Yo gtimetion of the
tlme neaded for "1‘y3ng throug u t resulted in the value

2 o
rton"%f =5 058'896 Final1y, the authors endeavored
‘to estimate the 1ife of the minority carrlers 0% 1n ’che
hotodiodes investigated by gtudying the ‘kinetics o
7.pbotoeleut“omot*ve _yelve forueCP hhen,measur ing N o0
Talo. 10 7 86C was sblained 8s.8 res'ult.: fhis® amount_must'
be consmdered to be mer ely the upper “1imit of the; T value o
as it corresponds to the- duratlon of ~the f*ont a.mpllflcatlon i

of the light 1mpu4.ses. For C'p<k.l the: rela;:cati_Onf_cu;v_

is ‘an eLponent w1th a time constent & R.C» in whlch case :
1 : e

: , 1 1 ,
B . . -— = T + . 1 e : 3
card 2/3 . :Re,‘ R, R . T‘xu valu of 'ﬂrxe.vcapaczzrty, wh't ch was determined‘
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from R C, was found to be equal to appr011mate1v

: 2000 pf. This capac1ty ‘value is- greater -thanthe
one. mentioned in the table, pecause it correspondsr‘
apprOX1mately to the zero-dlsplacement on'the .-
n-p—tran51t10n There .are 5 figures, 1 table, and
T references, 7 of" whlch are Sov1et.r.

. ASSOCIATION: “ Lenlngradskly flziko-tekhnlcheskmy’1nst1tut AN SSSR
T _ ~ (Lenlngrad Physical—Chemical Instltute AS USSR) ;

 SUBMITTED: Jemuary 28, 1958
,‘l. Silicon-—Photoconductivity 2 Silicon—-PhotOSensitivity_
3. Silicon—éElectrical properties 4. Silicon—-Electron”.

‘tran51t10ns 5 Mathematics :

'TITLE Photodlodes

 Gard 3/3
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'TITLE:ri ©oom the Klnetlcs of Phototriodes (0 klneulke fototrlodov)  f

PERTODICAL: Zhurnal Lekhnluheskoy eizikis 1958, Jol. 28, §r 65 , i,'<¢%1"'
PP- 1169-1173" (USSR) : . : :

. ABSTRACT: ' Phototrlodes .can be used as highly photo—sen31t1ve :
I coe ~means transformlng ‘1ight: 31gnals into electrlc 31gnals;'”
1t is tnerefore of partlcular 1nterest to study. their:
inertia. puring the first’ months of - 1957 the guthors
‘produced samples of germanlum phototrlodes 1n the ™
" Jaboratorys which had 8 senqlt’v1ty of 4 — 4 ampéres/
- lumeny & dark current. of :500 —— 700 mlcroampéres'[
(saturatign remains up to ~9 V), and a sensitive surface ,
of ~v4 mmS (reference 1). Besides the authoTs, glso . . SR
engineer N. F. Rag021na and 1aborahory worker I. A. Lebedeva
'&SSlsted in pr i ‘ + ‘The high sen31t1v1ty :
- of phototrlodes is ‘ ith the process ,f'
- of ampllflcatlon of +he pho : : “‘takes place:. in
R them. ‘The kinetics of phototriodes was 1nvestlgated by s
Card 1/3 means of an apparatus Whlbh is shown in form of a.
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Scnematlcal drawing (figure 2). Determlnatlon of the:

quality of the time ‘constant was carried out by the‘~

‘.meuhod developed by Polstoy: and - Feofilov (reference 2)
on the basis of the’ pr1nc1p1es of- the substltution scheme L
(reference 3} Results are. -shown by a table. “From’ the " L
cscillogram worked out by v, V. Makarov,. student of the,iﬁa*
1GU (reference 3) it may. clearly be: geen that the rapld e
relaxation of the collector current, to be’ expected on the,e i
“‘gtrength of theoret-eal araumentatlon ‘and 2. glower - P
relexation of the potentlaJ differences. on’ the point of
emitter tran51t10n setually’ take place- In conclu51on,1t:aw'l
is mentloned that in the case of . phototrlodes a working: :
'reglme which . is analogous to the so-called "hybrld reglme“ff T
of pho»od;odes (referenee 5) is n0351b1e..1n this case: o
“relaxation has 2 domains: & "phototrlode" domain- at low %5
values of the photocurrentg and a “valve. domain', which®
;corresponds %o high value: ent 0bv1ous1y,vv'
‘the “valve domain® 1s possib in phototriode ly in the
case of "asymmeury" during generauion of - the

"motlfe fcrce in emltter- and collector tran51t10n. A typlcal

"Cerd'2/3




PO VED TOR RELEASE: Thursday, S ‘ 001
ok E y, September 26, 2002  CIA-RDP86- 20001-8
ED FOR RELEASE: Thursday, September 26, 2002 CIA-RDPS%?D%gi]é?;{%%gii‘égif)%%glg
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oscillogram of the photo’ti‘iode signal in the. case ofa
hybrid regime is shown (figure ‘4). There are 4 figures,
1 table, and 5 references; 5 of ‘which are Soviet. - .

ASSOCIATION: "Leﬁihgradékiy_fiziko;tékhniéheSkiy,instituﬁr e

; (Leningrad.—Physical-Technica'l» Institute) '
cUBurTTED:  December 23, 1957

1. Gempnimﬁﬁl’eéfﬁg@i'fdétdrsi 2. 'Germax_xilnﬁ;?hotose'ﬁsitiﬂty"
3. Qermanimn—;-!!lecpron, transitions . 4. Gernxanixnn—?hotoqt)_nductivity

TITIE: Phototriodes

‘card 3/3
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ihe Kinsties of Photovoltdlc c=11s with
unctions (K voprosu o ‘kinetika: ventil'nykb
elektronno dyrochnym nerekhoaom)
Vol.
i, 1958, Nr.9, pp. 1871 1882 (US

Lhe ;natlcs of the ph"tcvolualc c.ell oper-
Mo limital 1ons are: imposed on. the ratio
'ﬁick(where : dEAOues the capacity of’ the
valtage, and R its re51stanco) and 0f

down xardydonlng branch of - the rclaxﬂtlonT
In the first SEC»lOﬂ ‘quali tﬂclva con31d-
+he kineties of 2 few . pcc:ual ‘cases are '

n 2 i is investigated ag to its quan

+he experimentsl fuuuiament-;3
theoretical ﬂeeul&;
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~ AUTHORS: - ;h;ﬁzzfiil;f;;E;L_Strokan, N. B., Makovskiy, D. L.
TiTiE: On the kinetics of p—n-junction phototubes.
PERTODICAL: - Referativnyy zhurnal , Fizika, no. b, 1962, 23, abstract MG187 ©
v sb."Fotoelektr, 1 optich. yavleniya v poluprovodnikakh". Kiev,:

AN USSR, 1959, 360-366)

the authorsi_wprk‘(RZHFiz;_lQSS{ hd;_lo;

| TEXT: - This i{s a-continuation of ,
23378) dealing with the kinetics of valve operating regimes ineident to photo-.
~ilar light pulses. They examine.the'genera}:casej

- ‘diode {1lumination by rectangular
 of connecting & photodiode 1n & circuit containing a finite load resistance and

‘{Absfracter's note: Complete,translaﬁiqn]r‘
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TLuP., Konovalenko, B._M.} Matieygv, O,YA,f

AUTHORS : -Ryvkin; S.’M.g Bogomazoy,

TITLE: SemiconduCtor gammé_détectors o B P
. | 70, ' ‘abstract 4-4-291 -
no. 4, 1962, 15, abstract 4-4-29 S
yavle;iya v poluprovodnikakh", Kiy?fo;:

. ‘ ivnyy zhurnal, Fizika,
‘APE3IODICAL: %sfzﬁ?tiggiﬁelektr.'i‘optich.
S ANﬁssR, 1959, 386 - 388) v | - | T
used as gamma detectors are considered;é P
ag of such pickups areﬁ,nq_tedb._'l'here o

7 WéXTo' The prospects of CdSVcrystals
Tne low sensitivity and the considepable.l
‘‘are 6 references. SR (

. .?. ‘Li._'

i';'i_ rtAbstracter'S note; Complete trgnsléﬁienl.;:
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67390 G ' U
“sov/181- 1-9 8/31*' '

New Longltudlnal Magnetostrlction Lffect’and Its Lpplice'r
atlon to the Determlnatlon of:the. Ratlo Between the Con=

’ centratlons of Heavy and nght Holes . L
F1z1ka tverdogo tela, 1959, Vol 1. Nr 9, PP 1372 - 1%7 russn)'

hen 1nvest1gating the diffu5101 of the nonequllibrlum carrier ;'
_in the magnetic: field; the appearance of electrical ‘fields is

usually studied (e.g» the photomagnetic. ‘Kikoin-Noskov: effect)s’

‘The: present paper ffers the results’ obtalned from an. investig- :

-~ ation of the: concentratlon dlstrlbutlon of the mlnorlty carrier‘

in the magnetlc field, and -in: partlcular,.the results of an i .
investigation. of the longltudinal magnetostrlctlon effect . in
the 1ong1tudinal ‘magnetic field, A plane=paralle1 qemicon-

Eductor plate was. ‘arranged’ perpendlcularly to.a. homogenous

magnetic. field: On: the plate, a point . light- probe exactly

:faced & pclnt collector= The 1ndected nonequlllbrlum carrlers o,

card 13

ﬁ[?ulffused through ‘the’ plate and the" collector determined the -
iconcentratxon of the m1nor1ty c‘arrlern The concentratzon’>

Ivanov. Yu.. L,; gpinberg, Al Bss uov1kov, oR.,**v'

: R;vkina'S‘»M,;. R
. Pote ina;: Da :
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sov/1e1 1-9-
the Concentr

recorded thereby 1ncreaaed wlth H. Figure 1 sho

representatlon ‘of “the measur1ng arrangement, a.
whlch is given. Theoretically,,one obtains. for
injeoted. carr1er on -

' of the /
’ iAﬁé-? o
(HlIZ) ZXnH

. productlon rate,

diffusion coefficient.

KD % IZY‘; ’
1 the. dlffus1on 1ength,

descr
the C

the. z-aXxis

'vhere i ﬁ is the electro

D the ele

Flgure 2 shows - the result obt

‘an attempt of: experlmentally verlfylng ‘this formula’

. electron inj

electrons/w

dlffuslon in n-%

;?6ord'2/5,, §

ection: into hole-type
ment is obtained with a m1croscoplc drlft mob1

= 3650 cm /v,sec.

between ‘theory and. experiment is observed, .
can be explalned when taking into account the ex1ste

The. bes
1ity o

germanium°

ermanium? . cons1derab1e dlverg

whichy ho

8/31~:

at1one of

1pt10n of -

oncentratunr"

n—hole pair )

ctron i

ained by
for- e
t agreea_‘v°
f the . B

When investigating the hoWe‘

ence””'

wever, .

nce of-fn
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A New Longltudlnal Magnetostrlction Effect and Its E SOV/181»1=9=8/21 ;;*7;“E
Application to the: Determ1nation of the Ratio Bet'een the Concen»ratlons g

- of Heavy and’ Light Holes E

‘heavy snd 1ight holean The theoret1ca1 curve drawn for u31sf'1'
case. nioely deacribes the experimental reeultsa The con- i i
centration ratio between heavy and light. holes is deduced -
" from measuring: Tesults as being 573 this value appxoarhps'°
the result (50. 0): obtained by an other way (Ref 1) There
" are 2 flgures and 2 references. o - ':’L“

vSﬁB‘MITTED;_ .March 79 1959 . »‘ SR  . » L L'f
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. AUTHORS:. ' JL g yeva, Yeo N,, Ryvkin* S ﬁe
- TITLE:*E"' 7 .Investigatlon of the. Adp991on Levels in Polycrysta‘llne;‘r;

'Sb253thd in Slngle SeNCrys*als by the Method ol -the Tnermo

stimuleted Current

' PE3IODfCAL= ‘Fizike tverdogo tela, 1959, Vol 1, Nr9; PP 1379 -.1580 (Ubsa\ﬁfj B

QABSTRACT: , In contlnuatlon of a prev1ous paper (Ref 1)- the’ present ‘ i
SR -~ article offers .some experimental results. Figure 1 snows the f_;]l.g

temperature dependence of the thormostlmulated current, in: i
'ij S figure 2 showa the same in gelenium. Both sﬂmnles hav

39 .....
- p=type conduct1v1ty The heatlng rate was- 0.5 deg/sec for the]zj

former and 0. 2" deg/sec for -the lattero The thermcﬂf*mulated
'current in the former exh1b1+s two maxlma ‘at. T1,=-150 K and -

T, = 180°K, - and. thxee in eelenium (115 x, 165° Ky ‘and 180 x)

An evaluation of the adhesion’ level positlon ylelds for f;ga N
2 5,1\E =00 35, andAEﬁ'e.O 39 evs whenasr_anung ‘the effectp//' -

: ive mass.. of the holes to be. equal to the mass of free fﬂﬁf7

 card 1/2
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Invoatigstion of ‘the. Adhesion Levels in Polycrystalline SOV/181 1-9 10/31 R
and in Single Se Cryatals by the Method of the Thermoetimulated Current

67392 .

-3 and for Se‘”1020 “fiﬁfgﬁ

d e

) Sb S
273
electrons and the mobility to be u = 20 cm /v sec. If temper-_l~ SR
ature is decreased from +20 to- -150 C, ‘the photoelectric : ST
sensibility drops to .about one. hundredth, In this case,lthe ‘
'lifetlme changes only: slightly and’ amounts to’§’40/veec= Wltn e
u 1ndependent ‘of temperature and ‘equal to 1 cm /v sec, one, ,
obtains for selenium, according to the three max1ma /\E “0 109%,-”*
AE,=0. 14 ev, andéxEj——O <17 ev. An evaluation of ‘the carrler -
concentration y1e1ds for Sbasj“'w16
. The authors thank B. T Kolomlyets for supplylng SbZS3

‘P. T. Kozyrev: for eelen:um crystals samples. There are;] S
2 figures and 2 Sov1et references,v ‘ : o

. ASSOCIATION: Lenlngradskiy fiziko-tekhnlcheskiy 1nst1tut AN ‘SSSR. (Lenlngrad '

S e Instltute of Phy81cs .and Technology of. ‘the AS USSR) :e_u)},:_ -
© SUBMITTED: Aprll 24, 1959 ' R 5

Cardlé/Zv
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" ABSTRACT:
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sov/1a1 1 9 1:/31

V1tovskiy, N. A,, Mashovets, T V,,

Determlnatlon of ‘the Number of Acceptor Levels of Defec.a.f
Occurrlng in: GermanlumlUnder the Actlon of Gamma Irradlatron

- Fizike tverdogo tela, 1959, Vol 1, Nr 9, pp. 1381,_ 138 (u n);”f

'v'The radlatlon-induced formation of - structural aefects stable Sti'
-at room temperature had already been investigated several

times, but not allthe problems related therew1th are as’ yet

- solved sat;sfactorlly :The” present paper ‘offers a contrlnut-f

ion by discussing “the possib111tles of a- complete analv31ukof

" the energy - 1evels of the defects and by pub115h1ng experlmentalff'

results. concernlng the" temperature dependence of 288 ‘Hall ' N
coefflclent ‘R of ‘n-tipe germanium. irradlated by Co. 1~_rays..n~~t
An analy81s “of ithese- resultq pcrmlts a prec1se determlnatlon

of the number of accept01 levels. belonglno ‘to one f—rad1at1ve i
defect. To 1nvest1gate the temperature dependence of ‘the .~ '

carrier concentratlon in the presence of:: multlple-charged

centers, the authors theoretically 1nvest15ated a“level scheme ﬂ'

of a defect (Fig 1), with n in the’ “conduction band considered
to be. composed of four parts (Flg 2a) In thls connectlon the



APPROVED FO y, Septemb R
: R RELEASE: Thursday,'septemb;rzéﬁ2%)%22 A RDPES-OosIIROOLAdes 200018

CIA- RDP86-00513R001446520001-é"

Determlnation of the Number of Acceptor Levels of ’
Defects Occurrlng in Germanium Under the Actlon o

Qfollow1ng was assumed. every defect produced by radlatlon has

1: acceptor= and ¥ donor 1evels; “ordlnary" donors : (atoms of .

"the V group) and M° defects exlst in such &, way in germanium
w1th the. concentration Nd’ that N > Ml.on 1 n rises weakly

in. consequence of transltions of electrons from donor leve13'
to the conduction band,_ n,s full ion1zat10n of the donor'_;;i

'1evels, n, = N oml n3- stronger rlslng of n 1n consequence of -

*ransitions of electrone from hlgher defect levels to the con-{v:
: - =AEy. “JokT. i
duction band n} lN M e 17 ng full ion1zation of the

 upper. 1evels; ny= N % N(l 1) The temperature dependence of n

an thus be represented by the functlon ‘1g n’ f(T) (theoretlcq”
’ally in Fig 2a;- experlmentally ‘A table glves the Te- 3’
sults of several’ measuring ser1es. i i
Xeinduced defects 1 —*_ fm

7

‘f ¢gr632/3 o formatlon cross seetlon was found to be d-“ 4 0 10 cm ,1*
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Number of AcceptorT . Levels of Defects SOV/181 1

-9-11/31
the Action of Gamma Irradlatlon cm

_“Determinatlon of the
.lOccurring in Germanium: Under

Dlrectlves for further 1nvest1gations are brlefly shown,_v.},‘“
. Finally; thne authors ‘thank B. M.- Konovalenko and I.D. Yaroshets

kiy for exposure of the samples and Sh. M. M;rianashvilx for:.
‘his assistance: in® measurements. ‘There are 2 flgures, 1 table,k

and 3 references, 1 of wh1ch 1s Soviet,

hesk1y 1nst1tut AN SSSR (Len1ngrdu

- ASSOCIATION: Lenlngradskiy f121ko=tekhnic
. : ‘Instltute of Physics and Technology of the AS”D§§B),_

o DR . S S ,/ B

" SUBMITTED: March 24, 1959_
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Arkad'yeva, Ye; N., Ryvkin, S. M. e Y S

"Investigation ol Adhesion Levels in Sb2-;7by the Metbod of
" the Thermostimulated Current : :

Flzika tverdogo tela, 1959, Vol 1, Nr 9, pp 1460 ’_1465 (USSR);

If adhe51on levels are. occupled by carr1ers at low temper-
atures, this condltlon is; conserved for a 1ong tlme° with

;slow heating ‘the carrier concentratio rises in the allowed :
~zone, -in “the same way: as the curren (1f a field is- app11ed).’
This- boost current. ‘which is’ hlgher than dark current ig e

defined as- thermostlmulatedo An 1nvest1gation of- thermo-if

“stimulated. currents allows the’ estimation of . pos1t10n and
ﬁconcentratlon of ‘the -adhesion 1evels° This method is. speclally

applicable to. poorly conductlve “and’ photosen31t1ve ‘gemicon- s

_ductors. It had already been utilized for the 1nvestigat1on of .

cds, CdSe, HgJ,; and ZnS. (Refs 1211) 4 The present paper offers

,the results obtained for the single sz 5 crystals, Investig-'f

"atlons were conducted 1n the temperature range of from ='180 to':
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Investlgatlon of Ad

of the Tharmoatlmulated Current

the’ tennef:7ﬂ“ =
. solid curyve
The curves were recorded

1es 1 and 2: ‘as

s i and é,show aamp
ted: currento(

g *»+20 °c. Figure
f ‘the thermostimula

" ature dependence ‘0

and the dark ‘current (dashed curve

by means of a recordxng device of the type EPPV~51, which ex—'_'vzg

aried with1n wide limlts (nno ,»Ano 7run'

lated current sho¥sd; char%cterlstic '
mum at 115, 150, and 190 K. An estimat1on

d the’ concentration (l) of

s,made on- the assumption of. ‘the very slow ‘
aracter; 80 that ‘the Fermi

'thbits a- sens1t1v1ty v
a/mm) s .The. thermostlmu

‘_fluctuatlons “with maxim
" of the energetlc poait1on QAE )-an

- the adheslon levels i
_ heating’ ‘having a’ quasiequilibrlum ch
qu3911evels for: adhesion levels and zone are -the ‘sames ‘It ecan .
~be assumed furthermoreé. that this quasi level coincides ‘with the =
,adhesion 1eve1 in the case of temperature T corresponding to.
, Pl
“the thermostlmulated current maxlmum,ZSE = kTM 1n —x-,uﬂ’Q;
' Y : L
_E__. holds, where P is’ the effectlve 1eve1 den31tj
1n the valence

P 1s the hole concentration

- an in’
1n the valence band,

7e€ _Card 2{9
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nvestlgation of Adhe81on Levels in Sb28e5 by the Method SOV/181 1=9 23,;1

f the Thermostlmulated Current

" band at TM’ u the hole mobility at TM’ g the conductlv:n.ty att:‘.“}‘ '

 T Thus one obtalns for the 3 maxima of crystal Nr 2:0. .28, e

M°
0.32, and 0.36 ev. For M one obtalns accordlng to khart51yev3:
(Ref 13) . _

M.é “ﬁ!h‘ "~y .where 'S is;the‘heating.rgte?an‘

3' i) (O R

is the cérrler lifetlme° For T = 135 K 1 10 sec holds, for

150°K =210’ 7sec, and for 180 K "’10 -6 seca M- 1s then found to'-f o

ve 1078, 3.10%%, and 5.10' 8an~3. A few more details are ﬁnally"

discussed.’ The names “of A Kh,- Zeynally, ‘B, ‘1‘ Kolomlyets, and

M. Vo‘Kot (who supplied the single crystals) and N.'B. Strokan
(who made’:a calculatlon) are mentioned in footnotes° There are

2 flgures ;and 13 references; 1:0f-which is’ Sov1et,—

ﬁ/"c&" K (,/JLQA M /1 g 6/5-5& .‘_7 ‘ L}/

T 32 =éEM/ KTy
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| ..AUTHoRs :

TITLE:

' PERIODICAL:

© ABSTRACT -

yvkin, S. M., Konovalenko, B. M. a» A SOV/181-1-11-22/27

On the Dependence of Induced Conductlvity of Cadmium Lo

‘Sulfide on the Energy of the Excit1ng Electrons

~ Fizika tverdogo tela,‘1959, Vol 1, Nr 11. PP 1757-1761 (USSR)

According. to reference 1 it was jomtly estahlished ‘with _'

"~ Yu. S. Smetannikova that for 2 to 30 kev. electrons with '
: 1ncreasing electron ‘energies, ‘put with a total electron ;;

current intensity, vwhzch.remaine at the same level, ‘the .

induced conductivity of the CdS Teaches 8 saturation value,Af;.;[j.:7
“i.e. that this does ‘not increase ‘any ‘more gtarting from - R

a certain electron energy. ‘The initial point of the . -

wgaturation”: is not identical for. different ‘samples. .

Additional investigations (Ref 2) established. that with
small electron energies the decrease ‘of -the induced

. conductivity is related %o “the fact that the electrona do :e:[ii”4AA

not deeply penetrate into the crystals ‘and therefore the

recombination processes ‘occurring on’ the surface of the cryatala f

have &n increasingly important. 1nfluence. Other suthors (Ret 3)
carried out similar investigations ‘on nyoluminous®” mono=. .- -

,czystals w1th 30 to 60" kev-electrons. Their measuring reeulfa L
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“ASSOCIATION:

'sUEMITTED:
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contradict data in references 1 and 2, if these are_
“extrapolated to the range 30 to 60 kev. The:present study
proves that this concept is incorrect and that the
dependences found in referencee 1 and 2 are in quelltatzve ;
accordance with those derlved in reference 3, Certain o
quantuethm differences can unequivocally be explained by

the different methods of measuring. There ere 2. figuree :

and 4 references, 2 of whlch are Sov1et. ’

FlZlko-tekhnlcheekiy inetitut AN SSSR Leningrad (Phyelco- -
“technical Instltute of the AS USSR, Lenlngrad) .

June 19, 1959
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5 RS O SOV/109-4 8-27/35
(] o : ;
: ?JTL)‘:I/OéR& ' V:Ltovskiy, N.A., Maleyev, P.I. arid Ryvkin, %s. M

______——~—~——“ﬁ~ L
TITLE-* : Optlmum Operatlng Condltlons for the-Photo—diodes Useﬁj
B . With Small Slgnals

5 PDRIODICAL Radlotekhnlka i elektronlka, 1959, Vol 4 Nr 8
‘ : pp 1387 - 1592 (USSR)

E | d b
' ABSTRACT- The characteristicVof a photo—dlode can be expresse y
' (Ref 2): - -

kT

I T A T R L

R

where I is the éurrent floW1ng "through :ge g:zz:-éhd
' dlode,: R' - is the leakage resistance. of e;I' de. the
7 ¢.  1is the voltage across. the, n-p Junctlo:. I 18 mas
- dark" saturatlon current g 35 ;n iiezhzo:b:°1u§e,z
. Boltzmann constanu an 7

%em;zrzgsre. ‘Eq (5) -was employed to plot thg volzag: .

current characterlstlcs shown in. Flgure 1., urve In

' ratures
and Isz ‘show the "dark“,characterlstlcs ‘at. tempe

§ R L e e IR
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' ' ' sov, 109-1; 8~ 27/3 B
Optlmum Operatlng Condltlons for the. Ploto-dlodes sed.Wlth'Smalll;

- Signals

-of. +20 C and -78 °c, ,while Curves Ifl -and Ifz aref“}>3»;

the “1llum1nat10n" characterlstlcs at the same temperatures.‘
The curves are calculated for a photo- dlode whlch has a dqﬂ =
"dark" current of 8 pA and the resistance 107 &L

at room temperature. The quantlty R . is represented by jj

ctgs a , where: a is the slope of ‘the. "dark“ current- .
voltage characterlstlcs at @ =0 - ‘This angle azf.atf

the room temperature is equal to 90 °, Whlle at low

temperatures o« = af Jand tends to zero. If the ‘device f'
‘works 'as a photo-diode with a load characteristic
R = ctg B , the load line 1ntersects the characterlstlcs

IT and - If ‘in the ‘saturation reglon" consequently,_at
both’ the low and the room temperatures, the output 51gnal

taken from the device is the same. On the other hand,
the diode is operated as a photo- electric source, the o
intersection of the load line with the characterlstlc BRRORE

'f‘cﬁfdg/g ~occurs in the saturatlon reglon only at the low temperature;;
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: - sov/109 4-8-27/35
Optlmum Operatlng Condltlons for the Photo dlodes Used w1th Smal;
Slgnals L

In this case, agaln, the outpup 51gnal is equal to that _
obtainable in the photo- -diode operation. From the. above, . i’

7 it follows that the photo-diode can be operated as.a S

. photo-electric source, prov1ded it is maintained at a low o
temperature. Under these. conditions, it should be ehpected
that the noise level would be:very low. . The abova com=. "
clusion was checked experlmentally° ‘The prlnc1pal :
experimental. characterlstlc was the relatlve sen51t1v1ty
P which was defined as the ratio of the output signal 7
ohtained from the deV1ce ‘as. a photo source and -as a- photo-
‘diode. This ratio can be defined by Eq (10). The experi-
mental dependence of P on tenperature is shown by the . .-
solid curve in Flgure 3. The dependence of ° P on tempera-:V3 i
ture for large signals is 1llustr1ted by the ‘obtained line :
in Figure 5. The noise in the device when employed as a,* ""‘
‘photo-diode: was 0. 5 mV, while when used as a’ photo- electrlc
‘source, the noise was 10 V. The 1nert1a effects in the:
diode are illustrated in Figure 5, where the first ' S
OSCJ.llogram refers to the photo dlode opnratlon, vhlle tne

. Ca'f.d3/‘f, A s R . L X
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- Opthum Operatlng Condltlons for the Photo-dlodes Used with Small
: Slgnals
next- four osc1llograms show the photo~electr1c response

at various temperatures;  -this effect is further. :
illustrated in Flgure i, whlch shows that prov1ded the
temperature is about -80 C the time constant of the o
device is the same for both the photo-diode and photo-
electric operation. : There are: 5 flgnres,ritable and

7 Soviet’ references. i

"",ASSOCIATIONf , F:Lz:l.ko-tekhnlcheskn.y 1nst1tut AN SSSR (Phy51co— o |

englneerlng Institute of the Ac. Sc USSR) . :
June &, 1958" ’ - R "‘”</
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AUTHORS:

PITLE:

- PERIODICAL:

© ABSTRACT:

. 'Non-equlllbrlum Conduut1v1ty in Recombinatlon Through "
~Traps (K voprosu. o relaksatsii neravnovesnoy provodlmostl
pri rekomblnat811 cherez lovushki)

-arbitrary injection levels. The f.rst part of +this’ paper‘.

“of which the authors determine tne tlme—dependence of - th

‘form ‘of & schematical drawing, after which ‘the 3 kinetic

_ Ryvkin, S. M Strokan, N. B, - SOV/20-124-5-20/62 - .

Cn the Problem of the Relaxatlon of

Doklady Akadem i nauk SSSRg 19599 Vol 124, NT 5,
PP 1034-1037 (USSR) ' :

The prpsent paper descr;bes the results of. an- experlmental
investigation of the theory for the case of few traps for

deals with the theoretical inves: 1gation, in:.the course:

non-equilibrium concentration of the carriers for | S
semiconductors with a type of simple traps M. The " scheme';'.{ 
of ‘transitions correspondlng to this case is’ descrlbed in

equ&tlons and the neutrality condition are written down° i
If the total change Am of the concentration of electronsuf
in the fraps is negllglblj small as agalnst A,n and A\p
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On the Problem of the Relaxation of = . - . 50V/20-124-5- 20/62 i
Hon-equlllbrlum Conduc+1v1ty in Recombwnatlon Through Trapsf*

_ other. In the here. investlguted cagse of .a small- number of

recombonatlon 1t beuomes ever more 51m11ar to the functlon :

- any salient: po1nf The second part of this papér-deals w1th%}~»*

with theoretical results. In the case of a suff1~1entiy v

(1n ‘the. present paper +he system of notatlon of . W
Shockley (Ref: 1) is. usea), it holds: qualitatively that
during the main. part of the monotonous relaxation process
algo.dn/dt and -dp/dt must be practically equal to:each

traps 1i fetlme ‘depends only on the. concentration of the

nononqulllorlum carrlers, and the value of- 11fet1me at

that instant is equal tc the steady lifetime at. the same’

steady conr*en..ratlonu A diagram shows the- relaxatlon
£ .

curve for the injection level 4lnsteady/(n +p, ) =

for the caga /Tw =5 (Shockley’s system of notatlon) '
A% the beg*nniu of relaxation the relaxaulon curve 13

similar to the func*lon e t/’ but w1th 1ncreas1ng

"/109 .Th1s transition: takes place gradually w1hhoat

experimental: checking. The exper1mentally found, curvag -
for the derrcase of photoconductivity: agree qualltat=ve11



et S B O e e S T T e v e e v e e -

"APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R001446520001-8 -
. APPROVED FOR RELEASE: Thursday, September 26, 2002 = CIA-RDP86-00513R001446520001-8"

On the Problem of the Relaxation of '50V/20-124-5-20/62 -~
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high ‘injection-level they have non-exponential character
and are between 2 exponential functions, which correspond
to the limiting values of lifetime., For the purpose of.
a qualitative checking of theoretical results :the gurves
of photoconductivity relaxation were photographed, and
dAn/dt and &n were determined at some points of the
. declining branches of the oscillograms. All experimental . .
" results agree well with theoretical relations. There are .
"4 figures and 6 references, 4 of which are Soviet. .

ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk SSSR.
. (Physico-Technical Institute of the Academy of Sciences,
. USSR) : - v RIS EI e A
PRESENTED: October 25, 1958, by A. F. TIoffe, Academician =

SUBMITTED: October 23, 1958 -
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ﬂ S 7. :v. ' | o ‘, s/181 60/002;0%28/028

' BOOO BO17

2 vvoa

Parltskly, L.-G., Ryvkln, s. M.

‘,,AUTHORS
’TITLE; " ‘The Influence of Adhesio
'conduct1v1ty in CdS_ Sin§}e Crystals
. - ——————yv
PERIODICAL . Fizika tverdogo tela, 1960,

The aim of the present paper was to 1nvest1gate

TEXT:
of photoconductivity in:

2o initial stages of the-increase.:
© during -some ten mlcroseconds. ‘As has been ‘demonstrated
. Lashkarev et al. in several papers,: the characterlstlc
: ‘conduct1v1ty in these crystals may be’ explalned by the"

. character of electron. -exci
“.quantum yield depends ‘on:th

"these characterlstlc features of: photo

" character of- recombination processes, .
“time. Here, the. quantum ‘yield is conms
f;explanatlon of the actual mechanlsm of .t

SR S ¥
ERCERITATITA 5 Prtai —~-—+~—,_.__.<,_,_

n’ Levels on the Relaxatlon of Photo—7i"-

Vol° 2, No. 5, ppa 547 557

tation- in the conductlon band. Here, . the'1‘“~
e excitation’ level, Other authors explalned
conduct1v1ty by ‘the complex ' .
‘which leads to’ a change in llfe-js
tant and ‘equal’ to° unlty. Hence, an‘},r
he photoeffect 1n cdS can be'

experlmentally the -
€4S single’ crystals"
by V. Ye.r.;

features of . photo— .
complex two-stage»ﬂ’ S
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" The Influence of Adhesion Levels on:the s/181/60/002/03/28/028
Relaxation of Photoconductivity: in €dS " BO06 3017"w f;,"‘ T
-Single Crystals _ Co e e I :

iobtained‘by;investigating;théfﬁtfﬁé"fqdantum yield of the photocurrent in . ..
- €dS as dependent on the excitation level. The initial stages of the '/ o
increase of the photocurrent were examined by means of an instrument = . ..
‘schematically represented 'in Fig. 1. “TPhe instrument and the measuring ‘. .
technique are described;'Fig;\a,shdis'the[shapénéf[thé“photocurrent“Curves[:t
~during the first 50 msec for various irradiation intensities. The higher s

“the intensity, the steeper the rise of the curves and the higher the .. .-

e ' yws 'a typical oscillogram for one of the samples. . .

“Fig. 4 shows the growth of a curve with,aapulseﬁduration of_10,pSed;ﬁItff;i:‘-
" indicates that the steep rise takes place during the first microseconds.. .

. Hence, rapid processes'prdceed_atvthe.first“stagesqu,férmation'of,thej‘uiu
photocurrent. The resﬁltsgqbtainédrinfthé'éxbériments}cbncerning'the,{f _
charactéristic,features»ofjphétocurrentfrelaxationfqanxbe,explained inao
the gimplest way by]assuming‘thefcapturéfbf‘carrierSfby‘d-typéjadhesion‘"

levels. Since the lifetime of -the conduction electrons with respect ‘to - -

. relative yield. Fig. 3 .shows a

"‘their adhesion levels is much shorter than with respect to their . '

" recombination, the adhesion levels are first filled up within e véryj ;)<(,1f.i:

 ’f¢Ca;d 2/4
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72?The Influence of Adhésion Levels on the s/181/60/002/03/2s/oza;efﬂ;i3»f

" short _time, ‘and only then the slow establlshment of recomblnation equit”}

* Relaxation of. Photoconductlvity in CdS S BOO6/BO17 i
1Single Crystals L

f’t/Gmln for different adhesion: level densities. The hlgher the level
‘density, the flatter the rise of. n. In ‘the following, the 1nf1uenﬂe

librium. starts. This is theoretically investigated in .the following.u
Fig. 5 shows the dependence of ‘the’ concentration of free: electrons on

exercised by constant exposure -on the first stages of the increase of
photoconduct1v1ty is: 1nvest1gated. The existence of rapid capturing
processes influences-the change of . photoconduct1v1ty in time amnd,

-especially, the phenomenologlcal ‘yield and the effective 1ifetime of -

non-equilibrium. carriers.: Also the character ‘of . the" dependence of : these jE

‘quantities on constant irradiation and its intensity is" con91derably
‘influenced by these proceseee° Hence, the characteristic features of-
' photoconductivity of CdS are rather to be connected with the complex = = .
~character of recomblnatlon processes than with. the excltation process,"

s ~In‘an appendlx, the 1nfluence exercised by conetant ‘exposure on the -

">>Card 3/4

relaxation .of monopolar photoconduct1v1ty in the presence of a) a-type S

- and b) p- type adhesion levels 18 1nvest1gated.kA. B. Berezin,'o. A.”'L{/(
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= The ‘Influence of Adhesion: Levels on the s/181/6o/002/o3/2a/028
'Relaxatlon of Photoconductiv1ty in cas B006/8017 .
;Slngle Crystals JERE T . L

‘Matveyev, Lu V. Maslova, and G° A. Fedorus .are mentioned. There are 12
figures and 17 references 8 Soviet, 6 US, and 2 German. : : 5

ASSOCIATION: Fiziko- tekhnlcheskly institut AN sssn Lenlngrad Instltute"’“”
of Physlcs and. Technology of the AS USSR, Lenlngrad o

"SUBMITTED: June 14, 1959
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béer 26, 2002 CIA RDP86- 00513R001446520001 8

s 181/60/5%&704/02/0)4

Germanium by Defects
S

PERIODICAL:

‘fiTEXT° The trapplng cross sect1on of S

‘bombardment was found to be. n=10' 5 cm? (Refs. 1-3). The trapping cross. SRl

.~ gection for gamma irr .

" that ‘this difference.
" gamma jrradiation has no

" ‘vpand. The dependence :of.
was detarm1ned on-11.specimens, wherefrom ghe

the holes was calculated (Table). A Co
‘.activity ‘of 400 gram-equivalent Ra was used ‘as ga

used the photomagnetic method,.’ the
,fexamination of the relaxation curves of photoconductlvi
flifetime.-The mean value of the trapping cross sectlon was

1Scmz,»Thisiis_close to the value obtained for the neutron 'ﬂgJ(u{f_

_ R , 3002/3063 :
KonOpleva, R. F., Eyvkin, S M., Yaroahetskix. I.
“___/" X

The Problem of the Trapping Cross Seotion of Holea An.
Formed by Gamma Irradlationggjq

566 568

F121ka tverdogo tela, 1960, Vol. 2, No. Ay pp.

holes by defects formed by neutron

adiation was 4 10'1 cm2. The " present ‘paper.. ‘shows -
'is due. to a false agsumption: A defect formed by -
t two but four acceptor. levels ‘in the forbiddan
the lifetime on the jrradiation with gamma . ‘
trapping cross. . - oo
preparation with an
mma ‘source. The’ authors
method of photodiffusion; and - the ﬂ'
ty to measure the
found to bo
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The Problem of the Trapping Cross Section s/1s1/6o/ooz/o4/02/034
of ‘Holes in Germanium by Defects Formed : BOOZ/BOG}
by Gamma Irrad1at10n c . i

. bombardment (3. 10 15cm ~in Ref..1) There:are'1:téblé.and'7 reférehdes:
4 SOV1et 1 American, and 2 British. ' D L

kASSOCIATION: Lenlngradskiy fiziko-tekhnicheskiy 1natitut AN SSSR Tas i
S (Leningrad Physicotechmcal Instltute of ‘the AS USSR) \X

SUBMITTED: October :14, 1959
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" AUTHORS: ', kin M., Grinbarg, A, Aoy Ivanov. Yu. L;., R
Novaov, S. R., Fo§ek51na, N. D. : _ _‘ S -\
- TITLE: s Investigation of the Diffusion of Minority Carriers in a

duced into a magnetic.field: by v"point” injection was ‘theoretically and
,experimentally 8tudied. A light spot was focused onto a germanium sheet

- an HB -9 (LV-9) tube voltmeter. The setup is schematically represented in
“ed on p -type and n-type germanium/ SBuch meaaurements may be used to de- . -
j_f of carriers and the oconcentration ratio between carriers ‘of equal sign;::f}"
" but different effective mass. The. ‘concentration ratio between light . ..
;_and heavy holes in garmanium was about 2 per cent Mention 1s made of 1;x{ ;

. "vCard 1 /2
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' BOOZ 063

s/18 /60%/04/05/034

Magnetic Field 14

PER‘IODICALV. Fizika tverdogJ tela, 1960, Vol. 2, No. 4, pp. 575 590

TEXT:  The dlstribution of ‘the. concentration of m1nority carriers intro-‘f

cut out of a single orystal. The occurring emf .was measured by means of
Fig, 1. Thus, the longitudinal magnetostriction effect (Fig. 5) was- measur-v*

termine ‘such semiconductor parameters. as the microscopic drift mobility -
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'Investlgation of -the Diffusion of Minority s/1a 60/002/04/05/054
‘_Carrlers in a Magnetic Field 1'?5,'.',:,:f” 'B002/B :

065

iI. K. Kikoin, Noskov, and Pikus._Thero are 7 figures and18 references'°

T Soviet 1 American, 9 Britiah, and 1 Frenoh.

ASSOCIATION:' Leningradskiy fiziko-tekhnicheskiy institut AN SSSR o
. (Lening;ad Phyaicotechnical Institute of the AS USSR)

| SUBMITTED:  July 24, 1959
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- BO06/BOS6 .

- AUTHORS: . Arkad'yeva,-

TITLE;; - Investigatio

Ye;5§;,LPAritskiy;~L;ﬁo;,;n”vkih;~s}ﬁu,f

n of the’ K‘i"r‘ié‘tiéé,of Infrared Impurity Photo- =

: conductibn\i

v (A

PERIODICAL: Fizika tverd

TEXT: The fact is alread
in CdS single crystals at
“wavelengths up to-6 p. Th
conductioh in crystals:in

ed. In -this connection it

is caused by the fact tha

adhesion levels into:.the
assumed to be filled up w

~previous illumination. Investigations of kinetics make it possible to =
ks interaction b2tween light "and adhesion.levelsk;;» ‘ 
and %0 estimate the main parameters:of ‘the adhesion levels. The results .

_acquire knowledge of the.

i ;obtained.by]experimentélfinvestigation}Qffthe‘induced_impurity =::'.ﬁ ;*{»y

card 1/3

n CdS Induced by Previous Illumination .-
Tlivged Py lEeviems ML

ogo tela, 1960, Vol. 2, Fo. 6, pp;11{60L11ss:f‘ffﬂ**

y.knoqn-that'photocdhdudtivity may be produced

:loi‘témperaturesw(779K)3by3inffared;1ight ¢f_ﬁ:1‘uff :
e'authors;investigatedvthe;kinéti¢s °f thisii J;._p;

to which impurities were not purposely introduc-

"is assumed ‘that the photoconductivity of CdS et
t the light transfers electrons from x-type ..

conductionfbgnd;fthe adheéion levels are
ithfelectronsgiwhich_is_aiconsequence of

S Bled% el
'5/181/60/002/06/22/050
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81634

;rInvestigation
Impurity Photoconduction in: CdS Induced by

‘VZPrev1ous Illumlnatlon

B006/B0O5S6

' photoconduction 1n CdS ere discussed in part 1.

o carrled out at: 77 K on' CdS slngle crystals onto 'w
. were sputtered in vacuo. Above all,
L conductivity and the
gated. Fig. 1. shows
under -various condltlone'

r‘previous jrradiation by green “light," by leav
for a longer period of time: (Curve 2 .- photoconductivity is found

beginnlng at 3. 5/;), and under simultaneous ‘constant: irradiation with

 white light (curve 3 - which. pro

‘latter case, distinct photocurren
could "be observed. Further, ‘the time dependence of 1nfrared photo—

'conduct1v1ty after. prev1ous illumlnatlon with: green light of var1ous
‘flntens1t1es was 1nvest1gated Between the previous 111um1nat1on “and the
.~ beginning of 1nfrared 1rrad1at10n the sample was left in ‘the -dark for‘f
.. 40-60 minutes. The results are shown in: Fig. 2. . The: photocurrent re-
- ,laxatlon at the beglnnlng of infrared: 1rradiat10n was found  to depend
~.upon. ‘previous 111um1nat10n (Curve a - high intenslty, curve b - low

hich ‘indium contacts«,

the ‘spectral photocurrent distribution,: recorded. :
without previous ‘i1lumination’ (Curve 1) with =

t extinction with a ‘maximum at 0.9

:Card 2/5

of the Kinetics of Infrared e s/1e//6o/002/06/22/050'fvdi*‘
A .

All 1nvestigations weref-ff

the spectral distribution. of photoQ{;fff} 
‘time-dependence. ‘of the photocurrent were investi- -

ing the sample in the" dark lrr,ﬂ

duces exactly the same. ‘effect). In the -~




sy

‘;‘~Investigat10n of the Klnetlcs of Infrared Impu-' S/18 60/002/06/22/050 5
.- rity Photoconduction in CdS Induced by ' B006/ 056 :
"’Previous Illumlnatlon , o R

71ntenslty) In part 2 of this paper, these experlmental results ‘are
"qred photoconductivity kinetics. is calculated “for ‘the case of '‘a s0- called

brdelectronic transitions upon: which the . analysis is based. In. part 3, the ﬁ
- results obtained by experimental investigation of the kinetics of: infra-_uf'
- red photoconductivity in a quadi-steady excited state are given and the

~‘growth and drop times as well as of the: steady photOfurrent are shown in

- Pigs. 4 and 5. Several particular features of ‘infrared: pho.ocurrent ci
e relaxation in the unsteady state are- dlscussed in part 5. Further’ 1nvest15"

o gations in this field are to follow. The ‘crystals investigated were

"APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R001446520001-8
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81634 .

analyzed on ‘the basis of ‘a model with one adhesion . level, and the' 1nfra-'“

"quasi-steady" excited state of the crystal Fig.,} shows the' ‘scheme of -

parameters of the adhesion:level are determlned ~The dependence of the .

produced by 0. A. Matveyev and L. V. Maslova. There are 6 flgures and
11 references: 4 Soviet,- 4 Amerlcan,,and 3 German. : 2

"ASSOCIATION ‘Fiziko- tekhnicheskly 1nstitut AN SSSR, Leningrad (Phy31co- g

technical Institute of the AS USSR, Lenlngrad)

- 'SUBMITTED' October 26 1959
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',AUTHORS' Grinberg, Ae A., Paritskiy, L., G., Ryvkin, S. Hn"
TITL's : : The Influence of - Adheslon Levels in Semiconductors on the '

influence exerted by adhesmn levels 1ntroduced into a c..rystal upon ‘the :"_
- carrier reccmbinaticn in’ the. steady state (thus, _upon Tp” T and Ad)

“ faking place above other traps located in :the. forbldden band.: The atudy

" dustion, the authors discuss a number of- relevan‘l: nublications.,In the

",":' in- the ateady stata is qua11tat1ve1y exam1ned ‘oy means of an example

FPERIODICAL' V Fizika tverdogo" ‘cela, 1960, Vol 2 No., 79 pp., 1545 1561

dependence of Ty and Tp on tamperatura and - light 1ntenaity°v In: the introm,'iﬁi"’"
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s/181 20/002/007/026/042];; -

Steady Photoconductlnty \and ‘the Lifetime ‘of the Mmorlty
- Carriers N s .

TnXT, The present bulky article deals w1th a comprehensive study of the

is extended to cover the. influence of filling of adhesion levels on'the :

first section of the papar, the ‘influence of adhes:.on levels on. g, and
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: L : , 825h6
: “-,The Influence of ‘Adhesion Levels in Semi- s/181 60/002/007/026/042 S
" oonductors on the Steady Photoconduotivity and - BOO6 BO60 ",~ S

" the. Lifatlme of. the Minorlty Carr1ers

of a high ingectlon 1evela This is done ‘on. the’ model of a semiconductor
. in whose forbidden band there exist two types-of local levels with sharply B
" differing properties (F1ga 1): the S levels are assumed 1o be traps for theii‘_[r:
,‘1minority electrons from the conduction ‘band -and the holes from the valency -
" band; 1.8.4 they are recomblnation centers for: the lightaproduced minority
‘¢narges. The M levels are due to e)ectron exchange, connected ‘with the =
.+~ ¢ondustion band (the eleckron exchange with the valency band is forbidden)g*
~and therefore they are adhesicn levels for the electronso:It is shown that
."‘the electron and hole ‘concentrations. in ‘the .S centers are closely related - .
“4¢ the electron and hole concentrations in the bands. E. Bop if the elecafu-
" ron concentration in the- conduction band is changed anyhow, the electron
llfetime T, 1/7 Pg in this band g i) decreased9 ‘and. the hole lifetlme
T = 1/7p é in the valenvy band grows, This is tha sense in’ which the erﬂ

P ~ SRl
introduction of adh931on levels -actss . (y and yp are the trappzng factors; j,<'

- né and: Py the eleﬂtron and hole concentra*ions in the S centers, ns + Py

s gy the. voncpntraticn of the recombxnatlon centers) In the followlng %

Card 2/4
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levels L for the holes from the valen6yibandj(Fig.,7);ﬂSéction;4'agéinvf:
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Ths Influence of Adhesion Levels in = . 8/181 60/_02/007/026/042fff‘ ¥
Semiconductors on the Steady Photoconductivity . BO06/BO60 - - R

and the Lifotime of the Minority Carriers .

" gsctions of the paper the authors first examine in'a_géheral'way:thé g

influence exerted by adhesion levels in the case of & high injection

level at a low concentration of the recombination centers, and .then the ‘

game is done for a semiconductor with two types of injection levels.

tion centers S and the adhebiqn?lévela'M for;the,elédtions,.adhesionj"~ 5

'AInﬂthis'samiconductor"fhevforbiddén'band'containsé’bééidas fhevfécombinag;f,ﬂ§77'

treats, for a Semiconductgr‘with>one}adhesion’levélliﬁ;thejfo:bidden;'L,f
bend, the cass of a high injection level, but at a high concentration of -

“the recombination centers S, Finally, section 5 deals with the case of & " .

low injection level at an arbitrary CQqcentrgtionfof‘thefréeombinafibﬁf}-.u“;:

centers. Hers, the Fermi quasi-levels of slectrons and holes practically . = -

"coincide, and the traps may be clagsified into adhesion levels and recom= = -
. bination centers only on the basis of the various trapping cross sections.
(5,9) and (5.10) are first generally derived for 5 and 1,3 for M =0 =

they go over to {5.11). The latter formulas are thegvfurther‘treatéd1for;'75?1
the special cases of an n-type and a p-type semiconductor. ' I

- card 3/4
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| o 82516 |
-2The Influence. of Adhesion Levels in - e s/1e1/6o/002/oo7/026/o42

 Semiconductors on the Steady Photoconduotiwity L BOO6 3060 :
“and - the Lifetime of the Mlnorltj Carrlers r :

S Go Kalaghnikov is mentioned Therexare IO figures and 19 references'
5 Soviet 9 US9 and 3 German, :

- rj”'ASSOCIATION: 1Fiziko tekhnicheskiy 1netituf AN SSSR Leningrad
o 7 . (Institute of Physics and Technology of ‘the AS Ussn,
Leningrad) , :

- SUBMITTED: ovembnr 21, 1959
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24,2600 st T e
. AUTHORS: - Arkad'yeva, Ye. N, Ryvkin, S. M.

~= \ W

- TITLE: - . ‘Induced Infrared Photosensitivity of Some SemiconductdrsaJ

 PERTODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 8, pp. 1889 - 1890
AR e R L L e T L e
~TEXT: " In Cdsqgingle_crygtals activated with silver, Lambg~and‘Klick~-- e
~(Refs 1) observed infrared photosensitivity induced at 77 K in the range . :
2 =-.6 M. This phenomenon was studied by the authors of the present paper ..

~in Ref. 2. Thisﬂkind@bfjinfrared'photosehéitivity,also~dccurs in other

- semiconductors¥such as.CdSe, CdTe}.ShZSeB,:Fig.j1jshows-the typical
"'_"s'péctn;'é'l‘ql'i’s:tril;iﬁ;izori"‘c\i'rvészV‘c>b1:aijn‘ed'for»’(:heslie'zs1'115'ss’_cavn’cés!at78501(_° These
" gubstances show no infrared photosensitivity without previous illumina-.

‘tion with visible light. All threée substances are photosensitive in the.

" range 2 - 4[L,u”aft”e1‘ preceding .i1lumination with light whose frequency is
_in the range of natural absorpfion. Fig. 2 illustrates the time depend- -
_.ence of induced photoconduction. As in the case of CdS, the. infrared: :
- photoconduction rises steeply when light is switched on, and then drops = -
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ERE S s/1e}/60/002/00c3/c39/045
T B006/B063
247700
~ AUTHORS:: ‘Berkovskly, F M., Ryvkln, S M.,, Strokan, N B.n:;

TITLEQ:' . The Current-voltage Characterlstlcs .of the Blocking Layer of
: : a Germanium p-n Junction in"the Permeable Dlrectlon N

= . T - TAY qj\ ff e
‘1'PERIODICAL.; FlZlka tverdogo tela, 1960, Vol 2 No. 8, pp. 1956 - 1961 L

B TEXT- The purpose of the present paper was to: ver1fy Shockley's relatlcn
for the current-voltage characteristic ‘of a planar p-n Junctlon-r i
= pI, [exp(qﬁfkT) -1}, where[5 =1+ p(0) /(p(0)+n )i Q denotes the voltage

'i#_applled to this Junctlong Ié‘- saturation current q -,electron charge,lQ
Ep(O) - hole concentration in: ‘the base on the p-n Junctlon, and n ;{;Q;f

»’,equlllbrlum concentration of electrons 1n the base° The correctlon factor
B considers the voltage drop occurring in the semlconductor° The authors t;;'
- first discuss the theory ‘and | the method of measurement, and describe thefE},
“1“apparatus ‘that is- schematlcally represented in Flg. 2..The square—pulse
‘A*generatorﬂused was’" de31gned by Englneer G. V. Khozov, The currentwvoltage G

:.Card 1/5
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The Cﬁrrent—voltage Characteristlcs of the ‘i 5/18//60/002/008/039/045
_ Blocking Layer of a Germanium p-n: Junction in BOO6/B063
{the Permeable D1rect1on R

~"characterist1cs of ‘the p-n Junctlons were” taken in forward dlrection and ,
' ~at current densities: of up to 800 = 1000 a/cm . For this: :purpose; the‘,fgaf
. :authors ‘used the method of d1v1d1ng the: voltages ‘into those in the: semi-
: _conductor and the volume charge ‘region accordlng ‘to. thelr relaxation-’”
" rates. A correction for the Dember. emf is’ carrled out” (it" ‘takes into i
account the different’ mob111t1es of electrons and holes) The voltage~“17“"'
B current characterlstlcs measured on’ dlodes and ‘intrinsic p-n junctlons :
' are shown in’ dlagrams° Furthermore, the authors exam1ned molten germanlum

diodes with a hlghure51st1v1ty startlng mater1al (n “J4 6. 10130m 5)

BN for which f =2 at a voltage of 100»- 150 mv ‘on. “the p-n Junct10n.1 R o :
-~ Theoretical studies: have shown that the. functions 1n.I = £($) 'should be
“straight lines; and that the. cotange nt- of. their: ‘angle of slope should be
. ‘equal 1o kT/q, thus a voltage. of '25.6 mv. is: obtalned for t'= 20 C. The . ¥
“theory ig . well conflrmed by experlments. 26 5 +0.5 mv. was obtalned.,~rv*

:1Flg. 4 ahows the characterlstlcs obta1ned for % sample of n = 4 1015
at. dlfferent temperatures between =11 and +70 C The numerlcal values [

'f70§¥d.2/3 -
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S , : : 83020
'S:‘I‘he Current-voltage Characteristics of the s/1a1/60/ooz/ooa/039/o45
. Blocking Layer of a Germanium p-n- Junction 1n B006/B063

*‘,the Permeable Dlrectlon EE : s

pertalnxng to thise dlagram are complled in-a table.. Shockley's formula 1s
coowell satlsfled in thls temperature range at: current dens:.ties of

i 0e1 .= 100 a/cm o From ~ 100 a/cm ; onward, the voltage on-the: p-n : ,

: J\mctlons is saturated. Its maximum® value‘1s 60 /= -T0 mv lower than the o

~contact potential difference, The authors" thank V. I. Stafeyev for his © =/

i dlacu891ons“ Yu. A Kontsevyy is' also mentioned.: There are 5 figures,‘i L))<:
. table, and. 13 refnrem‘es.~6 Soviet and 5 USe _’ e S

:ASSOCIATION. Flziko-tekhnicheskly institut AN SSSR Leningrad Lnatltute of
' Physics- and Technology of the AS USSR, Leningrad) PR

SU".BMITTED; Fobruary 1, 1960
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24, 17@0

. AUTHORS-' ‘Byvkin, S: M., Yaroshetskly, I D,.

TITLE:-- . The Influence of. Adhe51on Levels .on the Relaxatlon of Non- L
o » equlllbrlum Conduct1v1ty in: Germanlum Irradlated Wlth Gamma,

"Rays . Lo ; w'QX»
-PERIODICAL. FlZlka tverdogo tela, 1960, Vol 2, No.‘8, pp. 1966 —-1977

'_TEXT: In. order to study the mechanism of recombinatlon processes ‘of -
"-,defects9 the authors made a ‘number of: experlments Ihlch are descrlbed ,»;;
here-and whose results" are: dlscussed in detail. The maln purpose of - +he ;t*/:~
, experiments was to ‘determine the effect of z- 1nduced ‘defects on the - "~ :
temperature. dependence of the relaxation time of- the’ conductlvity of iuin
n-type germanlum Flrst the method and the experlmental arrangement are

'7Qidlscussed,, -type Ge 81ng1e crystals of 5 5.. 15" mm3, etched 'lth
L GP-4 - (SR 4) to reduce ‘the’ rate of surface recomblnatlon, served a5~

‘1’sampleu. They were exposed to. T-rays of" 120 r/sec (Co 7) at 20%C. The
.;concentration of the resultlng structural defects was determlned from

T

| A Tt P et

i
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The Influence.of Adheeion Levels ‘on the'p R S/18//60/002/008/041/045
" Relaxation of Non- equilibrium Conductiv1ty in . BOO6 B063

Germanium Irradlated Wlth Gamma Rays

d’,:formula N = oN @, where @ ist the ]Gflux per cm2 of the sample surface,;é:fﬂ
‘N, the concentratlon of the germanlum atoms, ‘and d :

Ge o
g defect formation which was assumed to be. = 4 3 10 27 accordlng to.;g
~Refs 6. The experlmental arrangement is’ schematlcally shown in Fige 1o

The sample-is placed in a. cryostat: between ‘the poles of an electromagnet 5{)(\"
1uh1ch can generate a field of up to.:4, 000 . oerstedsu This - cryostat permitsjj». o
a change ‘in témperature from room - temperature ‘to that of: 1iqu1d ‘nitrogen.

" Pig. 2 shows the temperature dependence of the relaxation time; Tl of

non-equlllbrium conduct1v1ty as the functlon lnT' = f(1/T) The 911
_37

fferent N‘-values betveen zero and 1 0 10

the crose section of .

.curves refer to 811 di
"~W1th increasing 1rrad13t10n, a’ dropplng slope of the curves hav1ng a
. minimum could be obaerved After p3391ng through thls minimum, they-

. ~steep1y Tose again.: Thus, the ‘relaxation. ‘time first: decreased with
. dropping. temperature and’ again: ‘increased’ with- further dropping tempera-iﬁ
,'1ture.,F1g. 3 agaln shows - lnt"# (1/T) for the same sample, however,:for R

:?Cérdi?/4t
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dheaion Levnls on the | o . g/181 60/002/008/041/045
equilibrium COnductivlty 4in 005 3053 oo -

d Wlth Gamma Raya:,__; j~m

F:The Influenoe of A
'»Relaxation of -Non-!
vGermanium Irradlate
5 -3 in 8 wide temperature range. The curve starts in the ;7?

and quickly, and after having passed through a
Next, the results*are»discussed in detail and
The curves’ 1int = f(1/T)_may be well repreaented in
parts (I - droPs II -~ Tise, 111 - almos®. gaturation)

ion AE of the reoombinatlon levels of these :;t -

S -1nduced defects,;n the forbidden band are determlned (Fig. 4) from ther
”Mslope of the curveS'(part I, Flg 2). The authors found that DBg = 0. 2 ev(g

of the S- level from “the conduction band) The hole trapping - N
tion on the S-level at room temperature was determined to- be 1_»‘,

cond level

'ij -1, 5 .10
,l§m1n1mum, rises linearly

:peak it slowly " drops -
compared with theory-.

’~three charaoteristlc
l(of Fig. 5). The posit

Aﬂ?(dlstance
itecross sec
03,5010 15cm . The positlon of the se
dlstance from the valency band AEM’

- ‘yalues found for" the second s
.»jflrst sample; the second samp
finumerlcal values are. comp1led 1

(M) is determ1ned by its -
d that AE ‘= 0. 24 ev. The

it was’ foun
te but llttle from those" ~of the i

le: had a somewha
na tabl° (p. 1976)

4 lower re51st1v1ty. ‘The .-
The S-levels are__§ ‘
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' AUTHORs.r f %vkmi S M., Konopleva, R. F., Maslova., L. '
B B ) » ) a Veer, L Ao » Strok&n, Nc Bv ] Tarkhln’ Da Va ]
: /Khozov, G. V. e SRR

TITLE: : Low—inertla Germanium'PhotOdiodesT;

bPERIODICAL Flzlka tverdogo tela, 1960, Vol.:z; No. 9, pp. 2199,_ 2201 '-fé

TEXT: Germanium photodlodes were developed in 1954 at the authors'f 5
-institute- they are now. belng produced in. industry, and have a tlme con- P

_gtant of about 10" -5 sec. Now, the low—lnertla photod10des§ll-ﬂ1 (FD-M1)
andAﬁﬂ M2 (FD—MZ) were developed, which have a time constant of - only

(1 3) 10 gec. Inertlu was measured by means of an apparatus schemati-

" cally shown in Fig. 1. A Kerr. "cell fed by a I'CC-6 (GSS- -6) alternating- .

current generator modulated llght ainusoidally with.a f:?quency, f, of ;
,1Mc/sec. The light, which was amplifled by ‘an éBY (FEUQ photomultlplier,,'
was . recorded " by an.CW-1 (SI 1) oscllloscope. OW1ng to the phase shift ¢,

jCard,1/2» i
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" the oscilloscope shpwéd an;gilipée.ﬁﬁy‘méans-of an?RC'phaseﬂtiénéfofder,'
the ellipse was changed into a straight line. From the equation™ : . =

' tan ¢ = 22£0 the timeﬂcQﬁstahth'ias:cﬁlculétéd,]Fig.*2aﬁshbis_theffuﬁci ‘

tion” 6 = f(Ry) (R = load resistance). In Fig. 2b the new diodes are com-.

' pared with an §A-1 (FD-1) diode of the old type. The oscillogram shows =
“‘that the new diodes precisely reproduce ‘a JL -shaped light pulse. The .
‘authors- thank I. A. Lebedeva, P. 1. .Gorshkov, collaborators of the |
laboratory; and F. M. Berkovskiy, studeqt,at;LGUS(Leningradfstate”?"'—;—’1‘*
University) for their assistance. There are 3 figures and 4 references: .

3 soviet. . - ¢ - e T e T e T

ASSOCIATION: Lenixigra.dski& fiz:i'l.cqfteichnicheskiy' institut AN SSSR -
- - (Leningrad Institute .of Physics and Technology. of the -
CASUSSR) . - oot o

. SUBMITTED:  November 6, 1959
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76’300 (1138, //‘/3) | . s/1a1/so/ooz/o1o/o1o/051
«-3”/‘7'7 00 (/0‘/8 on/z ) T . Bo19/5070 o e

ﬂ AUTHOR; : Ryvk“n9 S. M.

TITLE-; . The: Real Lifetime aud ‘the Possible Mechnnism of ‘the Inelaem :
tic Scattering of Carriers in: Semiconductors : R

PERIODICAL?» F121ka tverdogo te'la, 1960, Vol. 2 No. 10, pp. 2411 2420

. TEXTs = The lifetime of nonequllibrlum carriers for the statlonary state
is known to be given: by T An /U (159 wEere.An . is the steady con-

s r’entration of the nonequlllbrlum electrons and U. the 1ntens:Lty of the non- ;5
~_equ111br1um process of’ generation of . these’ electrons. Tan is. commonly »'_rq</ -

_ supposed to have the s:Lgnificance of 11fetime of the electron in: ‘the con-
. duction band; it:is shown here that thie is. really so only in” some :
~‘special cases. From a study of the dynamlcs of this process, it is. ‘shown'
~that the time between: two collisions with. holes‘\ each collision. leadlng
‘t0. the capture of an electron) has the sense of 'a real mean lifetlme of

electrons in the conductlon band Treal 1/3'nkpk (2)9 where' Pk ;.s the .;‘ Bl .

card 1/3
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“The Real Lifetlme and the P0531ble Mechanism : s/181/6o/002/o1o/o1o/051
of ‘the Inelastic Scattering of Carriers in . BO19/BO70
—1Semlconductors :

concentration of holes of k th kind9 and ( k. is the trapplng coeffic1ent. e

”tTAﬁ and L a1 20 differ by some orders of. magnitudeo A detailed study 1s
- made for comparing these quantities in three 'special cases. Flrst of all
it is shown. that for the impurlty photoconduotlvn.ty ’L‘An 4’[‘ 19' but the

i'dlfference is not large° The 1ntrin31c nhotoconduct1v1tx?by recomblnatlon ”F; S
. with traps ‘is then investigated. It is found that for high injection level =
~ when’ [u1§xn and P, (n - eqalllbrlum concentratlon of electrons, poff,- S

‘ equllibrlum concentratlon of holes) and U con51derably exceeds the number,f
“of electrons the*mally scattered into the conductlon band, T

K real - LAn o
‘This does not hold for "Lntermediete" or low injection levels.. For low: ,~{ o
:1ngeotion levels T =T - The temperature dependence of these i

“real equﬂabr

~quant1tles is studled° Intrinsic photoconduﬂtlon by recomblnatlon w1th
1traps ‘in the presence of- adhe51on levels is’ dlscussed. A formula for‘f

Vfals derived, From the cases con51dered here it is seen that TA may be

,ffcara52/3i
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oiges g b

The Real Lifetime and the Possible Mechanism S/181/60/002/010/O10/051'w
- of the Inelastic Scatterlng of Carrlers in . . B019/B07O
’ VSemlconductors ' Lo , S 2 ,

smaller or greater ‘than T}ealg and the number of examples could be multla’”
plied. In the last section of the pape* the inelastic: scatterlng proc°SS"
is studied. It is concluded 'that the energy transfer does not take place . i
~ by successive collisions of carriers with phonons; it is the result of the -
trapping of the carrier for a short time with a fast reemission in.a band. . -
lying in the neighborhood of the normal’ energy. A. I. Ansel'm is mentioned -

(Ref. 5)e Ay Ao Grinberg is thanked for interestlng dlscu331ons. There G
are 4 flgures -and 6 reference3° 3 Sov1et and 3 US.

: ,ASSOCIATIONs _F1z1ko-»tekhnlcheskiy 1nst1u._t AN SSSR Lenlngrad (Instltute
: of Physlcs and Technology of the AS USSR, Leningrad} :

SUBMITTED: ~ March 29, 1960 g
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AUTHORS? : ;hdanov1ch, . S., Konopleva, R. Foy Ryvkin, S. M.

- BO1 9/}3070

\o')«J»] S ] 5/181/60/002/010/003/051,vf:f,f:."'_-:f,

_ sassp—

,TITLE; 4' Annealing—out of Defects Formed by Gamma Bays in n-Type Ry
S ' GermanlumwA : . 77 '

- PERIODICAL: F121ka tverdogo tela, 1960, Vol. 2 No. 10, pp. 2356-23581>D

"TEXT. When the- defects produced in n-type germanlum by irradiat1on with
§-.rays are removed by annealing, 'the decrease shows: a nonexponentlal :

" - character. For an explanation of this it is necessary to consider. the

.diffusion of -the interstitial atoms and vacancies (Refs. 2 3) Flg., e

shows the fraction ¥ ‘of the defects: removed by annealing as-a functlon of.fx

V't for annealing temperatures of 120, 140, and 16000, t being the an--
nealing time. The experimental values are seen to agree with the theoryff

mentioned in the introduction. gimilar results are obtained on bombard_ f,ce3;*V’ﬂ
‘ment by electrons and neutrons. The activation energy for the diffusion ~ =
of the defects is found to be 1,01 ev. For comparisony analogous valueshg: .

obtained on- jrradiation with neutrons (1.12 ev) and with electrons L

s (1 36 and 1.3 ev) are given (Refs. 1,3, 4,5) Flg. ‘2 shows. 9 as a funcflon f;e"
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, _ ' 8h582 e
Anneallngwout of Defects. Formed by Gamma Rays’ s/181/60/002/o1o/oo3/051
in n-Type Germanlum S : T BO19/B070 e

o of z = (4Dt/ )1/?, It is found that the experimental and theoretlcal
L values agree well for A= 0, 5 and Db/rg =, 1 B 109 per: second. r is, thus,’,

- found ‘to be 2.8, 10" -1 cm, and so somewhat larger than that. obtained in the - i
case of neutron bombardment. F1g. 3 shows that by increaslng the J-quantum;‘fc
flux the removal of defects by annealing is more rapid. The: linear part ik
of the. curve is also reduced. In the conclu31on it is stated that the - .
thecry of the removal of defects by anneallng whlch is conflned to dif- %

- fusion is unable to explain some important properties which are p0531b1y
connected with the interaction of defects with other structural .per-:
turbatlons. There are 3 f1gures and 6 references’ 2 Sovlet and 4 UsS,

ASSOCIATIONa Flzlko-tekhnlcheskiy institut AN SSSR; Lenlngrad (Instltute»“‘
: : of Physics and Technology of the AS'USSR, Lenlngrad)

| SUBMITTEDs - March 17, 1960
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USSR/Physics - Semiconductors FD-2818 =
Ccard 11 Pub; i53-1/3Q » S
i:AuthOr : : ;Ryvkiﬁ;:s.-m. and Kharfydzoy; R.iﬁ.-
“?;Tiglé' NS Method of,DetefminingAtﬁe{Mobility of “Noh;ﬁasic":Cﬁ?fehticaffierﬁ S
' Injected by Light S » . S R
 1Péri§dica1 . Zhug Tekh.Fiz;'as, 563-568, 1955
‘_Abst}act~ 7 : Photoelectric behavior éfisémicohduCtofs is:studiédiﬁy applying

constant photoinjection to a rod-shaped sample [cf. J R Heynes and
and W. Schocklly, Phys. Rev. 81, 835 (1951)1. ‘The equipment used ' -
is described and results showing mobilityjof,holesfénd.eledtronsﬁ e
in germanium are illustrated in graphs. Gratitude for cooperation . ..
‘is expressed to D. N. Nesiedov, V. M. Tuchkevich, Zh. I. Alferov,

and A. A. Lebedev. One USSR and 6 foreign references. .

.- Institution
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o USSR/Phjsics - Modulators

kCatd 1/1‘1 _ Pub. 153-16/21 =

:.,’Aut‘h,or. s :Ryvkin, S. M.

s :Title:' : Mechanical modulator for obtaining light impulses with large gaps in the fﬁ:::
: B : case of a steep front _ ,

-l_Periodicalzr Zhur. tekh. fiz., 25, No 8 (August), 1955, 1&71-1h76

- ‘:Abstract The -author descrlbes a new two-disk modulator of normal dnnens:.ons whlch S o
g . makes it possible to obtain light 1mpulses ‘with-steep. fronts which are sepa-;»,

‘ rated by comparatively large intervals ‘of time. It is an’ improvement of ‘the

‘older single disk type.  The author gives its dimensions and .describes: fall‘ .

the components " He .discusses: its operating characteristics in detail.» He .
describes all the types . of 1mpulses which can be dbtained Wlth ‘the new. modu- -
“lator. . v S . e

 Submitted : . February 16,71955
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! \f\/[ Nv
ceea 12 ,153 z 2/19
Author » M&snovets, T. Vo3 Ryvkin, 5. M.
LI ) : . f’;'r; .
. Title . Influence of hea+ treatment upon lifetlme of nonuground current carrﬁers
: in germanlum {the’ kinetics of the formatlon of defects dnrlng heat treat
mentj 7 _ AR RS
- Penpdi-:a; . Zhur. tekh. fFiz.,. 25, No 9 (September), 1955, _1530-15&3
f :AbS£rectrr . The authors investlgated the i _nfluence of heat treatment at relative
s : "iow" temperatures (400-550°C) upon . the lifetime of non-ground current -
ases with -increase of nempera-,f

carriers in’ germenium. The: lifetime-decre
+ture and duration of the heat treatment, whic
- currence Of defects that play the role of cen
the basis of a study. of the kinetlcs governlng the procees of 'the occur- =
rence the authors. obtain dats on . their energy. structure. They show. that

- the process governing the occurrence of defects in the 1nvestlgated ‘Te-.

gion of temperatures differs from the process governing ‘the occurrence B .
of "thermal. defects"”

h-is explalned by the oc—.
ters of recomblnatlon. on

ordinarily appearing in germanium at’ hlgher tempera-;5
- tures.  The: ‘authors' aim has been to investigate the occurrence during e

~ heat trestment. of: so called thermal ‘traps (recomblnation ‘centers) and:
also the nature {i.e. energy etructnre) of ‘defects assoclated with these _
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They th
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Fourteen references, mostlv Western.
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Degree.
Afliliation.

‘Defense Date, Place:.

Gertification Date:

Source :

‘RIVKIN Solomon Meyerovlch

Study of the behavior of non-equilih"'

‘brium current carriers in semi—con~

ductore

‘Doc Phys Math Scl
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ols pec 56, Council of Physico-Tech—
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" SUBJECT- USSR / mrsrcs o 1/ 2 . PA - 1681

" AUTHOR RYVKIN,S.M. R
C O TITLE . Om 11ed "Secondary“ and "Passing-Through" Photocurrent
T i Semiconductors. : .
-VIFPERIODICAL Zurn.techn.fis 26, -fasc. 1, 2459 2447 (1956)

Issued:. 2/ 1956

'e'By the present work the sttempt is- made to show thst putting “the secondary
.photocurrent equal to that which. passes ‘through is wrong. The termlnology

~using the terms nprimary" and "secondsry* photocurrent is ‘described as

= two phenomena

“jrrational 3£ used for’ describing ph

n. semiconductors.;tf'

" On the kinetics of the photocurrent.'If “the semicon . ‘is irradiated f,fi
“by:a constant . light current- from 8 certain moment onwards, the relaxation—likev’;v

lprocess of transitlon to a'new. ‘stationary conoentration of charge carriers, .

_which occurs as & result of- 1onization, is determlned in the: general case by -
1.) By & of ce ion b, electron transxtlons in the

- "energy space", 1. e. on. omblnatlon

2.) By modification as a Te ' ' otion of the carriers in the coordinste“<‘-

_space, i e. by diffusion anc¢ € ) : ctric fleld. Both processes take . .
“pla: 1taneously and with ' However, when evaluating.;
= the 1nf1uence ‘exercised ‘upon the effective: relaxatlon ‘time of each process, the{ﬁ
‘eigentimes of both processes may be. 1nvestigsted separately. i
- On the so—called wprimary" photocurrent. The transition: current (more exactly-‘ﬁ
1ts 1n1t1a1 stage) a.ccord:mg 4o ~the terminology used by GUDDEN and POHL, S
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 burn.techn.f1s,26, fasc.11, 2439-2447 (1956) CAED 2 /2 - PA - 1681

'cOrrequnds,to,the'so-called'"primary"{éurreht. On the occasion of -the ..~ .-~ =

_occurrence of diffusion-drive-equilibrium, FERMI'S quasi-level in the semi-. .

-conductor is reduced, and the relative influence exercised by the carriers ... = =

- moving from the cathode into the crystal increases. Hereby the basic condition = .

" for the "primary" character of the current is gradually abolished. If equi- . .

librium in the energy space is rapidly established, the relaxation .process .=

" -oceurring on the ocoasion of illumination is reduced to the fact that the

" transition current goes over into the passing-through current, Thus the . o

' establishment of equilibrium in the coordinate space is fully characterized. . .

. On theé so-called "secondary" photocurrent: If no particular assumptions are - .

“ introduced (if, e.g., the barrier layers at the contacts, very strong fields,

¢ ete. are not taken into account), the photocurrent occurring immediately after -

“ illumination can‘only diminish by;thevestablishment:ofvdiffusion‘equilibriumﬂgajf7
with the electrons. The photocurrent observed by GUDDEN and POHL on ZnS " =0 ..~
cannot be put equal to the passing-through current. In conclusion several = -

. technological problems are discussed. According to theluthor's’ opinion the: -~

' 0ld terminology must be dropped. It is necessary either to introduce new. ' L

" terms which characterize occurring phenomena correctly or to change old terms -

“raccordingly. ’ g ) ; : : BEREE : T

- INSTITUTION:
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g uesyemems o omd 1/5 . m-te
“4  AUTHOR - RYVKIN,S.M . S L P

TITLE - ‘The Forming Mechanism of Impulses in ‘Grystalline Semiconductor .

7. Counters. (ThefMotioﬁjdf5Chargés on the Occasion of an Impulse
. Tonization in Semiconductors). I S A

PERTODICAL  Zurn.techn.fis, 26, fasc.12, 2667-2683% (1956) . .

B ‘Is’sued:v_1'/1957"' N UL e o :
 ‘The present work intends %o determine the basic qualitative properties of the

. forming mechanism of impulses in‘crystalline_semiconducﬁor»coﬁnters, as wellas -
' to carry out an approximated quantitative investigation of this problem. At farst -
- several questions relating to schemes were dealt with in a precise'form;}Frqm';heiﬁ
_‘point of view of the processes which take place in the'sample,_thelrealiScheme'”="

. can be replaced by another in the case of which the voltage on the gample is -

_kept constant. At the same time, computation of the charge in the impulse in the
“real scheme can be replaced by computation of the exéesé_elébtricity'which:ié’a '

~* result of ionization in thé:outérfchainJOf'thé;sedondfscheme;,In{this;connectiOn -

" investigation of the problem is confined t;io'éomp'u',tin‘g,the"additidnallg;cﬂri'ént;_A"i‘

in the exterior chain of the scheme on the basis of the investigation of the pro- ..
cesses that take place on the occasion of ionization jnside the sample. The semi-

' s analyzed -

. _conductor mechaniém of impulse formation is then examined. The :process ‘1
rystal with finite conductivity before excitation immedi-
ed on the assumption -

. ‘which takes place in.a ¢
ately after ionization. A very simple"flat” - ase is investigat m ‘
£'a.pgra;1e1epiped,'1

thgtgtheﬂdomain’in whichVionizgtion tobk_place'hﬁs the shape o
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: d1ffu51on of carriers ‘over con51derable dlstances, As to the "primary current"'
. 4his is only the initial stage of - the’ transition process of the current de—.¢f,_ o
gscribed by the author as "pa381ng—through ‘current'. The’ criteria and the charge-"'

are. determined by the two basic material characteristic ‘marks T and d . '60 s ;*'t

the specific conductivity of the - gample before ionization. In ‘the mechanism of
the passing through current the amount of impulse gTOWS | with increasing 6.., In

conclusion it is stated that the moet effective crystalline counters are ob- e
talned on the basis: of the use of semiconductors and not of insulated materials.» S

IHSTITUTION Leningrad. Phy91ca1—Technical Institute of the Academy of Sciences
in the USSR. = SN o
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_HANS EVAROV R.JU..

SUBJECT % ‘USSR / PHYSI
AUTHOR - RYVKIN,S.M.,
TITLE The Dependence “of the'Spectral Distrlbution of the Photoconduc- w
tivity of gelenides and Tell rides of Gallium on Temperature. e T
‘P:.RIODICAL Zurn.techn.fis,26 fasc.! 2780 2735 (1956) :
ined on the de-:‘

,Issued =, / 1957

work the experimental reaulte obta

ductivity of ‘GaSe and GaTe

1ycrystalline rods on:
The con-

rse of the present
f the spectral distribution of :the photocon

re ‘are descrlbed. ‘The samples. used were PO
8 were fastened by powdering the me
both materlals fluotuated between 10 -4 and 10 -3 Ohm .cm ; “The
samples were jlluminated with a modulated light from &. monochromator 7nP-2 and
with-a quartz optic. The’ change-31gnal was empllfied by means of a synchronous
:detector and rectlfled, '‘and ‘was reg1stered by means ‘of & self-recording potenti-
ometer. The curves of the spectral dlstrlbution of photoconductivity were worked
out for equal- energles. The distribution of energy on ‘the spectrum Wwas deter-
.mined by means ‘ofa. bolometer. The curves of the spectral“d1str1but10n ‘of photo- =
, conductlvlty for both " substances are each shown in form of .a curve,»A further R
-dlagram shows. the dependence of th the boundary wave )1 as well‘es

' In'the cou
“pendence o
on temperetu
Nhlch the electrode

'ductlvityrof

e 1ength of

2
ese’ curves it may be seen

From th
he maxlmum of

h. on: temperature.
ongwave boundary and t

'that of the wave 1ength
f temperature “the'l

that with the decrease 0
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SUBJECT USSR / PHYSICS = caRD 1 /2 . Ph -g1698f7(f

.. AUTHOR . RYVKIN,S.M. SRR el T e e
. TITLE © - Survey. of wWorks submitted during the Sessions of the Department\;;’, :

for "Photoelectric Phenomena in Semiconductors". . :

 PERIODICAL  Usp.fis.naik, 60,fasc.2, 225-248 (1956)

Issued: 12:/1956 - :

. Phe detailed experihenfal:invéstigation;of phdtoconductivity_iithvseparaﬁé]dgé;;'

~termination of the phenomenological parameters of photoconductivity is a .. /o
. characteristic feature of post-war works (e.g. "gquantum yield", "life", etc.),
i.e. ‘the investigation of stationary photoconductivity is being more and more -

_ replaced by the study of the'kineticsjbffphotdconductivity;;and‘it is-just by -

~ this that the»discdiery}of;newfaqd?interesting}rules;igfmadéfposSihlé-]It'ia
“ Eurther of great importance thatginvgstigAtionsﬁare!extendedlto'purelyjelect:ic~
- phenomena, and,that'radiationQJOther'than,by_light;are_béing,used;‘Thefcurrent»

. carriers liberated in the crystal lattice by light and other i:adi’atioﬁé"‘ differ
“but little from one anoﬁher;ﬂThe'processéé;occurring;in-semiconductors‘on;the :
‘occasion:of ionization;mayibe¥subdivided-into two groups, vis. into independent

“.ionization processes (i.e. the production of free current carriers) and into

_ Iprocesses of the motion andjrecombinatibnfof;the,liberated_cariiers._The in=

']jectipniofrunreal'carriers7makés,thé in#estigatiohjof}unsteady e1ectronipro-i ,
1f;ce53es'in~sediébﬁductors:ﬁdssible.~Essentia11y;_a11 works belong to the follow-
1i*ing‘fields:;1.)‘Photocon¢uétivity and‘optical.prOPgrties.wi2;)fPhotoé1ectrd— S

" motoric forces. Furthermore, several lectures dealt with the exterior photo- -
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electric effect in semiconductors as‘well;as‘with some]quesﬁibns,rélaﬁingir;1’ o
..to method, : IS R : - : e

- Lectures were delivered;.émpngfothérs;'on:the'fOIlowing topics: The properties -
- of exitons, the structurejof=absorptionvspectra in semiconductors,,the;photo--”

5 conductivity of red and yellow HgJ,, the"exiton mechgniamﬁ'éfvpbgtoqbndgctiv-M}>  
ity, the diffusion Qf'exitohs, the "long-lasting" compdnént?Of,photcéondﬁdf‘ ’:‘

Ctdvity, the'photqeleqtric,and1optical“propertieacof»polycrystalline[and e TR
" amorphous layers of. antimony trisulphide and_ of antimony triselenide, the theo- -

- retical and the experimental‘inveﬁtigation‘of‘éome]pr¢b1em3fof;cbllision'ioni-"
“zation in sémiCOnductors;}the'infiuencéféxe?biséd by various metal admixtures

aon the'electricvand'photoélectric properties ofspressed,polycrystallinevsamples

,pfﬁcadmium‘sulphide,\the importgnéeibf;taking thevinflueqcé;exercisédjby the

_ekéiting.light’onﬂrecombination,prOOesaeéfinto account, ‘the kinetics of photo-

- conductivity in silvér‘chldride;uthefSémicoﬁductbr‘propértiQSior'cbloring sub- . -
‘;stances,'the‘senéibilizationgoffphofoelectrdnbtbric”forbe'(e:g. in the case of

ZA“anorganic,semiconductors,~bynqrgani¢jsubstgnces), ete. R ERREE s R
Many works deal with the’photbelectrombtoric'forces.in‘semicondudtors;;theACon- L

‘tentsfof;these,wérks is @iséussed;in short. In spite offall’thejéucce;segf‘%:H

achieved, much.still Temains to be done in many fields.
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TITLEY? ROVEDFORRELEéSeEi'Exhafﬁiﬂ?feﬁTibgtzggg- ole Alpha Coﬁ?gsgq%)}ll:ract_eristics and .
B ~ Operation Mechanism. (Kharakteristiki i mechnism deystviya ger- =

' S maniyecykh‘elektrdhnb—dyrdohnykh_al'fa;schetnikov;'Rdssiang’“]'5.:
PERIODICAL: ~ Zhurnal Tekhn.Fiz. 1957, Vol 27, Nr 1, pp 95-105 (U.S.S:R.) - .
Received: 2 / 1957 R Reviewed: 4 ./ 1957 . =

- ABSTRACT: ..This paper deals with the results of fhe.studyhoflcqunfingﬂprbp;f‘,f

- erties and of the mechanism of impulse-production in n-p-a - -
‘counters. The wiring circuit of the counter is demonstrated by a .
“drawing. The mode of operation of such ' a counter does not differ
~essentially from the mode of operation of a.photodiode in the = -
cage of a "photo-diode-like" circuit. The n-p transition is con- .
nected in the’barréd_diréctibn;,The’a-particle_fo:ms electron- " -
hole-couples in germanium. The unreal carriers (here the holes)
difiuse to the n-p-transition and are drawn into the p-domain by
the field existing in this trandition..An‘additional'cﬁrrent5373*f
hereby occurs in the exterior circuit and furthermore a voltage -
drop.at the resistance R. This voltage drop is recorded. Since'. -
the unreal . carriers occurring momentarily in the n-domain on the =
~occasion of ionization rapidly flow off or recombine as a result
of n-p transition, the duration of the signal.occurring at the ' .
resistance R is'not long. N LTS I BT
The following conclusions can be drawn from the investigations -

“Card 1/2 carried out: Germanium n-p transitions of the here described = .
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“.construction can successfﬁlly be used as counfeis for a;partiﬁleé

and obviously also for other heavy charged particles. Such. coun-
ters have the following characteristic features: The germanium

n-p transition corresponds according to its amount to a common

dielectric counter. The counter characteristic of ‘the n-p tran-
gition has a good "plateau", The duration of increase of the im-
pulse fluctuates in the case of various samples between 2-3 and
10 microseconds. The n-p transition can be used at room tempera-
ture, whereas the dielectric crystal counter, as a rule, can.
only be used at low temperatures, Also in the case of n-p-a ger-
manium counters, however, the ratio signal/noise increases to a
great extent with a reduction of temperature..This facilitates
their application in the domain of extremely low temperatures.
The germanium n-p transition lacka the main disadvantage of crys-
tal counters, i.e. the so-called polariaation. The experimental =

" investigation of the dependence of the impulse and its front on

the parameters of the exterior circuit and on the thickness of =
the basisjdonfirmhfthewasnumptions'concerning:the;mode of opera-
tion of the here discussed counters made in this paper.(12:i1lus-"
trations). . e T - NS RREERERPRRSS CE I
Physical-Technical Institute, Leningrad

16.5.1956

Library of Congress
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- MASHOVETS, - TV Jgg% - pp -2118
On the Hature “of Recom natio Centere a‘eated in Germanium on the . .

‘of ‘Heat. ‘Tréakment ab ‘NLow Temperatures” “(0 prirede teen‘trav
, voznikeyushchikh v germenii nri "nizkotemperaturnay

. iemoobrabotke).
Znurnal Tekhn:Fize, 1957, Vol 27, Nr 2, PP 238_2h1 (U.s.s,R )

Received 3/1957 : ’ Reviewed 3/19 1957" o
E Firet reference is made 40 the authore' work-in Zhurn.Tekhn. Fiz., - 1955 e
nd its resilis 8re. ‘summarizéd. It found that the
thei:n’edefects in Germanium within the ‘range
ares” ~ Tt temalred fexplainsd wi’éh .
, fects) the low temperature
thermocenters o mbina nveet,igated by . the authors are connected.
To find this out was the. ihe present work. ,ﬁ.bove a1l it was oo
necessary %o determine : ' levels’ of the low temperature 4
_ yhermocenters of recombi the energetical scheme of germariume . ‘
This was accomplished by invee ing the " dependence of 1life oD tempera-—
“fures It may be concluded tha:b the defects , with vrhich “the low temperap- D
ture recombination g are’C ‘are copper .atoms . The cormection .
‘between the defects ‘and the “atoms was checked in the course. of 8
further series. Results ob'r.ained for two: samplee are shown in form of &~
table’s Summarys l) The low temperature thermocentere “of recombination
whigh are created in consequence of heating &b 150 - 550% and of 3 sub-k ‘
eequent hardening, are connected with a copper-l ad edmlxture. R
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"AUTHOR: RYVKIN,S .M., and MAKHALOV,YU:Ao o ,
CpITLE:r- ,,Hinori?y,Carriers;Distribution byﬁInjection-Region Movement -
S and in Bresence of.a‘Field;‘(Raspredeleniye_kontsentratsii3*f .
“neosnovnykh nositeley toka pri‘dvizheniiJoblasti”inP?Yektsiif?;
S E :i‘nalichii polya, Russian B RN s L T e
~ PERIODICAL: thurnal‘Tekhn;,Fiz.,j1957, Vol 27, Nr 3, pp 441 - 451 (U.8.5.R.)
SR 1Re¢eived:f4 / 1957 - 7;;5‘j*a'“ﬂﬁf,Reviewgd:‘5“/_1957_;5, L
,'ith'reference,to]G.Adam's paper from 1954 (Physika,.1854,‘_‘ Q,
v01,20;j1037)-the'pteSent'paper suggests & nzero" -method for -
the determination of .the mobility of the unregl;(minority) X
current-carriers. Thevresults‘ofjinvestig;tion:of,thefcharaoter -
".of the process in the case of the existence of a mgviblg,injectionff
‘region are shown as well‘as'alstpffanfelectric,fieldggln*;b:u‘- '
particularfthe‘possibility,isifdund,tb "compensatp"3thg,i,skif
4asymmetry;effect'by»the‘electric;fieldo,The existence cf such -
a compensation'can'be'used for the determination of -mobility
by m¢5n350£;the'"zgrO"rmethodovFirst;cheftheoryfbf the problem,
_the,experimentalstStem, andjtheﬁ'results;are;degltﬂﬁith,‘Thé-_ :
scheme differs from that of Adam-onlyiby’the‘posaibility-of;frqmn
ing and measuring a field in-the‘éample,'as_wéll:as”by the =+
utilization of spmefspecial*types'ofﬂdevelop '
the measuring method for mobility'the‘sqfcalled 9lambd;-develop+
nent" was used‘(thgxdeveoped signaljis'shapedflike the Greek . '

ABSTRACT:

ment;'In'the’casefof

* Gard 1/2
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AUTqORD . ‘:Ayrduenjancs, ‘A, V.,b Kogan, 4- Yoy ! ,
'Reynov, H. M., RJV&ln, S. M., vSCKolov,:I.,

_TITLE® 'Cdncernlna the Use of Germanlum n- ters at
' . Lown TemperatureS\ﬂb 1"pol‘zovan11 evykh n-p-a-
schetchikoV le ﬂlukikh temperatur

PERIODICAL: Zhurnal Tekhnlchoskoy Fla;kl, 1957,_VOL. 27, br 7,~ :
s pp. 1999~ 1600 (USSR) : . o

.'ABSTRACT: - W1th roference to the pdper in Zhurnal TekhnicheskOJ Flzlkl,f"
' 1955, Yol. 25 Hr 11 and 1957, YVol. 27,_Hr 1 gome prellmlnaryi'

‘ results on the 1nvest15atlor o )

of germanium n—p-countprs at heliu ¢ res are Te

here. The scheme of the device is descrlbed. From the: table

-of the romparative character stics of the n-p- counters at ‘
TOOR: temperature and at- helium tempers ature is +obe. seen

 that at the temperature of 1liguid helium’ the: s;gnal-n01se

" ratio strongly 1n”reases.vAt heliunm temnerature (as well. as ,
at ‘room temperature) the n-p counters have 2 good: plateau in }f
the ﬂounter-ﬂharacterlﬂ*lc. ag well a5 & safuration inthe ‘
curve of the dependencd. of the amount of the impulse. onttheiﬁ
nnplled voltage- There 8Ie 2 fleures, 4 tabxe and 2. references,
a.ll of: Whlch are Slavu‘. : ) ) .

&a/ Dol A U».)Q@_ |
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AUTﬁORS: -  ijVk1n, . M*_ Bo"omazov, A. Py : 5?‘27?7?30/go
T mmmawmw,B.h.vxawm%m 0. A L o
PITLE: ASem ovduﬂ*or fransmitter for Gamma-Ray indication

V(Po1uprovodnlk0Jyy da*chlk dlye 1ﬂd1kJ+511_gamma—lzluchenlyé); U ,i

;P:momcm: ‘mmal 'T‘eknnlcbesl(czj Piziki, 195,, Yoi. 27, ¥r Ty

1601 1602 (USSR)

ABSTRACT: = is. there exls+s a "reau' want of chead and sim 1 devices,
paru;cularlv of gammq-ra; indicators, ‘and a3 nromlglng G
resuits were obtained in this: resnechy . with =um1conductor-,
materials, such a8 CcdS and CdSe; whoese conduct1VLUJ
QdOStaﬂulALlj changes upon 1rradlat10 the 1nvest1gat10ns
vere nere performed 4n this ‘direction: In Zhurnal : :
pekhnicheskoy Fiziki, 1954, Vol- 24, D- g6 ‘the authors .

- ghowed that som1crys+alllne 1dyers may {orm upon s*b‘lmatlon :
“of €dS nowdnr ‘Phe high tenperature of the bases howevers :
jeads 1o the diffusion of  the basp—substance intc the
cds~-layer by which fact. its proper ties with regard to
sensitivisy: in the cas® of 1rrad*at10n are groatly
deuprlorated, This dlfflcu‘ty was no¥ overcome at the
expense of a grea+ i{ncrease in the speed: of . su bleatlon.¢ 
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~ A Semiconductor»Transmitﬁer; for Gamma—Ray_Indication o ’57-27-7-30/h0i Y

It was possibleito obtain, on the conductive base,flayers,‘
with a comparativelyvhigh sénsitivity:towardjgamma—:ays with
an inertia net exceedingithat of cas-crystals. The ' G
areliminaly tests,shdwed_that <. (time of current-rise up.
o 80 % of the stationary value) can be much reduced by,
means of previous weak ijllumination of :the sample;'The
obtained data show that the transmitters worked out here. .
can in a number of cases be used in the simplest schemes
a5 indicators ofvgamma4rays. :

There are 1 table'and_g”:eférenceé, 5'ofivhidh'a:e SoViété SRR

PhySico—Technical Institutc AS USSR,_Leniﬁgrad E
(FiZiko-tekhnicheskiy institut AN SSSR, Leningrad)

Harch 3; 1957 IR .

" Library of angreés

1. ,Gamﬁafrays—Detection, 2.vSemiéonductors—AppliéatiOns -3,
Selenide;Applications~ ys Cadmipm’qulfide-ﬁpplications .
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netics of moto-D:Lodea .
(0 kxinetike fotodiodoy - Russian)
znurnal Tekhn: Fiz., 1957s Vol 2Ty Nr 8 “pp 1676 - 1685 (U S S. R )

‘The qualitatxve consideratxons ‘are given by means of whlch the d1£-
ference between the characterlstlcs‘of the relaxation curves ‘in the '
- case of an operation with»photOgdiddes and one with:valyes,can ‘e i
explained. The author showe that the difference. ‘petween the. ‘chua-
cteristics of asdending,snd,descending‘eurves does not depend oD :
o change of the charact‘eristics,.'of"the’ sa'me'procesa. In either ca-
ge the recombinatioh isﬁjhefdetermining'process characterized by .
the same proper time T- Theze(reléxapiqn)jmeasu ed during the.
'experlment is variably,coﬁnected-'ith;1 in théjcasequ aacent »
and descent, and thisloeds‘€o3such_essentisl'differences between
. relaxation curves. ’Besides,.thefressons‘and'CQnditions for the de-
yelopment of comylxceted“relaxationicﬁriesfare given. Two voltam=
‘pere characteristies"of'a photddiodeesrefgiven. ‘The. one corresponds
to the j1luminated state'the]other'to darkness. 1B the quadrant I

_ the curve corresponds to an operation with photo-dlodes,_snd in

>quadrant 11 to one with valves1aTwo straight lines correspond with'; S

- two gifferent 1oad - re31stahce-ﬁ‘.and r" ( R' <. R"). The points; of

1ntersection of the straight 1ine With- -the voltampere}curve;;n-the fns
_darkness and in the ca3¢’ .of . 11umin3t10n determine”the steadyﬁyplt-
age values at the photo-diodes QD and QB If the resistance R is
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' AUTHORS: . Ryvklns Ses

PITLE: A Photodiode ‘Made of & Junctlon Translstor (Fotodiod 15

b S :.bploskostnogo trioda)
USSR)

-_PERIODICAL:v"Radlo, 1958, Nr 2, p 4l

ibes the conversion of ordinary germanium
tors (“P1A", "P1B" ‘and others) to- photodio-

' For this purposes. ‘the glass’ ‘insula=-
1tter°‘ Photodiodes et

d under condltlons -

The author . descr
- junction transis
~des and . phototr1od=s
tor is removed. from-
" obtained in this way. s
of 1ncreased humldlty.

1ABSTRACT;
hou1d not be use

2, Transistors——Applicatioﬁs  s

L. D{odesé—Désign :
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Vluovsylj,:ﬂ, A.‘, ﬁalejev P, I.', Ryvkin, S. :

________/-————-

Phe Mcchanlsn of Puise Format*on in Crystal Counters : at the:_

- Formation of & "Through conducting Channel' (uekhanlzm

formlrovanlya 1mpu1'sov v krlstalllchesklhh schet"hlkakh‘t o
pri. obrazovanli "skvoznogo provodyashcnego kanala ’

Zhurnal Tekhnlcheskoy Flz;kl,.1958=.vol.v287 Hr 5 op- 460—469,kf'

,(USSR)

The authors ‘here 1nvest1gate tbe pecullarltles of the mecha~

range extends from one- electrode to the’ other.fAs ‘io %z1ng

. agenb the authors used 1obwnartlclns of polonlum "? 0) w1th ;';

energy °of- 9, 3 MeV. In. order to. realize '8 "througn
passage of the - part1c1es throuvn the samp‘es, “thin:. cds-

:—mono"rystals .were'- seiected. The 1nvest1gatlons> showed that - fff
the process of pulse formatloﬂ according S0, the - gppough

current” gystem maly. take place af least in: two. dlfferentJ; ;%f iE
forms. 1) The first varlant can be reallzed by the - construc—{ B

: thn w1th a one—31ded appllcgtlon of the elevtrodes or in
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The Mecnanlsm of Pulse Pormat’on in. erstal‘Counters_at rha FOLm&m*On of a
"Through Conductlng Channel" o L ’ : :

~ thick crystals with elevurodes applled on both gidess Here
" a through current 7 hlch ; y the es*stance of
tne "dark sectionsg" of c 21 flows in the pulse. : Ino:
guch & counblnp arrangement the‘"dark"~conduct1v1+y of the:;'
orystal plays the declslve part. A con31derab1e 1ncrease.¢’
in tne pulse in- this’ process e attained by an
 jnerease in do ( nduct1V1ty), e.g. by & rise of
semperature. 2} The. second yariant can only ‘be’ observed in .
Suf;lClentlj thin nrystals in the casé of "twcn91ded“ 3pp11—f
- cation of electrodes. Here. the: passage of the ~o- partlcles »
through the .erystal can take place 1d “conductlng r'ha,nnel
. petween the electrodes can e formed. T e height" ig e
in this’ case not dependent on the initi uct1v1ty of i
. ‘the sample. Tt is to be expectedtthat‘a simllar mechanlsm f
of pulse formation w111 even occur in the ce 3£ some is0-
lating crystals, 1n case . the life ‘of the urrent carriers
- not being in equil i then (i.e.. the erystals) will ©
"~ not be = too. small ‘trodes, ‘forming antleoarrler sE
‘~layers ‘are selected, hors performed an’ exparwmental
glnvestlgaflon of the PI : “pulse formatlon in "thin®

o card 2/3 - ‘counters at the formu v of "conductlno channel" Tt is.
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e ilechanisn of Pulse Formatlon 1n erstal Countere at fhe Formatlon,of 2:

"Through Conductlng Channcl"

shown that in such a case the 81mplest varlant for the for—;
‘mation of - pulses can be reallzed uccord1ng to the schemp
of  the paesinﬁ current. The . obtalned experlmental results:
are in good agreement “with. the predlctlon of" theorys T
high- quallty (from the p01nt of view of pulse—helght) qf
- the counters wi hin 1s and"two -gided". applled :
electrodes is p01n ' ! hls constructlon the pulse‘,
heights attain 20 V an 0 190 % of the':»-
~.voltage applled There. are 11 figures, 1 table,
references, 3 of which are Sov1et. ’

ASSOCTATION: - Lenlnﬂrads&*y lelkO—tenhnlCheSnly 1n3u1tut AN SSSR
‘ ’ "(Lenlngrad Phy31cal—Techn1cal Tnstitute AS USSR) - ¢

© gUBUITTED:  NovemberT 20, 1957

. 7 1. Crystal counters——Analy51s
card 3/3 |
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vAUTHORSs . KhansevaTo¥: R Yun,r Ryvyln ?'1;‘»Ageye?aj‘ -

(PITLE: On the Dependen"n of the W;dth 0f tbv Forbidden Zone on theu.:
Composition of Solid ‘gdS-Cd3se: Soluhicns (O zav1s;mcst1 i
shiriny zap;etnoy zony ob sosuaua v Tverdykn ragavorakh

c3s-Ccdse) : ,

) PERIODICAt:V %hurn%1 Teknnﬂfhaskoy F1ZL kil 19‘)8 Vul 28 ‘¥Wr 3 pp 480 483 f;if
o ~ (USSR) : o o |

ABSTRACT? : here give the rﬂsujtc of the 1uvest*gatlcn madev
' 1cat;ons of the 11mlt% of 1iong. waves; absorptlon
fiect 4g well 838 of the’ vonstant qattice :
of the u"mp391*1 on ﬁf mlxed polycrystal S
yers,, On the ‘pasis of - "
conclu91ons are dravn On the dependﬁn*e of
: forblddeﬂ zone :on the: re'auxon of the: -
in their solid ‘aglution. T+ is showh
tices monotonouaxY change wibth tne incr
) 1n the .nltlal mlﬁturea T+ can: b€ nssuned hha‘ 1n mlxed
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On the Depe ndence of the Width of fhe rorbﬂudnn aone on the bomp031t1on .
of Solld cds~Cdse- Solutﬁons » : S

. €dS~ CdSe er ya+als the Yegard ruL° (Referenwe-4\ 19 qatlsfled9;
i.e. that a linear denendeq s between the conatant 1att;ce :
and the comp051f;on is observeﬁa wrom the data ohtalﬁec here,g
10110w= that cas, and CdSe form - & fcnt;nu0“° series of solld
exchange= golutionss It is shown thet with the int rease of -
CdSe~ content 'in the layer:-a. monokonsusd gnift of the eurve
of phot $oconduc tivity to the lon o..wave side 130 observed. IR
is further ghown that on 2 nudeL~atLon of the comn031t10n ;
of the golid CdS- CdS¢=SO¢dFLOP & mT ﬂouonuuq modlflcaulan of -
the “width of. the forpidden zone occurs. In contrast to thp
.solid Ge=b~—sulut10ns this dep—ndenu is almost 1i :
V. S¢ Man21ns ciy and L, P. BogomazaVv he
fpere are 4 Ligureés. 1. 4able; and 8. referenc 25
are Sov¢e»= S . :

' ASSOCIATION' Len1ngradsk;y flﬂ’kortekhnzchpsklv 1ns‘*'ut AN SSSR
. : (Lenlngrad P1y31ca¢<1ewhwlcal Inati tate, AS USSR)

SUBMITTED°‘

S 1. Cadwdut: niu A ;;g am.Labbice: ’ Cd =umev°Tenlum
cara 2/2 . gLl LT SYSLEms P*op°“tA ' :
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‘Ivanov, Yu“’L'.’;;EfffffﬂLjiLjiL;;__,

The Formatlon of current Oscillatlons in Germanlum Samplesv_;i_‘ }
in an Eleotrlc -and Longi tudinal Magnetlc Field (Voznlknovenlye”{ik,;ﬁ

rkolebanly toka v obraztsakh germanlya, pomest chennykh v
elektrlcheskoye i prodol'noye magnltnoye pole)

| ":PERIODICALz 'Zhurnal Tekhnlcheskoy F1z1k1, 1958 Vol..28 Nr 4 pp 774—775

(Ussn)

S ABSTRACT: The authors determlned current fluctua in. some germanlum—'
R -samples through whi di: ; a ‘which were:
placed i a : git al fi i
.f*eld D ; rre
forming fluct ) a’ 1€ 10 - soxdal
line with a frequenc -~ 15 kilo cles. 'v ond « The s
fluctuatlon character de ite a ‘
stances. Thus fluctuatlons only
"the -sample dlfferent from Zero and 1ncrease
amplltude and frequency. with an 1ncrease in current.»' :
1oggus,dependences were also observed on the magnltude of he
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The Formatlon of’ Current Oscillations in Germanium Samples in’an Electrlc.tl;
nd Longltudlnal Ma.gner.lc Fleld e : ' R TN

magnetlr fields In splte of . 21ncucontacts the voltampere
character1st1ns in the: 1nvest1gated meples d1ffered from
a linear one. The fluotuatlons formed -in.one: as well as the;
other ‘current. ‘direction were more marked when the: dlrectlon,
of current correspond t0 the lower re91stance of “the sample.” ;f_
Fluctuations only" occurred in the case of an exach agree=
‘ment of the dlrection of : i 1d. with the axis
the gample. An’ 1nten31tve illu f the samples led:
4o an interruption of the fluctuations. A certaln drop- 4n’
femperature in . - howeveTl, jed to'an ‘increase: of
- thelT amplltade an equ An etching of the samples -',;
in hydrogen pero: : the formation and the stability o
of the fluctuatlons. An inc ' X of the ampll—z,j’kmﬂ,f
_ tude of fluctuation connecied Wity : '
mental "ondltlons in all cases led %o’ the correspondlng 1n—g"’
crease. or decrease: respectlvely of the ﬁaquency of: fluctua-
“tions% There are 3 f1gures and 1 reference, 1 of whlch is.
Soviet. : v : e

M//@A@w c@,n /5’5 y&g/"




. ; ember 26,
\SE: Thursday, September 26, 2%)(())22

CIA-RDP86-005
13R00144652 B
 CIA“RDPSG- 00513R001446520%%2_188

A AUTHORSz_ = ijkln, S. M.,AKhansevarov; ﬁ. Yu. 57 ~28- 5= 9/§ﬁ

CPIPLE: On the Influence of Surface Treatment of Sem1conductors o
- on the Magnitude and the’ Spectral Dlstrlbutlon of Photo-i L
conduct1v1ty (o vllyanll obrabotki poverkhnostl polupro»-j
vodnikov na vellchlnu i spektral’noye raspredolenlye fOtOw;
provod1most1 Co ‘

EERIODICLL: ' Zhurnal Tekhnlcheskoy FlZlkl, 1958,.Voi. 28, Nr_5§j 
: pp. 925-931 (USSR) DR

_ABSTRACT: 1t is known, that the spectral dlstrlbutlo

o tivity in.numerous. photoconductors exhibi

property in:the range of 2 ato absorptionitie.
tion takes place only ‘atithe edné of the absorption

- and is,m1551ng in-its jnterior. In the- present paper “the

authors: 1nvest1gatea thé;extremely strong -1 influence: of?g

some types of wireatment” of the surface of CdS and Cu,

" on the magnitude'ahd,thé'spectral dlstrlbutlon of” nhoto«
onduct1v1ty; The_ihfluencelof a>treatmenﬁ.on,theIphqtq‘
S conduct1V1ty of’ the,cryStélisurfdce’ﬁ557investigated;by

Card’1/4 -means of an 1nten51ve elec*ron bombardment}fheating'in_a
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"On the Influence of Surface Treatmenu of Semlconductors 57-28 5 2/36
_on. the mavnltude and the Snectral Dlstrlbutwon of Photo—

onduct1v1ty

treatment of the surfacé.'lt appears, that the recomblna-“

tion processes also play an im?drtant'rﬁleeln othe:_
conductors.-The experiments;alsojppOVQd the,necesei,

“qpew effective methods for’the'cléahin510£§tpé surfaces
- of the semlconductors.;This vOuldepfeSumably-makeﬂit‘

possible to increase: the“photoéen51t1v1ty ‘of “nune! :
substances, which in ‘gpite.of their;stronﬂ absorptlon are',
con51dered not nhotosen51t1ve or Oniy‘weakly sen51t1ve.f o
pherefore the experimental results.verifysthe:fact,lthat’f’

" the two basic anomalies in.photdconduCtivity - the "ino

vgratitude to the student of Lenlngradr

actlve“ absorptlon of light in,some.substanoes'as well

- as_ the reduction of photoconductlvlty in the depth of-
~the absorption pand - can to a con31derab1e degree “be:

explained by one cause, thal 35 to say Y intensive TE~

: combination—type,processes, whlch are- considerablyelne
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I.ZA}TDunayev~for.valuableYhélﬁvig th?lmeaSurementS}‘i”
‘Appendix: As & conclasidn; a‘shOrtﬁreportfi

s'givenﬂonj,fﬁ ‘A'w

the'possible‘influencefpf‘sdmple shape of the gemicon=. = -
ductors- with low conductivity (i. g- cds etC?)‘Onjthé_ffjgif‘f
_experimental results concerning their elect:icalbppqur-g;: e

ties. B R R
There are 9 figures,and 7 references,

5 of which are.
‘Soviet.. - ST L

ASSOCTATION: Fiziko;tekhnichéskiy,insfitutAN,SSSR,‘Leﬁingréd_g 
_ : (PhySicoCté¢hnicil:Instituté;%AS”USSR;;Lbningrad)" i

SUBNTTTED:  September 23, 1957

1. SemiconduciorsrrPhotoCondﬁctivity

© Caxd 4/4
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.Tuchkevi¢h3 V;’M?;'Chelnokov, v. Ye.. T
silicon Photodiodssf(Kremniyevfye-fotodiodj)’.:
_Zhﬁrnal Tekhnicheskoy Fiziki, 1958Q Vol.:yﬂ, Nr 6;(
pD 116571168 (USSR) ‘ C R
In_the:yreéént report tne reSﬁltsldbtéined_byiinvestigétiﬁg =
the posSibility;of;utilizing silicon pen’photoelements{f_;,l
for the‘purpose:of transforming
signals=inzthq photodiade regime aTe
’ g from:the very:béginni
are ofvsomewhatAlower{intégral
must'offérsome.ngantagesjcompared:to;; ok
odes (refgrgnce~5),"viz{1a;1ower ﬁda:k;v?.a_

1ight signéls into e
describEd;,It'goul@rbe"
ng thet silicon }j §j

recults obtained py investigatl ‘ sic £i
of the silicon'photodiodes-LFTI»produced7in the -labora
1givity of samples to the light .o =
rature of the . .

d. The sens
with & color tempe

are describe
_descent iamp
raied between 5 and.7

filament of ~2 oo’

_1edtiib S

. _Further, the i
’ting:therbaSic>pﬁ;erties'f,.}ﬁ' .
tory
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| Léiiicon ?hotodiodes

(figure 1). The photodiodes have the same sensitivity slong

the entire 111 umlnated aurface: (f...gure 2). ‘The . dependence.

of ‘gensi u:.vrby on 1ight. intensity 18 linear (figure. 3)

The volt»ampure characteristics of the photodiodes  f:;;,}f;,
are shown (figures 4a:and 4b Yo gtimetion of the
tlme neaded for "1‘y3ng throug u t resulted in the value

2 o
rton"%f =5 058'896 Final1y, the authors endeavored
‘to estimate the 1ife of the minority carrlers 0% 1n ’che
hotodiodes investigated by gtudying the ‘kinetics o
7.pbotoeleut“omot*ve _yelve forueCP hhen,measur ing N o0
Talo. 10 7 86C was sblained 8s.8 res'ult.: fhis® amount_must'
be consmdered to be mer ely the upper “1imit of the; T value o
as it corresponds to the- duratlon of ~the f*ont a.mpllflcatlon i

of the light 1mpu4.ses. For C'p<k.l the: rela;:cati_Onf_cu;v_

is ‘an eLponent w1th a time constent & R.C» in whlch case :
1 : e

: , 1 1 ,
B . . -— = T + . 1 e : 3
card 2/3 . :Re,‘ R, R . T‘xu valu of 'ﬂrxe.vcapaczzrty, wh't ch was determined‘
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from R C, was found to be equal to appr011mate1v

: 2000 pf. This capac1ty ‘value is- greater -thanthe
one. mentioned in the table, pecause it correspondsr‘
apprOX1mately to the zero-dlsplacement on'the .-
n-p—tran51t10n There .are 5 figures, 1 table, and
T references, 7 of" whlch are Sov1et.r.

. ASSOCIATION: “ Lenlngradskly flziko-tekhnlcheskmy’1nst1tut AN SSSR
T _ ~ (Lenlngrad Physical—Chemical Instltute AS USSR) ;

 SUBMITTED: Jemuary 28, 1958
,‘l. Silicon-—Photoconductivity 2 Silicon—-PhotOSensitivity_
3. Silicon—éElectrical properties 4. Silicon—-Electron”.

‘tran51t10ns 5 Mathematics :

'TITLE Photodlodes

 Gard 3/3
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-~ AUTHORS: //fgxggln4_s__g., atrokan, Ne B. . 57-28-6- 6/34 G

'TITLE:ri ©oom the Klnetlcs of Phototriodes (0 klneulke fototrlodov)  f

PERTODICAL: Zhurnal Lekhnluheskoy eizikis 1958, Jol. 28, §r 65 , i,'<¢%1"'
PP- 1169-1173" (USSR) : . : :

. ABSTRACT: ' Phototrlodes .can be used as highly photo—sen31t1ve :
I coe ~means transformlng ‘1ight: 31gnals into electrlc 31gnals;'”
1t is tnerefore of partlcular 1nterest to study. their:
inertia. puring the first’ months of - 1957 the guthors
‘produced samples of germanlum phototrlodes 1n the ™
" Jaboratorys which had 8 senqlt’v1ty of 4 — 4 ampéres/
- lumeny & dark current. of :500 —— 700 mlcroampéres'[
(saturatign remains up to ~9 V), and a sensitive surface ,
of ~v4 mmS (reference 1). Besides the authoTs, glso . . SR
engineer N. F. Rag021na and 1aborahory worker I. A. Lebedeva
'&SSlsted in pr i ‘ + ‘The high sen31t1v1ty :
- of phototrlodes is ‘ ith the process ,f'
- of ampllflcatlon of +he pho : : “‘takes place:. in
R them. ‘The kinetics of phototriodes was 1nvestlgated by s
Card 1/3 means of an apparatus Whlbh is shown in form of a.
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L On'the Kihetics of Phototrlodes o I »57_25-6_6/34v'

Scnematlcal drawing (figure 2). Determlnatlon of the:

quality of the time ‘constant was carried out by the‘~

‘.meuhod developed by Polstoy: and - Feofilov (reference 2)
on the basis of the’ pr1nc1p1es of- the substltution scheme L
(reference 3} Results are. -shown by a table. “From’ the " L
cscillogram worked out by v, V. Makarov,. student of the,iﬁa*
1GU (reference 3) it may. clearly be: geen that the rapld e
relaxation of the collector current, to be’ expected on the,e i
“‘gtrength of theoret-eal araumentatlon ‘and 2. glower - P
relexation of the potentlaJ differences. on’ the point of
emitter tran51t10n setually’ take place- In conclu51on,1t:aw'l
is mentloned that in the case of . phototrlodes a working: :
'reglme which . is analogous to the so-called "hybrld reglme“ff T
of pho»od;odes (referenee 5) is n0351b1e..1n this case: o
“relaxation has 2 domains: & "phototrlode" domain- at low %5
values of the photocurrentg and a “valve. domain', which®
;corresponds %o high value: ent 0bv1ous1y,vv'
‘the “valve domain® 1s possib in phototriode ly in the
case of "asymmeury" during generauion of - the

"motlfe fcrce in emltter- and collector tran51t10n. A typlcal

"Cerd'2/3
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oscillogram of the photo’ti‘iode signal in the. case ofa
hybrid regime is shown (figure ‘4). There are 4 figures,
1 table, and 5 references; 5 of ‘which are Soviet. - .

ASSOCIATION: "Leﬁihgradékiy_fiziko;tékhniéheSkiy,instituﬁr e

; (Leningrad.—Physical-Technica'l» Institute) '
cUBurTTED:  December 23, 1957

1. Gempnimﬁﬁl’eéfﬁg@i'fdétdrsi 2. 'Germax_xilnﬁ;?hotose'ﬁsitiﬂty"
3. Qermanimn—;-!!lecpron, transitions . 4. Gernxanixnn—?hotoqt)_nductivity

TITIE: Phototriodes

‘card 3/3




: Thursday, Septemb e )
APPROVED FOR RELEASE: Thursday,’Sep':embeirzfiﬁ v 00513R001446520001-8

CIA-RDP86-00513R001446520001-8"

C 50v/57-
oxEn, N.,B.,vMako Aiy,'L L.

23-9-2

ihe Kinsties of Photovoltdlc c=11s with
unctions (K voprosu o ‘kinetika: ventil'nykb
elektronno dyrochnym nerekhoaom)
Vol.
i, 1958, Nr.9, pp. 1871 1882 (US

Lhe ;natlcs of the ph"tcvolualc c.ell oper-
Mo limital 1ons are: imposed on. the ratio
'ﬁick(where : dEAOues the capacity of’ the
valtage, and R its re51stanco) and 0f

down xardydonlng branch of - the rclaxﬂtlonT
In the first SEC»lOﬂ ‘quali tﬂclva con31d-
+he kineties of 2 few . pcc:ual ‘cases are '

n 2 i is investigated ag to its quan

+he experimentsl fuuuiament-;3
theoretical ﬂeeul&;

The- downrard—olﬂp
u"um*ﬂg gifferzri

med in retercnce_§ i

e

[REEE I )
. ¢
@ s
el

i




iyt et T 30 o

ASE: da Septemb o
APPROVED FOR RELEASE: ursday, September 26, 2002  CIA-RD .

Thursday, September 26, P86-00513R001446520001- B

2002 CIA-RDP86-0051 1 01-8 .

3R001446520001-8" . .
! S
SOV, 57 -28 -9~

ltaic Cells With Electren-dole

Gp Frobless S R A L= R photove
re not sasiafied, the i
nigh, u ssction of tng Ii-
ined only by relaxation. This -
the: dﬂtermlnatlon of the life =
era sab-7

srg. These’ conclusions vwe

c i

.ts. From the slope of the rectlllnca*l
groms it wes found, that the levels ot'_
arc rémoved by =~ 0,23 oV from the pound>=
ane. There are 10 flgures and 8 reier—* i
Soviet. : . .

mnicheskiy 1nst1tuu7AN SSR.(Leningfa

tak

institus -,Ag J38R

- D 1 T
TS TR S S o3
P
PSS LR A
T - - ———m
T - P AR NN B




v,

6. /2 P

-8
N
N

imh TLUTA ..L.E.nun..n«,vmoﬂnrm.-no.ﬂuu.; Tunoy

00513R00T446520001

CIA-RDP86-00513R001446520001-8"

st *RYL TV f2og f91a8TROTON

i . —- i Thasnd

CEREADEEROITIMAS ENOAIYTY  cBARILIWMY, Il dqu Cag0q te4RATLETON
o I ) FoTERIAn U Ge95ALT cu«...w.w..“wm_ay.nm;ur\ruu 2L I

.n,_..-«.v.f.; ouINAY SO BTV TR Th G P TEIanugs '.».kv..h.x oo npdoouy

. k . ' ' : Dy RIC TnIg, sanswininag

:..~ o parog Ml Jo - ,
gediq armgaradesg | Q% achoz .

¢ -ap wRY et AIATRIING W % Pratg. 213K’

uPEGE v §O, LITTIBY A (UITIINIATR S 30 arusy

¢ L R .

. . Blaouy wetanzitol 20 actrepuador,

~CIA-RDPSG

Tme£ag Jujedind ¥ B)RINIULY huf,ﬂ..;«a» FL]
armint>tEIg AATIONG N CGD pus fepr VRNl

| IRErEIND 20 FIEVD

B L' . . . L
: P Py ng v asv wepsgywaoezed o e3ng
“3TIaIR YIWe Amvelterde RISUATIZ A pauclIte 3
AR pagLTy M!., wede ehiawi-Ficd &in Jo Apris Mo puv .cn.ugnﬁa.-. uu:ﬂ.é.a.cdnbww i K
1 Co upra MIam 9EIPRIE LAI-Y CROTEVAIQ [RO3239910 30 Zaomy e 01 ¢ el e
: 21 wvorcyd 333 R
| haw werDisSw TWISARS . CERINETFIACT CHTR Alp EICIDNLUOITEN U0 S
-En0Iw DLV .Qwu.nu.muvmuu 30 €338738 T CPRIFMS #3 Faatnesne Iy 30 Asﬁ,..ruuso !
L.{u [UIRIae eyl CHAOTIV (Vi SRAlIWA pue 1potlis fepiusely eITRR aMEM
-.H‘S ;Eu.q.hi‘u Cepritns eniEied fonrres &3 S yInRe :opusﬂcuuauwi 2o sepaaecosd
nﬂwa?a !ﬂw ws stodar sremIny WL CEISH feeoullsg ..owbaﬁiu« cu«uuﬂﬂnﬂ”ﬁﬂ“ .
Ay 3o qoxndviag agy A parrfard cua fgareiud Snm prioyY 20 i
wu,.—.-.mu&«r\mw“.nd“v -Q‘Hﬂv..n.n FENCITE NS CERE L Coile n.ho 1 oomioa 87Ul _%o,u .

26,2002

I

.avﬁo» 30 sapazaload Fim saImMOonIIE ol

fuiicdjismng -u-«...,un.ﬁ& 203 PINUFUT $T LHIITHY JO QOTISeITEY MIRL | ITHOUAL ¢

g o tafawwg VH | IUTE EON
fg9tAcd3TId K. °A, 1oench PupneTiard jo v fouiaTRsFwoy (93JOL4TY. 1UFR

) ) S pormad sa7dod

. tyes -p21 ! II ‘eeranaay Jo
08¢ *d gof 60T “urE Ky ea-prx ‘rodeew - (I )
quuzou:u“.bt w..!u q:aﬂu».»sd.:fﬂ.s.aomoﬁuzauﬁ.

Xz ﬁﬁ.lu:ﬁﬁ.?oﬂun ab{earupa0 . ‘RSSE. XNVE WATHOPWY

wWeC/A06 - BOIEVIIOIAXT X009 T Fvad

APPROVED FOR RELEASE: Thursday, September 26, 2002

Z\/‘V{K‘ N) S m .

{

s et s 8 bt kbt




PR

e

fer , ,.,3,,\.. S
DOUOAUX 'V N Puv ‘'d <eX ‘swoap .,r.‘..

: _.,ﬂ_ﬂwoonm“_.:o«unho,n , - ?v-,o:n.v, [ALE L :
. . e u .
ey uo,co«uauaun;cnﬂgn\.\«nx m:u 35 uwuwc“cw T o.:amwwuwa -
. [ B . g et [ f-l ToX ..Iio.nﬂ 5
% s0z puvw 130 e
o »uu:nu:v:omopo Sttt
puv .ox:onahomw .Nww>um.ﬂoqu..mm“w_nwm :

: , €5 :
W quasosdg “GVGHGAGUS N

€y .- 9TRI0A2D © i N
TIUIS EPD U BoUED o :
N .v..huu..u:nnn.. v... G -t ,.N.u:nuo_.hw”_d puw EMC.Mnmm cM way
v e g w " _oonﬂmﬁ,

av sqEaship

ok . .
(epuaul) w1s1n42D 9EPD. 3O uoTadiosly utEH 30

o8p3 eus un, 199,
338 Ota3dateo -
oam: qgus pue <UoTIRY
- ImIONIIE U SugsvSyaseaur’ .>£ow_un:..M 3z “Nm ”...oaan.»on o
e TATSIRInAL  TACTORE A A PR Tox_1ewell
f17aTa0npUOD03oUY J0 LoTaNATIINIL

Tea3oed , oy
§ puw .cunuacmax.nnu, U0 §J030NPUODTUSE JO 9OVIING oY 0% °

ontE/mos . ("3 o .
[Ow1E/A0E . A 3u09) ucoaocaﬁwaaoa,no, put 21a300Te030Ud

W JUORI VO, -

o« . 33, JO souenTIUT eurl < ° porparyt

2 ©TPUTE §PO UT SABTIIED e L e sk
o PUL . *UVKHUASUE. 'R “H B oy 031390180304 IO coanauwm
BE g o - BRI A Rerwned
2 L . y2nosyL , Sral 20v3t0y 0: ¥ N o
S 2 queJsny 072399 20NPUCOTWIE-TUISW ¥
o stz TUTTITUE IR o030y ® Jo »3uLeC, :
® . UL | TURSAOA puw ‘Aw w3 g m..uMu.Mo.M"wcqno-x E
& L 173 A ‘AsexyET]
3 s3010npUODTHag #dAL-EpD_JO_

Jo,.nn.uequ.um ©JJ30219030UL ea.ow.uo uoTae9TawRALT
. ... edALgpO eu3 Jo nunnuzucuuu,ﬁn, bR

£0LONGNODTHIS. 40 : : B R

. SRITWPIONT TYaTREn e

SV

CIA-RDP$§-0Q5;3R0014465 p0001-8"

tember 26, 2002~

SE: Thursday, September-26, 2002
z h 1

L i .\\.,r{,..rrfk.}k!‘v}: Crralion ......pwr.....t,y.,.(_r!..r\.....lw 20304
: «p7873Y YOUO MmO7103 UOTTENOLTD puy_CoOUD: Pk
4 W cwna.o::n“unsa a-° ; 108AdTOL ot onaTus ‘A ‘0 ;onmnum.
103 peaudald oaan geiaeav oul 02®
o gojaasdod aud ..

R coauauﬂnnaaasou pue sut1l ugyl J
: fg J030onpucd wWIE - XD 3
uota uuuﬂnonﬁnhoo puu pavd Jo. suo1ads oul .nuou:nohouoch o
sudoad »du«uno..nuﬂou PATIOE
touyeel PUB .

1guntavTPeL

' .~ pue s11R9 9143
. —oasvetsoaoud’ t£aTAY
gosuiud 2030npuodTwes Yl cuatas
-yung - Ut puswouLUd syaavotocaoud pue {vo12do uc 9 !
7Ty 394334 ety 2% pups ?xﬁuc:a £q pa3uoIpul olw X093%T )

Juy puv gazodod - HUTEINCT uo13ee110® uﬁ..,.,.,mgﬁ».oo, .

¥y .$82030MpUOD.
ousdpuop uolull .

glija01INa . WOTAVKIO
C - L - L +§2030MpPUCD
~jwes IO uoyauottddy {uoyuuped pud goyehud eyl uv ucauaaa«ooa- N
wdiy JO eau:u..uc:«vocd ucauuuuga:: I

- gutuieal anu«—_cuaubc

ut waLepnas PeuuuARe 02, {ngopn _od TTIM LuyaeeT1oD Puk +g20TASD
gh ....,i;!..‘\l\l\.w.l-.ll BRA A libd ey

@ ¢ Adoagoagoady 226320 IS TgogeAud J03onpuoo ;

ucacaxooa:ﬁ .uoo._xi.

e aNPUBO TENE PU
—ywes Jo PIATJ oUI Ul §auTauUDIDe J0T PRYLY
i e *woousToE 30 R
panp fuuoIWODUOY epvaunuonw ‘oK A 1°Pd ‘dood - . ‘
1 “p *3 $08NOH sutystiand 3° ‘o - ;
- : i

.haaug<..zmm:ﬂc
CEHNYOKRAITR Yy 'Y sopR tuLed :E..n..z
' +agyupososdniod od gATeeTwOX . ,
¥ 1 Aouody gugosuods anco«uang i

' . .d.,u:aua.uaancowwoo.f ) .

g Y T3 L whpy. UT punuwotsud TU0T3 puw -

caaumwﬂvomm.mw uo #YUBIHIuod audid ot Jo euol uudl {saozonpuce . e L
uhud Tupyady put o._uucnﬂ.cuo:.: o 1661 whAtqukott i

wuhguotars weneeuotade 3w T

~tueg Ul YUY
.:sexﬁ.._cscun:aoa
aar odotzniounfs pdoaged Apnad

wnou A waPUR’

T ‘umipizead "HESE

‘qz-0z iAekiR ¥

WYHEUDTIINST #OIVL od uhpunust

bu_qﬂzx.—ccscnn.;ca 3 vhiuiaLh : s -ut .:_..,T._,".B.xacnaanuxcanon.cb.. -

ARFREEE IRTITRS IERIREITY; Stk FenEUT LANT TN v RyupEAY
Tl e

Iey v :" L

SRR ontE /AU, IR Sy 1NEVIE s




T Teuuvyd Sutao
Lyt

npuap’ YANOIuL,
uyp ses{ndur Jo

‘Ut 2usaany
TOopIR Y LD Pu¥

il -oTBUTE AEPD PUY =EPD
ue. Jo :ouuu.uo:ac. gy .
. ' BUCTANTOE
-ey3 Jo
eongTg TASE

oEpO~EDD .wolkv.. oduoo, cofa. ._‘: ; .
Louopuadaq ..>umbo.w“’.ﬂln.~u u:ni&-

T

n
L

A1

(1>x) wivaE
30 89T3TINTINOSY

[+

" goxnkvl OEPD
TeoTId0 owoy -
Aao-aﬁ.v .n
Axng £37A720NnpUO030Ud
¢ £yFOURATACH ¥ TV

3 30 o8pg su3’

-geTadedodd pjag00s030Ud PUF

001-87;
B

3

¢ gtvavirDd Jo ©e

oK 8 Pue
.u ,:oﬂuﬁon’ :d-.: .e
(*3uoy). wuswoueug teoTado

: nO1
e.:._quun

B (semouy) _iuo‘nn
O TE/ACE

0513R001446520001-
-00513Rm001446520 d
Ny

P56-0

o 9t/g pawd

. 8J0307903030Ud Teaskid

27agoeeozoud BuTavITILN0,
N +

] oamno.n..u 9EP2 Tspo ucuuusucouo.u.o
<. o puw ‘I

surrTvapLr0£Tog 30
IV

YT SRR

‘wigo voTaTmIog
Juimiod U3

prtog”
L)

ounuﬁw-nlou
1ea3oeds. 30
€4 9% 18800
u-.,-,.nnu-n.—o S

pur nﬁuuou-.o.unﬁ, S

]

' b

BUACH<Y

u gdoU

£V J0 9ouaoTsy

. g SO
. 1340 YovR rot1103 yogEsnosIP U
L puy ‘onuoydard -4 by fuBLdroy g C ‘o3 TUs
. 2143 Iq cc“uauaaﬁ_n ‘303 co.::uo.a Saan gIUIINI
usoTWacC xo{dzoa put cwT3 uIwa=Jo 2013
diov puv pIud JO gupiaoe oyl ‘a0

otuosoud

S

PRUILT
‘A O

QIR & R
B

1A-RDP86

I3
Y

. CIA-RI

Yguaquis 30200

., rgugfautpus Juinosn
. puy sylev 97412
-oxaveteocioud * £31aT300PUCDOD
goyedud J025npuoawes Ul P33
-Jueg UT puomouvyd pyazovtecicud pun- (COT3

' 1Ty 38314 oud 3¢ pvod - {pumavisy Aq pa3uoT
u:auoﬁ:p.:o«pn_ﬁouca puw g3s00Ra guivauod UOT3D

6, 2002

aJ

i

]
£
]
=Y
0

m, C

uyoel  put coTesud
TN3111€
uo330aT
e ICLIAS
qul ¢7. %0od

Jo ‘uotauotTddy TUST v
guuiudd :o,—cccau.ucﬁun.uc uo
* uy.-eauopniv pepuNApY 03 Ingesn ba 1174
oy sauaRm A e e

103 onpuopiwas pun fdoogoaaands oatas
~tuog Jo. P1ATI oyl ut gauTauoIoe 403 poPLL

-Tuow
109 YL

’

Thursday, Se

'!

¢ ABIURUSVT
AT
' ‘ < WEATUPOAOS!
*YELo aneu vATUIPUAY t AouoBY

tuTyoTWIPVOY
aquey fuuied

achx:

Awopuoy : ‘HES uugu
[ER°-]

" Ixnyokeadv Y v

SE

RE|

sumipizadd

' epuautad @
4 dgaoaunpuooTwnE Ul yuswourtd
agg1d Pua Ju guojaduE

adp pue u._uuc:?cuonmg 3
E.c:cnn:?a A wuATUOTASE
uRIUREADE oRoUINAOBIRA
£ nAtasenviad

‘HuR foreutuarnn A

+d-Cow 6661 ‘AR (
,canuucacouc:m g upUadvuod
~Jweg U3l wupwousud Tuol
“gz-02 ‘ARAIN s3 fununt
s«xnczuauaxzanaucu od w4y
_:xuxacvgcunzcn A CATURTAL
™M1eld any11uvl

TNy N I EVid

VED F

onts/A08 [TOTARS

ww oyl

puy exv anjav ;
eyiop oul 1HOVYIAO 0
T+ g3030TpUAD

a.ru Lug Fwizy
ug puv eIl

wun A S”
1ounoy BUTUST

dntod am ._»...-
gutaosuods. 1¢

91do0 000'%
tuoyado pue
03 0npuoOL
wvhiguhon -
wynsoyotado 3
ofoased Apnasd
v 1 aA1HwaypIaINRTE0IC

undd 82
1661

vu uAPUs
* foquevsy
REY-LT
sedoad ou3d
ggova0ioud:
o fge0J0g PATION .
touyoel Pu®
+ga032npuoeoe
uog uotud
T sua) -

3

myuy

Tutoods
GasATUT.
+000TARD
303 onpuUod
suL . td
~7" legusuaiog 3O
g edsey
1and J0 VR

X
uoT3IPPY

-

vAymopexy
(v)ve

~




£ 38 8T R MFTATE BRI T S L IR SN A RS USRS SReaeTe T

OVED TUR RELEASE: T_i1ursda S : R
APPROVED FOR \ y, September 26, 2002  CIA- . e o
RELEASE: Thursday, September 26, 2002 CIAI}RF:)[;Z%GO%%?.E?{%%(:.]:X:&?F20001-8

- A 20001-8"

v

SUEE SR R - Ao58/A101 - i

G460 RN
~ AUTHORS: - ;h;ﬁzzfiil;f;;E;L_Strokan, N. B., Makovskiy, D. L.
TiTiE: On the kinetics of p—n-junction phototubes.
PERTODICAL: - Referativnyy zhurnal , Fizika, no. b, 1962, 23, abstract MG187 ©
v sb."Fotoelektr, 1 optich. yavleniya v poluprovodnikakh". Kiev,:

AN USSR, 1959, 360-366)

the authorsi_wprk‘(RZHFiz;_lQSS{ hd;_lo;

| TEXT: - This i{s a-continuation of ,
23378) dealing with the kinetics of valve operating regimes ineident to photo-.
~ilar light pulses. They examine.the'genera}:casej

- ‘diode {1lumination by rectangular
 of connecting & photodiode 1n & circuit containing a finite load resistance and

‘{Absfracter's note: Complete,translaﬁiqn]r‘
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TLuP., Konovalenko, B._M.} Matieygv, O,YA,f

AUTHORS : -Ryvkin; S.’M.g Bogomazoy,

TITLE: SemiconduCtor gammé_détectors o B P
. | 70, ' ‘abstract 4-4-291 -
no. 4, 1962, 15, abstract 4-4-29 S
yavle;iya v poluprovodnikakh", Kiy?fo;:

. ‘ ivnyy zhurnal, Fizika,
‘APE3IODICAL: %sfzﬁ?tiggiﬁelektr.'i‘optich.
S ANﬁssR, 1959, 386 - 388) v | - | T
used as gamma detectors are considered;é P
ag of such pickups areﬁ,nq_tedb._'l'here o

7 WéXTo' The prospects of CdSVcrystals
Tne low sensitivity and the considepable.l
‘‘are 6 references. SR (

. .?. ‘Li._'

i';'i_ rtAbstracter'S note; Complete trgnsléﬁienl.;:
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New Longltudlnal Magnetostrlction Lffect’and Its Lpplice'r
atlon to the Determlnatlon of:the. Ratlo Between the Con=

’ centratlons of Heavy and nght Holes . L
F1z1ka tverdogo tela, 1959, Vol 1. Nr 9, PP 1372 - 1%7 russn)'

hen 1nvest1gating the diffu5101 of the nonequllibrlum carrier ;'
_in the magnetic: field; the appearance of electrical ‘fields is

usually studied (e.g» the photomagnetic. ‘Kikoin-Noskov: effect)s’

‘The: present paper ffers the results’ obtalned from an. investig- :

-~ ation of the: concentratlon dlstrlbutlon of the mlnorlty carrier‘

in the magnetlc field, and -in: partlcular,.the results of an i .
investigation. of the longltudinal magnetostrlctlon effect . in
the 1ong1tudinal ‘magnetic field, A plane=paralle1 qemicon-

Eductor plate was. ‘arranged’ perpendlcularly to.a. homogenous

magnetic. field: On: the plate, a point . light- probe exactly

:faced & pclnt collector= The 1ndected nonequlllbrlum carrlers o,

card 13

ﬁ[?ulffused through ‘the’ plate and the" collector determined the -
iconcentratxon of the m1nor1ty c‘arrlern The concentratzon’>

Ivanov. Yu.. L,; gpinberg, Al Bss uov1kov, oR.,**v'

: R;vkina'S‘»M,;. R
. Pote ina;: Da :
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the Concentr

recorded thereby 1ncreaaed wlth H. Figure 1 sho

representatlon ‘of “the measur1ng arrangement, a.
whlch is given. Theoretically,,one obtains. for
injeoted. carr1er on -

' of the /
’ iAﬁé-? o
(HlIZ) ZXnH

. productlon rate,

diffusion coefficient.

KD % IZY‘; ’
1 the. dlffus1on 1ength,

descr
the C

the. z-aXxis

'vhere i ﬁ is the electro

D the ele

Flgure 2 shows - the result obt

‘an attempt of: experlmentally verlfylng ‘this formula’

. electron inj

electrons/w

dlffuslon in n-%

;?6ord'2/5,, §

ection: into hole-type
ment is obtained with a m1croscoplc drlft mob1

= 3650 cm /v,sec.

between ‘theory and. experiment is observed, .
can be explalned when taking into account the ex1ste

The. bes
1ity o

germanium°

ermanium? . cons1derab1e dlverg

whichy ho

8/31~:

at1one of

1pt10n of -

oncentratunr"

n—hole pair )

ctron i

ained by
for- e
t agreea_‘v°
f the . B

When investigating the hoWe‘

ence””'

wever, .
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A New Longltudlnal Magnetostrlction Effect and Its E SOV/181»1=9=8/21 ;;*7;“E
Application to the: Determ1nation of the Ratio Bet'een the Concen»ratlons g

- of Heavy and’ Light Holes E

‘heavy snd 1ight holean The theoret1ca1 curve drawn for u31sf'1'
case. nioely deacribes the experimental reeultsa The con- i i
centration ratio between heavy and light. holes is deduced -
" from measuring: Tesults as being 573 this value appxoarhps'°
the result (50. 0): obtained by an other way (Ref 1) There
" are 2 flgures and 2 references. o - ':’L“
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- TITLE:*E"' 7 .Investigatlon of the. Adp991on Levels in Polycrysta‘llne;‘r;

'Sb253thd in Slngle SeNCrys*als by the Method ol -the Tnermo

stimuleted Current

' PE3IODfCAL= ‘Fizike tverdogo tela, 1959, Vol 1, Nr9; PP 1379 -.1580 (Ubsa\ﬁfj B

QABSTRACT: , In contlnuatlon of a prev1ous paper (Ref 1)- the’ present ‘ i
SR -~ article offers .some experimental results. Figure 1 snows the f_;]l.g

temperature dependence of the thormostlmulated current, in: i
'ij S figure 2 showa the same in gelenium. Both sﬂmnles hav

39 .....
- p=type conduct1v1ty The heatlng rate was- 0.5 deg/sec for the]zj

former and 0. 2" deg/sec for -the lattero The thermcﬂf*mulated
'current in the former exh1b1+s two maxlma ‘at. T1,=-150 K and -

T, = 180°K, - and. thxee in eelenium (115 x, 165° Ky ‘and 180 x)

An evaluation of the adhesion’ level positlon ylelds for f;ga N
2 5,1\E =00 35, andAEﬁ'e.O 39 evs whenasr_anung ‘the effectp//' -

: ive mass.. of the holes to be. equal to the mass of free fﬂﬁf7
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-3 and for Se‘”1020 “fiﬁfgﬁ

d e

) Sb S
273
electrons and the mobility to be u = 20 cm /v sec. If temper-_l~ SR
ature is decreased from +20 to- -150 C, ‘the photoelectric : ST
sensibility drops to .about one. hundredth, In this case,lthe ‘
'lifetlme changes only: slightly and’ amounts to’§’40/veec= Wltn e
u 1ndependent ‘of temperature and ‘equal to 1 cm /v sec, one, ,
obtains for selenium, according to the three max1ma /\E “0 109%,-”*
AE,=0. 14 ev, andéxEj——O <17 ev. An evaluation of ‘the carrler -
concentration y1e1ds for Sbasj“'w16
. The authors thank B. T Kolomlyets for supplylng SbZS3

‘P. T. Kozyrev: for eelen:um crystals samples. There are;] S
2 figures and 2 Sov1et references,v ‘ : o

. ASSOCIATION: Lenlngradskiy fiziko-tekhnlcheskiy 1nst1tut AN ‘SSSR. (Lenlngrad '

S e Instltute of Phy81cs .and Technology of. ‘the AS USSR) :e_u)},:_ -
© SUBMITTED: Aprll 24, 1959 ' R 5
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V1tovskiy, N. A,, Mashovets, T V,,

Determlnatlon of ‘the Number of Acceptor Levels of Defec.a.f
Occurrlng in: GermanlumlUnder the Actlon of Gamma Irradlatron

- Fizike tverdogo tela, 1959, Vol 1, Nr 9, pp. 1381,_ 138 (u n);”f

'v'The radlatlon-induced formation of - structural aefects stable Sti'
-at room temperature had already been investigated several

times, but not allthe problems related therew1th are as’ yet

- solved sat;sfactorlly :The” present paper ‘offers a contrlnut-f

ion by discussing “the possib111tles of a- complete analv31ukof

" the energy - 1evels of the defects and by pub115h1ng experlmentalff'

results. concernlng the" temperature dependence of 288 ‘Hall ' N
coefflclent ‘R of ‘n-tipe germanium. irradlated by Co. 1~_rays..n~~t
An analy81s “of ithese- resultq pcrmlts a prec1se determlnatlon

of the number of accept01 levels. belonglno ‘to one f—rad1at1ve i
defect. To 1nvest1gate the temperature dependence of ‘the .~ '

carrier concentratlon in the presence of:: multlple-charged

centers, the authors theoretically 1nvest15ated a“level scheme ﬂ'

of a defect (Fig 1), with n in the’ “conduction band considered
to be. composed of four parts (Flg 2a) In thls connectlon the
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Determlnation of the Number of Acceptor Levels of ’
Defects Occurrlng in Germanium Under the Actlon o

Qfollow1ng was assumed. every defect produced by radlatlon has

1: acceptor= and ¥ donor 1evels; “ordlnary" donors : (atoms of .

"the V group) and M° defects exlst in such &, way in germanium
w1th the. concentration Nd’ that N > Ml.on 1 n rises weakly

in. consequence of transltions of electrons from donor leve13'
to the conduction band,_ n,s full ion1zat10n of the donor'_;;i

'1evels, n, = N oml n3- stronger rlslng of n 1n consequence of -

*ransitions of electrone from hlgher defect levels to the con-{v:
: - =AEy. “JokT. i
duction band n} lN M e 17 ng full ion1zation of the

 upper. 1evels; ny= N % N(l 1) The temperature dependence of n

an thus be represented by the functlon ‘1g n’ f(T) (theoretlcq”
’ally in Fig 2a;- experlmentally ‘A table glves the Te- 3’
sults of several’ measuring ser1es. i i
Xeinduced defects 1 —*_ fm

7

‘f ¢gr632/3 o formatlon cross seetlon was found to be d-“ 4 0 10 cm ,1*
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Number of AcceptorT . Levels of Defects SOV/181 1

-9-11/31
the Action of Gamma Irradlatlon cm

_“Determinatlon of the
.lOccurring in Germanium: Under

Dlrectlves for further 1nvest1gations are brlefly shown,_v.},‘“
. Finally; thne authors ‘thank B. M.- Konovalenko and I.D. Yaroshets

kiy for exposure of the samples and Sh. M. M;rianashvilx for:.
‘his assistance: in® measurements. ‘There are 2 flgures, 1 table,k

and 3 references, 1 of wh1ch 1s Soviet,

hesk1y 1nst1tut AN SSSR (Len1ngrdu

- ASSOCIATION: Lenlngradskiy f121ko=tekhnic
. : ‘Instltute of Physics and Technology of the AS”D§§B),_

o DR . S S ,/ B

" SUBMITTED: March 24, 1959_
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Arkad'yeva, Ye; N., Ryvkin, S. M. e Y S

"Investigation ol Adhesion Levels in Sb2-;7by the Metbod of
" the Thermostimulated Current : :

Flzika tverdogo tela, 1959, Vol 1, Nr 9, pp 1460 ’_1465 (USSR);

If adhe51on levels are. occupled by carr1ers at low temper-
atures, this condltlon is; conserved for a 1ong tlme° with

;slow heating ‘the carrier concentratio rises in the allowed :
~zone, -in “the same way: as the curren (1f a field is- app11ed).’
This- boost current. ‘which is’ hlgher than dark current ig e

defined as- thermostlmulatedo An 1nvest1gation of- thermo-if

“stimulated. currents allows the’ estimation of . pos1t10n and
ﬁconcentratlon of ‘the -adhesion 1evels° This method is. speclally

applicable to. poorly conductlve “and’ photosen31t1ve ‘gemicon- s

_ductors. It had already been utilized for the 1nvestigat1on of .

cds, CdSe, HgJ,; and ZnS. (Refs 1211) 4 The present paper offers

,the results obtained for the single sz 5 crystals, Investig-'f

"atlons were conducted 1n the temperature range of from ='180 to':
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Investlgatlon of Ad

of the Tharmoatlmulated Current

the’ tennef:7ﬂ“ =
. solid curyve
The curves were recorded

1es 1 and 2: ‘as

s i and é,show aamp
ted: currento(

g *»+20 °c. Figure
f ‘the thermostimula

" ature dependence ‘0

and the dark ‘current (dashed curve

by means of a recordxng device of the type EPPV~51, which ex—'_'vzg

aried with1n wide limlts (nno ,»Ano 7run'

lated current sho¥sd; char%cterlstic '
mum at 115, 150, and 190 K. An estimat1on

d the’ concentration (l) of

s,made on- the assumption of. ‘the very slow ‘
aracter; 80 that ‘the Fermi

'thbits a- sens1t1v1ty v
a/mm) s .The. thermostlmu

‘_fluctuatlons “with maxim
" of the energetlc poait1on QAE )-an

- the adheslon levels i
_ heating’ ‘having a’ quasiequilibrlum ch
qu3911evels for: adhesion levels and zone are -the ‘sames ‘It ecan .
~be assumed furthermoreé. that this quasi level coincides ‘with the =
,adhesion 1eve1 in the case of temperature T corresponding to.
, Pl
“the thermostlmulated current maxlmum,ZSE = kTM 1n —x-,uﬂ’Q;
' Y : L
_E__. holds, where P is’ the effectlve 1eve1 den31tj
1n the valence

P 1s the hole concentration

- an in’
1n the valence band,

7e€ _Card 2{9
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nvestlgation of Adhe81on Levels in Sb28e5 by the Method SOV/181 1=9 23,;1

f the Thermostlmulated Current

" band at TM’ u the hole mobility at TM’ g the conductlv:n.ty att:‘.“}‘ '

 T Thus one obtalns for the 3 maxima of crystal Nr 2:0. .28, e

M°
0.32, and 0.36 ev. For M one obtalns accordlng to khart51yev3:
(Ref 13) . _

M.é “ﬁ!h‘ "~y .where 'S is;the‘heating.rgte?an‘

3' i) (O R

is the cérrler lifetlme° For T = 135 K 1 10 sec holds, for

150°K =210’ 7sec, and for 180 K "’10 -6 seca M- 1s then found to'-f o

ve 1078, 3.10%%, and 5.10' 8an~3. A few more details are ﬁnally"

discussed.’ The names “of A Kh,- Zeynally, ‘B, ‘1‘ Kolomlyets, and

M. Vo‘Kot (who supplied the single crystals) and N.'B. Strokan
(who made’:a calculatlon) are mentioned in footnotes° There are

2 flgures ;and 13 references; 1:0f-which is’ Sov1et,—

ﬁ/"c&" K (,/JLQA M /1 g 6/5-5& .‘_7 ‘ L}/

T 32 =éEM/ KTy
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TITLE:

' PERIODICAL:

© ABSTRACT -

yvkin, S. M., Konovalenko, B. M. a» A SOV/181-1-11-22/27

On the Dependence of Induced Conductlvity of Cadmium Lo

‘Sulfide on the Energy of the Excit1ng Electrons

~ Fizika tverdogo tela,‘1959, Vol 1, Nr 11. PP 1757-1761 (USSR)

According. to reference 1 it was jomtly estahlished ‘with _'

"~ Yu. S. Smetannikova that for 2 to 30 kev. electrons with '
: 1ncreasing electron ‘energies, ‘put with a total electron ;;

current intensity, vwhzch.remaine at the same level, ‘the .

induced conductivity of the CdS Teaches 8 saturation value,Af;.;[j.:7
“i.e. that this does ‘not increase ‘any ‘more gtarting from - R

a certain electron energy. ‘The initial point of the . -

wgaturation”: is not identical for. different ‘samples. .

Additional investigations (Ref 2) established. that with
small electron energies the decrease ‘of -the induced

. conductivity is related %o “the fact that the electrona do :e:[ii”4AA

not deeply penetrate into the crystals ‘and therefore the

recombination processes ‘occurring on’ the surface of the cryatala f

have &n increasingly important. 1nfluence. Other suthors (Ret 3)
carried out similar investigations ‘on nyoluminous®” mono=. .- -

,czystals w1th 30 to 60" kev-electrons. Their measuring reeulfa L
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contradict data in references 1 and 2, if these are_
“extrapolated to the range 30 to 60 kev. The:present study
proves that this concept is incorrect and that the
dependences found in referencee 1 and 2 are in quelltatzve ;
accordance with those derlved in reference 3, Certain o
quantuethm differences can unequivocally be explained by

the different methods of measuring. There ere 2. figuree :

and 4 references, 2 of whlch are Sov1et. ’

FlZlko-tekhnlcheekiy inetitut AN SSSR Leningrad (Phyelco- -
“technical Instltute of the AS USSR, Lenlngrad) .

June 19, 1959
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5 RS O SOV/109-4 8-27/35
(] o : ;
: ?JTL)‘:I/OéR& ' V:Ltovskiy, N.A., Maleyev, P.I. arid Ryvkin, %s. M

______——~—~——“ﬁ~ L
TITLE-* : Optlmum Operatlng Condltlons for the-Photo—diodes Useﬁj
B . With Small Slgnals

5 PDRIODICAL Radlotekhnlka i elektronlka, 1959, Vol 4 Nr 8
‘ : pp 1387 - 1592 (USSR)

E | d b
' ABSTRACT- The characteristicVof a photo—dlode can be expresse y
' (Ref 2): - -

kT

I T A T R L

R

where I is the éurrent floW1ng "through :ge g:zz:-éhd
' dlode,: R' - is the leakage resistance. of e;I' de. the
7 ¢.  1is the voltage across. the, n-p Junctlo:. I 18 mas
- dark" saturatlon current g 35 ;n iiezhzo:b:°1u§e,z
. Boltzmann constanu an 7

%em;zrzgsre. ‘Eq (5) -was employed to plot thg volzag: .

current characterlstlcs shown in. Flgure 1., urve In

' ratures
and Isz ‘show the "dark“,characterlstlcs ‘at. tempe

§ R L e e IR
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Optlmum Operatlng Condltlons for the. Ploto-dlodes sed.Wlth'Smalll;

- Signals

-of. +20 C and -78 °c, ,while Curves Ifl -and Ifz aref“}>3»;

the “1llum1nat10n" characterlstlcs at the same temperatures.‘
The curves are calculated for a photo- dlode whlch has a dqﬂ =
"dark" current of 8 pA and the resistance 107 &L

at room temperature. The quantlty R . is represented by jj

ctgs a , where: a is the slope of ‘the. "dark“ current- .
voltage characterlstlcs at @ =0 - ‘This angle azf.atf

the room temperature is equal to 90 °, Whlle at low

temperatures o« = af Jand tends to zero. If the ‘device f'
‘works 'as a photo-diode with a load characteristic
R = ctg B , the load line 1ntersects the characterlstlcs

IT and - If ‘in the ‘saturation reglon" consequently,_at
both’ the low and the room temperatures, the output 51gnal

taken from the device is the same. On the other hand,
the diode is operated as a photo- electric source, the o
intersection of the load line with the characterlstlc BRRORE

'f‘cﬁfdg/g ~occurs in the saturatlon reglon only at the low temperature;;
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Optlmum Operatlng Condltlons for the Photo dlodes Used w1th Smal;
Slgnals L

In this case, agaln, the outpup 51gnal is equal to that _
obtainable in the photo- -diode operation. From the. above, . i’

7 it follows that the photo-diode can be operated as.a S

. photo-electric source, prov1ded it is maintained at a low o
temperature. Under these. conditions, it should be ehpected
that the noise level would be:very low. . The abova com=. "
clusion was checked experlmentally° ‘The prlnc1pal :
experimental. characterlstlc was the relatlve sen51t1v1ty
P which was defined as the ratio of the output signal 7
ohtained from the deV1ce ‘as. a photo source and -as a- photo-
‘diode. This ratio can be defined by Eq (10). The experi-
mental dependence of P on tenperature is shown by the . .-
solid curve in Flgure 3. The dependence of ° P on tempera-:V3 i
ture for large signals is 1llustr1ted by the ‘obtained line :
in Figure 5. The noise in the device when employed as a,* ""‘
‘photo-diode: was 0. 5 mV, while when used as a’ photo- electrlc
‘source, the noise was 10 V. The 1nert1a effects in the:
diode are illustrated in Figure 5, where the first ' S
OSCJ.llogram refers to the photo dlode opnratlon, vhlle tne

. Ca'f.d3/‘f, A s R . L X
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next- four osc1llograms show the photo~electr1c response

at various temperatures;  -this effect is further. :
illustrated in Flgure i, whlch shows that prov1ded the
temperature is about -80 C the time constant of the o
device is the same for both the photo-diode and photo-
electric operation. : There are: 5 flgnres,ritable and

7 Soviet’ references. i

"",ASSOCIATIONf , F:Lz:l.ko-tekhnlcheskn.y 1nst1tut AN SSSR (Phy51co— o |

englneerlng Institute of the Ac. Sc USSR) . :
June &, 1958" ’ - R "‘”</
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PITLE:

- PERIODICAL:

© ABSTRACT:

. 'Non-equlllbrlum Conduut1v1ty in Recombinatlon Through "
~Traps (K voprosu. o relaksatsii neravnovesnoy provodlmostl
pri rekomblnat811 cherez lovushki)

-arbitrary injection levels. The f.rst part of +this’ paper‘.

“of which the authors determine tne tlme—dependence of - th

‘form ‘of & schematical drawing, after which ‘the 3 kinetic

_ Ryvkin, S. M Strokan, N. B, - SOV/20-124-5-20/62 - .

Cn the Problem of the Relaxatlon of

Doklady Akadem i nauk SSSRg 19599 Vol 124, NT 5,
PP 1034-1037 (USSR) ' :

The prpsent paper descr;bes the results of. an- experlmental
investigation of the theory for the case of few traps for

deals with the theoretical inves: 1gation, in:.the course:

non-equilibrium concentration of the carriers for | S
semiconductors with a type of simple traps M. The " scheme';'.{ 
of ‘transitions correspondlng to this case is’ descrlbed in

equ&tlons and the neutrality condition are written down° i
If the total change Am of the concentration of electronsuf
in the fraps is negllglblj small as agalnst A,n and A\p
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On the Problem of the Relaxation of = . - . 50V/20-124-5- 20/62 i
Hon-equlllbrlum Conduc+1v1ty in Recombwnatlon Through Trapsf*

_ other. In the here. investlguted cagse of .a small- number of

recombonatlon 1t beuomes ever more 51m11ar to the functlon :

- any salient: po1nf The second part of this papér-deals w1th%}~»*

with theoretical results. In the case of a suff1~1entiy v

(1n ‘the. present paper +he system of notatlon of . W
Shockley (Ref: 1) is. usea), it holds: qualitatively that
during the main. part of the monotonous relaxation process
algo.dn/dt and -dp/dt must be practically equal to:each

traps 1i fetlme ‘depends only on the. concentration of the

nononqulllorlum carrlers, and the value of- 11fet1me at

that instant is equal tc the steady lifetime at. the same’

steady conr*en..ratlonu A diagram shows the- relaxatlon
£ .

curve for the injection level 4lnsteady/(n +p, ) =

for the caga /Tw =5 (Shockley’s system of notatlon) '
A% the beg*nniu of relaxation the relaxaulon curve 13

similar to the func*lon e t/’ but w1th 1ncreas1ng

"/109 .Th1s transition: takes place gradually w1hhoat

experimental: checking. The exper1mentally found, curvag -
for the derrcase of photoconductivity: agree qualltat=ve11
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high ‘injection-level they have non-exponential character
and are between 2 exponential functions, which correspond
to the limiting values of lifetime., For the purpose of.
a qualitative checking of theoretical results :the gurves
of photoconductivity relaxation were photographed, and
dAn/dt and &n were determined at some points of the
. declining branches of the oscillograms. All experimental . .
" results agree well with theoretical relations. There are .
"4 figures and 6 references, 4 of which are Soviet. .

ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk SSSR.
. (Physico-Technical Institute of the Academy of Sciences,
. USSR) : - v RIS EI e A
PRESENTED: October 25, 1958, by A. F. TIoffe, Academician =

SUBMITTED: October 23, 1958 -
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Parltskly, L.-G., Ryvkln, s. M.

‘,,AUTHORS
’TITLE; " ‘The Influence of Adhesio
'conduct1v1ty in CdS_ Sin§}e Crystals
. - ——————yv
PERIODICAL . Fizika tverdogo tela, 1960,

The aim of the present paper was to 1nvest1gate

TEXT:
of photoconductivity in:

2o initial stages of the-increase.:
© during -some ten mlcroseconds. ‘As has been ‘demonstrated
. Lashkarev et al. in several papers,: the characterlstlc
: ‘conduct1v1ty in these crystals may be’ explalned by the"

. character of electron. -exci
“.quantum yield depends ‘on:th

"these characterlstlc features of: photo

" character of- recombination processes, .
“time. Here, the. quantum ‘yield is conms
f;explanatlon of the actual mechanlsm of .t

SR S ¥
ERCERITATITA 5 Prtai —~-—+~—,_.__.<,_,_

n’ Levels on the Relaxatlon of Photo—7i"-

Vol° 2, No. 5, ppa 547 557

tation- in the conductlon band. Here, . the'1‘“~
e excitation’ level, Other authors explalned
conduct1v1ty by ‘the complex ' .
‘which leads to’ a change in llfe-js
tant and ‘equal’ to° unlty. Hence, an‘},r
he photoeffect 1n cdS can be'

experlmentally the -
€4S single’ crystals"
by V. Ye.r.;

features of . photo— .
complex two-stage»ﬂ’ S
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" The Influence of Adhesion Levels on:the s/181/60/002/03/28/028
Relaxation of Photoconductivity: in €dS " BO06 3017"w f;,"‘ T
-Single Crystals _ Co e e I :

iobtained‘by;investigating;théfﬁtfﬁé"fqdantum yield of the photocurrent in . ..
- €dS as dependent on the excitation level. The initial stages of the '/ o
increase of the photocurrent were examined by means of an instrument = . ..
‘schematically represented 'in Fig. 1. “TPhe instrument and the measuring ‘. .
technique are described;'Fig;\a,shdis'the[shapénéf[thé“photocurrent“Curves[:t
~during the first 50 msec for various irradiation intensities. The higher s

“the intensity, the steeper the rise of the curves and the higher the .. .-

e ' yws 'a typical oscillogram for one of the samples. . .

“Fig. 4 shows the growth of a curve with,aapulseﬁduration of_10,pSed;ﬁItff;i:‘-
" indicates that the steep rise takes place during the first microseconds.. .

. Hence, rapid processes'prdceed_atvthe.first“stagesqu,férmation'of,thej‘uiu
photocurrent. The resﬁltsgqbtainédrinfthé'éxbériments}cbncerning'the,{f _
charactéristic,features»ofjphétocurrentfrelaxationfqanxbe,explained inao
the gimplest way by]assuming‘thefcapturéfbf‘carrierSfby‘d-typéjadhesion‘"

levels. Since the lifetime of -the conduction electrons with respect ‘to - -

. relative yield. Fig. 3 .shows a

"‘their adhesion levels is much shorter than with respect to their . '

" recombination, the adhesion levels are first filled up within e véryj ;)<(,1f.i:

 ’f¢Ca;d 2/4
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72?The Influence of Adhésion Levels on the s/181/60/002/03/2s/oza;efﬂ;i3»f

" short _time, ‘and only then the slow establlshment of recomblnation equit”}

* Relaxation of. Photoconductlvity in CdS S BOO6/BO17 i
1Single Crystals L

f’t/Gmln for different adhesion: level densities. The hlgher the level
‘density, the flatter the rise of. n. In ‘the following, the 1nf1uenﬂe

librium. starts. This is theoretically investigated in .the following.u
Fig. 5 shows the dependence of ‘the’ concentration of free: electrons on

exercised by constant exposure -on the first stages of the increase of
photoconduct1v1ty is: 1nvest1gated. The existence of rapid capturing
processes influences-the change of . photoconduct1v1ty in time amnd,

-especially, the phenomenologlcal ‘yield and the effective 1ifetime of -

non-equilibrium. carriers.: Also the character ‘of . the" dependence of : these jE

‘quantities on constant irradiation and its intensity is" con91derably
‘influenced by these proceseee° Hence, the characteristic features of-
' photoconductivity of CdS are rather to be connected with the complex = = .
~character of recomblnatlon processes than with. the excltation process,"

s ~In‘an appendlx, the 1nfluence exercised by conetant ‘exposure on the -

">>Card 3/4

relaxation .of monopolar photoconduct1v1ty in the presence of a) a-type S

- and b) p- type adhesion levels 18 1nvest1gated.kA. B. Berezin,'o. A.”'L{/(
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= The ‘Influence of Adhesion: Levels on the s/181/6o/002/o3/2a/028
'Relaxatlon of Photoconductiv1ty in cas B006/8017 .
;Slngle Crystals JERE T . L

‘Matveyev, Lu V. Maslova, and G° A. Fedorus .are mentioned. There are 12
figures and 17 references 8 Soviet, 6 US, and 2 German. : : 5

ASSOCIATION: Fiziko- tekhnlcheskly institut AN sssn Lenlngrad Instltute"’“”
of Physlcs and. Technology of the AS USSR, Lenlngrad o

"SUBMITTED: June 14, 1959
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s 181/60/5%&704/02/0)4

Germanium by Defects
S

PERIODICAL:

‘fiTEXT° The trapplng cross sect1on of S

‘bombardment was found to be. n=10' 5 cm? (Refs. 1-3). The trapping cross. SRl

.~ gection for gamma irr .

" that ‘this difference.
" gamma jrradiation has no

" ‘vpand. The dependence :of.
was detarm1ned on-11.specimens, wherefrom ghe

the holes was calculated (Table). A Co
‘.activity ‘of 400 gram-equivalent Ra was used ‘as ga

used the photomagnetic method,.’ the
,fexamination of the relaxation curves of photoconductlvi
flifetime.-The mean value of the trapping cross sectlon was

1Scmz,»Thisiis_close to the value obtained for the neutron 'ﬂgJ(u{f_

_ R , 3002/3063 :
KonOpleva, R. F., Eyvkin, S M., Yaroahetskix. I.
“___/" X

The Problem of the Trapping Cross Seotion of Holea An.
Formed by Gamma Irradlationggjq

566 568

F121ka tverdogo tela, 1960, Vol. 2, No. Ay pp.

holes by defects formed by neutron

adiation was 4 10'1 cm2. The " present ‘paper.. ‘shows -
'is due. to a false agsumption: A defect formed by -
t two but four acceptor. levels ‘in the forbiddan
the lifetime on the jrradiation with gamma . ‘
trapping cross. . - oo
preparation with an
mma ‘source. The’ authors
method of photodiffusion; and - the ﬂ'
ty to measure the
found to bo
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The Problem of the Trapping Cross Section s/1s1/6o/ooz/o4/02/034
of ‘Holes in Germanium by Defects Formed : BOOZ/BOG}
by Gamma Irrad1at10n c . i

. bombardment (3. 10 15cm ~in Ref..1) There:are'1:téblé.and'7 reférehdes:
4 SOV1et 1 American, and 2 British. ' D L

kASSOCIATION: Lenlngradskiy fiziko-tekhnicheskiy 1natitut AN SSSR Tas i
S (Leningrad Physicotechmcal Instltute of ‘the AS USSR) \X

SUBMITTED: October :14, 1959
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" AUTHORS: ', kin M., Grinbarg, A, Aoy Ivanov. Yu. L;., R
Novaov, S. R., Fo§ek51na, N. D. : _ _‘ S -\
- TITLE: s Investigation of the Diffusion of Minority Carriers in a

duced into a magnetic.field: by v"point” injection was ‘theoretically and
,experimentally 8tudied. A light spot was focused onto a germanium sheet

- an HB -9 (LV-9) tube voltmeter. The setup is schematically represented in
“ed on p -type and n-type germanium/ SBuch meaaurements may be used to de- . -
j_f of carriers and the oconcentration ratio between carriers ‘of equal sign;::f}"
" but different effective mass. The. ‘concentration ratio between light . ..
;_and heavy holes in garmanium was about 2 per cent Mention 1s made of 1;x{ ;

. "vCard 1 /2
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' BOOZ 063

s/18 /60%/04/05/034

Magnetic Field 14

PER‘IODICALV. Fizika tverdogJ tela, 1960, Vol. 2, No. 4, pp. 575 590

TEXT:  The dlstribution of ‘the. concentration of m1nority carriers intro-‘f

cut out of a single orystal. The occurring emf .was measured by means of
Fig, 1. Thus, the longitudinal magnetostriction effect (Fig. 5) was- measur-v*

termine ‘such semiconductor parameters. as the microscopic drift mobility -
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'Investlgation of -the Diffusion of Minority s/1a 60/002/04/05/054
‘_Carrlers in a Magnetic Field 1'?5,'.',:,:f” 'B002/B :

065

iI. K. Kikoin, Noskov, and Pikus._Thero are 7 figures and18 references'°

T Soviet 1 American, 9 Britiah, and 1 Frenoh.

ASSOCIATION:' Leningradskiy fiziko-tekhnicheskiy institut AN SSSR o
. (Lening;ad Phyaicotechnical Institute of the AS USSR)

| SUBMITTED:  July 24, 1959
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- BO06/BOS6 .

- AUTHORS: . Arkad'yeva,-

TITLE;; - Investigatio

Ye;5§;,LPAritskiy;~L;ﬁo;,;n”vkih;~s}ﬁu,f

n of the’ K‘i"r‘ié‘tiéé,of Infrared Impurity Photo- =

: conductibn\i

v (A

PERIODICAL: Fizika tverd

TEXT: The fact is alread
in CdS single crystals at
“wavelengths up to-6 p. Th
conductioh in crystals:in

ed. In -this connection it

is caused by the fact tha

adhesion levels into:.the
assumed to be filled up w

~previous illumination. Investigations of kinetics make it possible to =
ks interaction b2tween light "and adhesion.levelsk;;» ‘ 
and %0 estimate the main parameters:of ‘the adhesion levels. The results .

_acquire knowledge of the.

i ;obtained.by]experimentélfinvestigation}Qffthe‘induced_impurity =::'.ﬁ ;*{»y

card 1/3

n CdS Induced by Previous Illumination .-
Tlivged Py lEeviems ML

ogo tela, 1960, Vol. 2, Fo. 6, pp;11{60L11ss:f‘ffﬂ**

y.knoqn-that'photocdhdudtivity may be produced

:loi‘témperaturesw(779K)3by3inffared;1ight ¢f_ﬁ:1‘uff :
e'authors;investigatedvthe;kinéti¢s °f thisii J;._p;

to which impurities were not purposely introduc-

"is assumed ‘that the photoconductivity of CdS et
t the light transfers electrons from x-type ..

conductionfbgnd;fthe adheéion levels are
ithfelectronsgiwhich_is_aiconsequence of

S Bled% el
'5/181/60/002/06/22/050
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;rInvestigation
Impurity Photoconduction in: CdS Induced by

‘VZPrev1ous Illumlnatlon

B006/B0O5S6

' photoconduction 1n CdS ere discussed in part 1.

o carrled out at: 77 K on' CdS slngle crystals onto 'w
. were sputtered in vacuo. Above all,
L conductivity and the
gated. Fig. 1. shows
under -various condltlone'

r‘previous jrradiation by green “light," by leav
for a longer period of time: (Curve 2 .- photoconductivity is found

beginnlng at 3. 5/;), and under simultaneous ‘constant: irradiation with

 white light (curve 3 - which. pro

‘latter case, distinct photocurren
could "be observed. Further, ‘the time dependence of 1nfrared photo—

'conduct1v1ty after. prev1ous illumlnatlon with: green light of var1ous
‘flntens1t1es was 1nvest1gated Between the previous 111um1nat1on “and the
.~ beginning of 1nfrared 1rrad1at10n the sample was left in ‘the -dark for‘f
.. 40-60 minutes. The results are shown in: Fig. 2. . The: photocurrent re-
- ,laxatlon at the beglnnlng of infrared: 1rradiat10n was found  to depend
~.upon. ‘previous 111um1nat10n (Curve a - high intenslty, curve b - low

hich ‘indium contacts«,

the ‘spectral photocurrent distribution,: recorded. :
without previous ‘i1lumination’ (Curve 1) with =

t extinction with a ‘maximum at 0.9

:Card 2/5

of the Kinetics of Infrared e s/1e//6o/002/06/22/050'fvdi*‘
A .

All 1nvestigations weref-ff

the spectral distribution. of photoQ{;fff} 
‘time-dependence. ‘of the photocurrent were investi- -

ing the sample in the" dark lrr,ﬂ

duces exactly the same. ‘effect). In the -~




sy

‘;‘~Investigat10n of the Klnetlcs of Infrared Impu-' S/18 60/002/06/22/050 5
.- rity Photoconduction in CdS Induced by ' B006/ 056 :
"’Previous Illumlnatlon , o R

71ntenslty) In part 2 of this paper, these experlmental results ‘are
"qred photoconductivity kinetics. is calculated “for ‘the case of '‘a s0- called

brdelectronic transitions upon: which the . analysis is based. In. part 3, the ﬁ
- results obtained by experimental investigation of the kinetics of: infra-_uf'
- red photoconductivity in a quadi-steady excited state are given and the

~‘growth and drop times as well as of the: steady photOfurrent are shown in

- Pigs. 4 and 5. Several particular features of ‘infrared: pho.ocurrent ci
e relaxation in the unsteady state are- dlscussed in part 5. Further’ 1nvest15"

o gations in this field are to follow. The ‘crystals investigated were

"APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R001446520001-8
APPROVED FOR RELEASE: Thursday, September 26,2002  CIA-RDP86-00513R001446520001-8

81634 .

analyzed on ‘the basis of ‘a model with one adhesion . level, and the' 1nfra-'“

"quasi-steady" excited state of the crystal Fig.,} shows the' ‘scheme of -

parameters of the adhesion:level are determlned ~The dependence of the .

produced by 0. A. Matveyev and L. V. Maslova. There are 6 flgures and
11 references: 4 Soviet,- 4 Amerlcan,,and 3 German. : 2

"ASSOCIATION ‘Fiziko- tekhnicheskly 1nstitut AN SSSR, Leningrad (Phy31co- g

technical Institute of the AS USSR, Lenlngrad)

- 'SUBMITTED' October 26 1959
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',AUTHORS' Grinberg, Ae A., Paritskiy, L., G., Ryvkin, S. Hn"
TITL's : : The Influence of - Adheslon Levels in Semiconductors on the '

influence exerted by adhesmn levels 1ntroduced into a c..rystal upon ‘the :"_
- carrier reccmbinaticn in’ the. steady state (thus, _upon Tp” T and Ad)

“ faking place above other traps located in :the. forbldden band.: The atudy

" dustion, the authors discuss a number of- relevan‘l: nublications.,In the

",":' in- the ateady stata is qua11tat1ve1y exam1ned ‘oy means of an example

FPERIODICAL' V Fizika tverdogo" ‘cela, 1960, Vol 2 No., 79 pp., 1545 1561

dependence of Ty and Tp on tamperatura and - light 1ntenaity°v In: the introm,'iﬁi"’"

Card 1/4
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s/181 20/002/007/026/042];; -

Steady Photoconductlnty \and ‘the Lifetime ‘of the Mmorlty
- Carriers N s .

TnXT, The present bulky article deals w1th a comprehensive study of the

is extended to cover the. influence of filling of adhesion levels on'the :

first section of the papar, the ‘influence of adhes:.on levels on. g, and
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: L : , 825h6
: “-,The Influence of ‘Adhesion Levels in Semi- s/181 60/002/007/026/042 S
" oonductors on the Steady Photoconduotivity and - BOO6 BO60 ",~ S

" the. Lifatlme of. the Minorlty Carr1ers

of a high ingectlon 1evela This is done ‘on. the’ model of a semiconductor
. in whose forbidden band there exist two types-of local levels with sharply B
" differing properties (F1ga 1): the S levels are assumed 1o be traps for theii‘_[r:
,‘1minority electrons from the conduction ‘band -and the holes from the valency -
" band; 1.8.4 they are recomblnation centers for: the lightaproduced minority
‘¢narges. The M levels are due to e)ectron exchange, connected ‘with the =
.+~ ¢ondustion band (the eleckron exchange with the valency band is forbidden)g*
~and therefore they are adhesicn levels for the electronso:It is shown that
."‘the electron and hole ‘concentrations. in ‘the .S centers are closely related - .
“4¢ the electron and hole concentrations in the bands. E. Bop if the elecafu-
" ron concentration in the- conduction band is changed anyhow, the electron
llfetime T, 1/7 Pg in this band g i) decreased9 ‘and. the hole lifetlme
T = 1/7p é in the valenvy band grows, This is tha sense in’ which the erﬂ

P ~ SRl
introduction of adh931on levels -actss . (y and yp are the trappzng factors; j,<'

- né and: Py the eleﬂtron and hole concentra*ions in the S centers, ns + Py

s gy the. voncpntraticn of the recombxnatlon centers) In the followlng %

Card 2/4
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levels L for the holes from the valen6yibandj(Fig.,7);ﬂSéction;4'agéinvf:
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Ths Influence of Adhesion Levels in = . 8/181 60/_02/007/026/042fff‘ ¥
Semiconductors on the Steady Photoconductivity . BO06/BO60 - - R

and the Lifotime of the Minority Carriers .

" gsctions of the paper the authors first examine in'a_géheral'way:thé g

influence exerted by adhesion levels in the case of & high injection

level at a low concentration of the recombination centers, and .then the ‘

game is done for a semiconductor with two types of injection levels.

tion centers S and the adhebiqn?lévela'M for;the,elédtions,.adhesionj"~ 5

'AInﬂthis'samiconductor"fhevforbiddén'band'containsé’bééidas fhevfécombinag;f,ﬂ§77'

treats, for a Semiconductgr‘with>one}adhesion’levélliﬁ;thejfo:bidden;'L,f
bend, the cass of a high injection level, but at a high concentration of -

“the recombination centers S, Finally, section 5 deals with the case of & " .

low injection level at an arbitrary CQqcentrgtionfof‘thefréeombinafibﬁf}-.u“;:

centers. Hers, the Fermi quasi-levels of slectrons and holes practically . = -

"coincide, and the traps may be clagsified into adhesion levels and recom= = -
. bination centers only on the basis of the various trapping cross sections.
(5,9) and (5.10) are first generally derived for 5 and 1,3 for M =0 =

they go over to {5.11). The latter formulas are thegvfurther‘treatéd1for;'75?1
the special cases of an n-type and a p-type semiconductor. ' I

- card 3/4
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-2The Influence. of Adhesion Levels in - e s/1e1/6o/002/oo7/026/o42

 Semiconductors on the Steady Photoconduotiwity L BOO6 3060 :
“and - the Lifetime of the Mlnorltj Carrlers r :

S Go Kalaghnikov is mentioned Therexare IO figures and 19 references'
5 Soviet 9 US9 and 3 German, :

- rj”'ASSOCIATION: 1Fiziko tekhnicheskiy 1netituf AN SSSR Leningrad
o 7 . (Institute of Physics and Technology of ‘the AS Ussn,
Leningrad) , :

- SUBMITTED: ovembnr 21, 1959
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24,2600 st T e
. AUTHORS: - Arkad'yeva, Ye. N, Ryvkin, S. M.

~= \ W

- TITLE: - . ‘Induced Infrared Photosensitivity of Some SemiconductdrsaJ

 PERTODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 8, pp. 1889 - 1890
AR e R L L e T L e
~TEXT: " In Cdsqgingle_crygtals activated with silver, Lambg~and‘Klick~-- e
~(Refs 1) observed infrared photosensitivity induced at 77 K in the range . :
2 =-.6 M. This phenomenon was studied by the authors of the present paper ..

~in Ref. 2. Thisﬂkind@bfjinfrared'photosehéitivity,also~dccurs in other

- semiconductors¥such as.CdSe, CdTe}.ShZSeB,:Fig.j1jshows-the typical
"'_"s'péctn;'é'l‘ql'i’s:tril;iﬁ;izori"‘c\i'rvészV‘c>b1:aijn‘ed'for»’(:heslie'zs1'115'ss’_cavn’cés!at78501(_° These
" gubstances show no infrared photosensitivity without previous illumina-.

‘tion with visible light. All threée substances are photosensitive in the.

" range 2 - 4[L,u”aft”e1‘ preceding .i1lumination with light whose frequency is
_in the range of natural absorpfion. Fig. 2 illustrates the time depend- -
_.ence of induced photoconduction. As in the case of CdS, the. infrared: :
- photoconduction rises steeply when light is switched on, and then drops = -
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ERE S s/1e}/60/002/00c3/c39/045
T B006/B063
247700
~ AUTHORS:: ‘Berkovskly, F M., Ryvkln, S M.,, Strokan, N B.n:;

TITLEQ:' . The Current-voltage Characterlstlcs .of the Blocking Layer of
: : a Germanium p-n Junction in"the Permeable Dlrectlon N

= . T - TAY qj\ ff e
‘1'PERIODICAL.; FlZlka tverdogo tela, 1960, Vol 2 No. 8, pp. 1956 - 1961 L

B TEXT- The purpose of the present paper was to: ver1fy Shockley's relatlcn
for the current-voltage characteristic ‘of a planar p-n Junctlon-r i
= pI, [exp(qﬁfkT) -1}, where[5 =1+ p(0) /(p(0)+n )i Q denotes the voltage

'i#_applled to this Junctlong Ié‘- saturation current q -,electron charge,lQ
Ep(O) - hole concentration in: ‘the base on the p-n Junctlon, and n ;{;Q;f

»’,equlllbrlum concentration of electrons 1n the base° The correctlon factor
B considers the voltage drop occurring in the semlconductor° The authors t;;'
- first discuss the theory ‘and | the method of measurement, and describe thefE},
“1“apparatus ‘that is- schematlcally represented in Flg. 2..The square—pulse
‘A*generatorﬂused was’" de31gned by Englneer G. V. Khozov, The currentwvoltage G
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The Cﬁrrent—voltage Characteristlcs of the ‘i 5/18//60/002/008/039/045
_ Blocking Layer of a Germanium p-n: Junction in BOO6/B063
{the Permeable D1rect1on R

~"characterist1cs of ‘the p-n Junctlons were” taken in forward dlrection and ,
' ~at current densities: of up to 800 = 1000 a/cm . For this: :purpose; the‘,fgaf
. :authors ‘used the method of d1v1d1ng the: voltages ‘into those in the: semi-
: _conductor and the volume charge ‘region accordlng ‘to. thelr relaxation-’”
" rates. A correction for the Dember. emf is’ carrled out” (it" ‘takes into i
account the different’ mob111t1es of electrons and holes) The voltage~“17“"'
B current characterlstlcs measured on’ dlodes and ‘intrinsic p-n junctlons :
' are shown in’ dlagrams° Furthermore, the authors exam1ned molten germanlum

diodes with a hlghure51st1v1ty startlng mater1al (n “J4 6. 10130m 5)

BN for which f =2 at a voltage of 100»- 150 mv ‘on. “the p-n Junct10n.1 R o :
-~ Theoretical studies: have shown that the. functions 1n.I = £($) 'should be
“straight lines; and that the. cotange nt- of. their: ‘angle of slope should be
. ‘equal 1o kT/q, thus a voltage. of '25.6 mv. is: obtalned for t'= 20 C. The . ¥
“theory ig . well conflrmed by experlments. 26 5 +0.5 mv. was obtalned.,~rv*

:1Flg. 4 ahows the characterlstlcs obta1ned for % sample of n = 4 1015
at. dlfferent temperatures between =11 and +70 C The numerlcal values [

'f70§¥d.2/3 -
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'S:‘I‘he Current-voltage Characteristics of the s/1a1/60/ooz/ooa/039/o45
. Blocking Layer of a Germanium p-n- Junction 1n B006/B063

*‘,the Permeable Dlrectlon EE : s

pertalnxng to thise dlagram are complled in-a table.. Shockley's formula 1s
coowell satlsfled in thls temperature range at: current dens:.ties of

i 0e1 .= 100 a/cm o From ~ 100 a/cm ; onward, the voltage on-the: p-n : ,

: J\mctlons is saturated. Its maximum® value‘1s 60 /= -T0 mv lower than the o

~contact potential difference, The authors" thank V. I. Stafeyev for his © =/

i dlacu891ons“ Yu. A Kontsevyy is' also mentioned.: There are 5 figures,‘i L))<:
. table, and. 13 refnrem‘es.~6 Soviet and 5 USe _’ e S

:ASSOCIATION. Flziko-tekhnicheskly institut AN SSSR Leningrad Lnatltute of
' Physics- and Technology of the AS USSR, Leningrad) PR

SU".BMITTED; Fobruary 1, 1960
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. AUTHORS-' ‘Byvkin, S: M., Yaroshetskly, I D,.

TITLE:-- . The Influence of. Adhe51on Levels .on the Relaxatlon of Non- L
o » equlllbrlum Conduct1v1ty in: Germanlum Irradlated Wlth Gamma,

"Rays . Lo ; w'QX»
-PERIODICAL. FlZlka tverdogo tela, 1960, Vol 2, No.‘8, pp. 1966 —-1977

'_TEXT: In. order to study the mechanism of recombinatlon processes ‘of -
"-,defects9 the authors made a ‘number of: experlments Ihlch are descrlbed ,»;;
here-and whose results" are: dlscussed in detail. The maln purpose of - +he ;t*/:~
, experiments was to ‘determine the effect of z- 1nduced ‘defects on the - "~ :
temperature. dependence of the relaxation time of- the’ conductlvity of iuin
n-type germanlum Flrst the method and the experlmental arrangement are

'7Qidlscussed,, -type Ge 81ng1e crystals of 5 5.. 15" mm3, etched 'lth
L GP-4 - (SR 4) to reduce ‘the’ rate of surface recomblnatlon, served a5~

‘1’sampleu. They were exposed to. T-rays of" 120 r/sec (Co 7) at 20%C. The
.;concentration of the resultlng structural defects was determlned from

T
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The Influence.of Adheeion Levels ‘on the'p R S/18//60/002/008/041/045
" Relaxation of Non- equilibrium Conductiv1ty in . BOO6 B063

Germanium Irradlated Wlth Gamma Rays

d’,:formula N = oN @, where @ ist the ]Gflux per cm2 of the sample surface,;é:fﬂ
‘N, the concentratlon of the germanlum atoms, ‘and d :

Ge o
g defect formation which was assumed to be. = 4 3 10 27 accordlng to.;g
~Refs 6. The experlmental arrangement is’ schematlcally shown in Fige 1o

The sample-is placed in a. cryostat: between ‘the poles of an electromagnet 5{)(\"
1uh1ch can generate a field of up to.:4, 000 . oerstedsu This - cryostat permitsjj». o
a change ‘in témperature from room - temperature ‘to that of: 1iqu1d ‘nitrogen.

" Pig. 2 shows the temperature dependence of the relaxation time; Tl of

non-equlllbrium conduct1v1ty as the functlon lnT' = f(1/T) The 911
_37

fferent N‘-values betveen zero and 1 0 10

the crose section of .

.curves refer to 811 di
"~W1th increasing 1rrad13t10n, a’ dropplng slope of the curves hav1ng a
. minimum could be obaerved After p3391ng through thls minimum, they-

. ~steep1y Tose again.: Thus, the ‘relaxation. ‘time first: decreased with
. dropping. temperature and’ again: ‘increased’ with- further dropping tempera-iﬁ
,'1ture.,F1g. 3 agaln shows - lnt"# (1/T) for the same sample, however,:for R

:?Cérdi?/4t
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dheaion Levnls on the | o . g/181 60/002/008/041/045
equilibrium COnductivlty 4in 005 3053 oo -

d Wlth Gamma Raya:,__; j~m

F:The Influenoe of A
'»Relaxation of -Non-!
vGermanium Irradlate
5 -3 in 8 wide temperature range. The curve starts in the ;7?

and quickly, and after having passed through a
Next, the results*are»discussed in detail and
The curves’ 1int = f(1/T)_may be well repreaented in
parts (I - droPs II -~ Tise, 111 - almos®. gaturation)

ion AE of the reoombinatlon levels of these :;t -

S -1nduced defects,;n the forbidden band are determlned (Fig. 4) from ther
”Mslope of the curveS'(part I, Flg 2). The authors found that DBg = 0. 2 ev(g

of the S- level from “the conduction band) The hole trapping - N
tion on the S-level at room temperature was determined to- be 1_»‘,

cond level

'ij -1, 5 .10
,l§m1n1mum, rises linearly

:peak it slowly " drops -
compared with theory-.

’~three charaoteristlc
l(of Fig. 5). The posit

Aﬂ?(dlstance
itecross sec
03,5010 15cm . The positlon of the se
dlstance from the valency band AEM’

- ‘yalues found for" the second s
.»jflrst sample; the second samp
finumerlcal values are. comp1led 1

(M) is determ1ned by its -
d that AE ‘= 0. 24 ev. The

it was’ foun
te but llttle from those" ~of the i

le: had a somewha
na tabl° (p. 1976)

4 lower re51st1v1ty. ‘The .-
The S-levels are__§ ‘
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TITLE: : Low—inertla Germanium'PhotOdiodesT;

bPERIODICAL Flzlka tverdogo tela, 1960, Vol.:z; No. 9, pp. 2199,_ 2201 '-fé

TEXT: Germanium photodlodes were developed in 1954 at the authors'f 5
-institute- they are now. belng produced in. industry, and have a tlme con- P

_gtant of about 10" -5 sec. Now, the low—lnertla photod10des§ll-ﬂ1 (FD-M1)
andAﬁﬂ M2 (FD—MZ) were developed, which have a time constant of - only

(1 3) 10 gec. Inertlu was measured by means of an apparatus schemati-

" cally shown in Fig. 1. A Kerr. "cell fed by a I'CC-6 (GSS- -6) alternating- .

current generator modulated llght ainusoidally with.a f:?quency, f, of ;
,1Mc/sec. The light, which was amplifled by ‘an éBY (FEUQ photomultlplier,,'
was . recorded " by an.CW-1 (SI 1) oscllloscope. OW1ng to the phase shift ¢,

jCard,1/2» i
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 Low-inertia Germanium Photodiodes s/181 60/0(%‘2?309/024/036_ Ty
. S T T PO - BOO4/BOS6 <o

" the oscilloscope shpwéd an;gilipée.ﬁﬁy‘méans-of an?RC'phaseﬂtiénéfofder,'
the ellipse was changed into a straight line. From the equation™ : . =

' tan ¢ = 22£0 the timeﬂcQﬁstahth'ias:cﬁlculétéd,]Fig.*2aﬁshbis_theffuﬁci ‘

tion” 6 = f(Ry) (R = load resistance). In Fig. 2b the new diodes are com-.

' pared with an §A-1 (FD-1) diode of the old type. The oscillogram shows =
“‘that the new diodes precisely reproduce ‘a JL -shaped light pulse. The .
‘authors- thank I. A. Lebedeva, P. 1. .Gorshkov, collaborators of the |
laboratory; and F. M. Berkovskiy, studeqt,at;LGUS(Leningradfstate”?"'—;—’1‘*
University) for their assistance. There are 3 figures and 4 references: .

3 soviet. . - ¢ - e T e T e T

ASSOCIATION: Lenixigra.dski& fiz:i'l.cqfteichnicheskiy' institut AN SSSR -
- - (Leningrad Institute .of Physics and Technology. of the -
CASUSSR) . - oot o

. SUBMITTED:  November 6, 1959
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76’300 (1138, //‘/3) | . s/1a1/so/ooz/o1o/o1o/051
«-3”/‘7'7 00 (/0‘/8 on/z ) T . Bo19/5070 o e

ﬂ AUTHOR; : Ryvk“n9 S. M.

TITLE-; . The: Real Lifetime aud ‘the Possible Mechnnism of ‘the Inelaem :
tic Scattering of Carriers in: Semiconductors : R

PERIODICAL?» F121ka tverdogo te'la, 1960, Vol. 2 No. 10, pp. 2411 2420

. TEXTs = The lifetime of nonequllibrlum carriers for the statlonary state
is known to be given: by T An /U (159 wEere.An . is the steady con-

s r’entration of the nonequlllbrlum electrons and U. the 1ntens:Lty of the non- ;5
~_equ111br1um process of’ generation of . these’ electrons. Tan is. commonly »'_rq</ -

_ supposed to have the s:Lgnificance of 11fetime of the electron in: ‘the con-
. duction band; it:is shown here that thie is. really so only in” some :
~‘special cases. From a study of the dynamlcs of this process, it is. ‘shown'
~that the time between: two collisions with. holes‘\ each collision. leadlng
‘t0. the capture of an electron) has the sense of 'a real mean lifetlme of

electrons in the conductlon band Treal 1/3'nkpk (2)9 where' Pk ;.s the .;‘ Bl .

card 1/3
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“The Real Lifetlme and the P0531ble Mechanism : s/181/6o/002/o1o/o1o/051
of ‘the Inelastic Scattering of Carriers in . BO19/BO70
—1Semlconductors :

concentration of holes of k th kind9 and ( k. is the trapplng coeffic1ent. e

”tTAﬁ and L a1 20 differ by some orders of. magnitudeo A detailed study 1s
- made for comparing these quantities in three 'special cases. Flrst of all
it is shown. that for the impurlty photoconduotlvn.ty ’L‘An 4’[‘ 19' but the

i'dlfference is not large° The 1ntrin31c nhotoconduct1v1tx?by recomblnatlon ”F; S
. with traps ‘is then investigated. It is found that for high injection level =
~ when’ [u1§xn and P, (n - eqalllbrlum concentratlon of electrons, poff,- S

‘ equllibrlum concentratlon of holes) and U con51derably exceeds the number,f
“of electrons the*mally scattered into the conductlon band, T

K real - LAn o
‘This does not hold for "Lntermediete" or low injection levels.. For low: ,~{ o
:1ngeotion levels T =T - The temperature dependence of these i

“real equﬂabr

~quant1tles is studled° Intrinsic photoconduﬂtlon by recomblnatlon w1th
1traps ‘in the presence of- adhe51on levels is’ dlscussed. A formula for‘f

Vfals derived, From the cases con51dered here it is seen that TA may be

,ffcara52/3i
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The Real Lifetime and the Possible Mechanism S/181/60/002/010/O10/051'w
- of the Inelastic Scatterlng of Carrlers in . . B019/B07O
’ VSemlconductors ' Lo , S 2 ,

smaller or greater ‘than T}ealg and the number of examples could be multla’”
plied. In the last section of the pape* the inelastic: scatterlng proc°SS"
is studied. It is concluded 'that the energy transfer does not take place . i
~ by successive collisions of carriers with phonons; it is the result of the -
trapping of the carrier for a short time with a fast reemission in.a band. . -
lying in the neighborhood of the normal’ energy. A. I. Ansel'm is mentioned -

(Ref. 5)e Ay Ao Grinberg is thanked for interestlng dlscu331ons. There G
are 4 flgures -and 6 reference3° 3 Sov1et and 3 US.

: ,ASSOCIATIONs _F1z1ko-»tekhnlcheskiy 1nst1u._t AN SSSR Lenlngrad (Instltute
: of Physlcs and Technology of the AS USSR, Leningrad} :

SUBMITTED: ~ March 29, 1960 g
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,TITLE; 4' Annealing—out of Defects Formed by Gamma Bays in n-Type Ry
S ' GermanlumwA : . 77 '

- PERIODICAL: F121ka tverdogo tela, 1960, Vol. 2 No. 10, pp. 2356-23581>D

"TEXT. When the- defects produced in n-type germanlum by irradiat1on with
§-.rays are removed by annealing, 'the decrease shows: a nonexponentlal :

" - character. For an explanation of this it is necessary to consider. the

.diffusion of -the interstitial atoms and vacancies (Refs. 2 3) Flg., e

shows the fraction ¥ ‘of the defects: removed by annealing as-a functlon of.fx

V't for annealing temperatures of 120, 140, and 16000, t being the an--
nealing time. The experimental values are seen to agree with the theoryff

mentioned in the introduction. gimilar results are obtained on bombard_ f,ce3;*V’ﬂ
‘ment by electrons and neutrons. The activation energy for the diffusion ~ =
of the defects is found to be 1,01 ev. For comparisony analogous valueshg: .

obtained on- jrradiation with neutrons (1.12 ev) and with electrons L

s (1 36 and 1.3 ev) are given (Refs. 1,3, 4,5) Flg. ‘2 shows. 9 as a funcflon f;e"
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Anneallngwout of Defects. Formed by Gamma Rays’ s/181/60/002/o1o/oo3/051
in n-Type Germanlum S : T BO19/B070 e

o of z = (4Dt/ )1/?, It is found that the experimental and theoretlcal
L values agree well for A= 0, 5 and Db/rg =, 1 B 109 per: second. r is, thus,’,

- found ‘to be 2.8, 10" -1 cm, and so somewhat larger than that. obtained in the - i
case of neutron bombardment. F1g. 3 shows that by increaslng the J-quantum;‘fc
flux the removal of defects by annealing is more rapid. The: linear part ik
of the. curve is also reduced. In the conclu31on it is stated that the - .
thecry of the removal of defects by anneallng whlch is conflned to dif- %

- fusion is unable to explain some important properties which are p0531b1y
connected with the interaction of defects with other structural .per-:
turbatlons. There are 3 f1gures and 6 references’ 2 Sovlet and 4 UsS,

ASSOCIATIONa Flzlko-tekhnlcheskiy institut AN SSSR; Lenlngrad (Instltute»“‘
: : of Physics and Technology of the AS'USSR, Lenlngrad)
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