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FEp AT O SR Bogomazov, L. P. : SRR ;

CPITLE: - An Apparatus for studylng the foecffof Gammé:Rédiafiqg_ﬁ7?9,»“
) } * o on Semlconductor Materlals _ i o e

PARIODICAL 'Atomnaya energlya, 1960, Vol 9, Ho 5, P-. 408 - 409

: TEXT- iIn the present "Letter to" the Edltor"; a. cobalt apparatus £ov'
Athe study - of the effect of gamma . radlatlon on the, electrlcal propnr—{
“ties of gemiconductors is described. The anparatus was developed ‘in. e
1958 by, the ‘Fiziko- —tekhnicheskiy institut AN SSSR (Institute of Physics -
“and Techqology of the AS USSR) . The. principal’ use of the ‘apparatus. 1s:.;p

- .in the @roductlon of. defects that are constant in time. To obtaln »

’ enough'defects, “fluxes of’ 101t ’zsecf, are requlred Flg.1 ‘gives a :
'Eschematdc representatlon of: the apnaratus, Fig.?2 shows ‘the. experlmenta_'
chamber. Both are described in detail. -The dose rate was measured at

dlfferent p01nts 6f .the.chamber, and gome of the results: are given in:

' Table ‘The hlghest dose rate o? 128 r/sec was found at “the center of,
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An Apparatus for Studjlng the Effect of S/089 6o/oo9/oos/o1o/ozo
Gamma Hadlation on Semlconductor L j BOO6 BO7O :

},ZFMaterlals L

" the. chamber floor, 10 mm above the floor it was only 72 r/sec, 20 mn
vabove,,43 r/sec, and 40 mm above,: 22 r/sec (211 values ‘refer to the :
enter{of the chamber). There. were no disturbances during the experl—
;'ment the ‘work Was gatisfactory in a1l respects. L. V. Maslovae is:
E'_»hankeq for help in ‘measuring the field of gamma- radlatlon. There are:
'w'2'figures, 1 table, and 2 Sov1et references.‘, . .

‘,isUBHITTED e Anrll 6 1960 SRS o ” .-> Fig-1 -

- egend to Flg A Scheme of the
"Vapnaratus 1 —rCo60 gtandard
. jsource; act1v1ty 400. g-equ- Ra-f%' Y
- iren tenk, 2.9 m hlgh, f;lled;‘
completely w1th water.: : e
: Bnue. i Sx,o 6 m ; wall thickneaa-

5. mm- - copper tube 125 mm. wide . :
: n the in31de, 5 - chamber w1th the sample.
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~Scheme of  the- samﬁle chamber. 1= measurlng;
 'vessel; 2 - cover; 3 - rubber rlng, o
,4,- hermetlcally closable openlng through

“the 1rrad1ated samnles, 5 .~ two: supports, ¥

- 10 —1gu1de box.

85560

s/osg/60/oo9/oos/o1o/020iff
B006/BOTO. . L

Legend to Fig.2:

measurement of the electrlcal parametars of -

6 - holder for' the sample (7) made of .
asbestos cement 9 __conlcal 1nsert
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RYVKIN . M. :

ni"Imourity Photoconductivity Kinetics

7: renoru to be submitted for the Intl Conference on: Photoconducuivity,IUPA‘
_.Cornell University, Ithaca, €;,-., l—2h Aug 1961

“TLeningred Fh,}'s_icofTech. Inst.




'TITLE}', Sillcon N-P Counters ‘of Heavy Charged Particlesv

sPERIODICAL.VPrlbory i tekhnika eksperimente. 1961 No 2, .pp. 82 83

- TEXT: Fused 5111con dlodes having an n-p Junctlon area of -
~about 1 mm“ have been- studied’ in order to determine thelr countlns-“
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- : s/120/61/ooo/002/012/042
Ziz/gfd (’”6/27 ar) A L 5210/2594 ;

AUTHORS: V:LtOVskly. N. A., Maleyev. P, 1.. Matveyev. o"A.,-.»
o - Ryvkin, 'S, M and Tarkhln, D. V. .

Operatlng Without on thernﬁl Power Supply

propertles when operated as; ‘short-circuited rectifiers. ' The

-saturation .current_in the: ‘counters studied: was not over 0,1° uA,,_f°

the leakage resistance was several’ megohms,~ ‘Under "such condltlonsgi
short-circui t current rectification can be’ realized- by using a“°

f,7250 kilohm load. . In. counters 1rrad1ated ‘with a—partlcles ‘under

. the above: conditions and tested at: room temperature, pulsezmphxudes‘

’ 'reached 2-3 mV with practlcally no noise,  This’ performance  equals

"that of counters operatlng as photodlodes, but .the noise in the -7

latter case increases rapldly with* 1ncrea51ng cut-off voltage° ein,f

. both cases (operating ‘as rectifiers or photodlodes) pulse rise time.

'Lvarles from 1l to 5 usec._ The decay time is: ‘determined by the R-C -

ofvtheAelrcult - This is. shown 1n the osc1llograms,‘Flg.l. ’Infli;
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: . o L o , "anollr:~ S .
Silicon N-P Counters of ... s/120/61/000/ooz/012/042-5
L i - S 3210/3594 _

Flg la the duratlon of the markers is l usec., Flg 16 - 1eading -
edge. of" the ‘pulse; marker duration 0. 2 usec. Trigger delay ‘0.5 p.secn
With decreasing temperature the pulseamphnﬂe and duration remaln,_r
'unchanged Silicon n-p._ counters are regarded as hlghly promising
since even at room temperature ‘they can operate as photovoltalc‘,”

_ cells without an external power supply.
. Comments made durlng ‘the proof-readlng.ﬂ The. here descrlbed

counters show considerable variance 'in the ampl1tudes .of - the pulses
- during the countlng of monochromat1c particles, 'i. e.:they are not
“suitable for spectrometry.f At:present, the laboratory of ‘the ::
authors’ manufactures ‘surface-barrier silicon: counters which. arei-'
“suitable for spectrometry (amplltude resolutlon less than 1% for
,a—partlcles with energies of 5.5 MeV), “The conslderat1onsf;, T
~presented in the paper are in prlnclple appllcable also for. such '
‘. spectrometric n-p counters., There are 'l flgure and 3 Sov1et
- references., . ‘ ' '

rCASSOCIATION°'F1z1ko tekhnlcheskly 1nst1tut AN sssa (Phy51co-f;“
e RESTE techn1cal Institute AS USSR) : do s
rSUBMITTED"Y February 20, 1960 L e
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BERKOVSKIY, Foua, nIVKIN, S He 3 SlROhAH,

T T o tﬂe relaxat’ on of cCurT ent hrs_‘:gh RO R

lchls o 161
Influence of adhesmn , 01:23%235 Je . .
the p--n Junction.r Fiz. tver. telz 3 O (2 !IRA 14: 3)

ko-tekhnlcheskly instltut AN SSSR imeni

1. Leningradskiy fiazi
akad. 'jA-FaIQ_ffe' '

(Lrans:\.stors)
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'AUTHORS: . _vakln, s. M., Parltskly, L. G.,
Yaroshetskiy, I. D. i ,

Khansevarov, R. Yu.; and

impurity photoconductiv1tyiff“;‘;

.TITLE: o Investlgatlon of the kinetlcs of
o he parameters of- local

- for the purpose of determinlng t
ilevels ' M

1961 252 266

:PERIODICAL° Fizike tverdogo tela, ve 3y no. 1,

TEXT: An 1nvest1gatlon of 1mpur1ty photooonduct1v1ty is not only of'u
“interest in principle; but is also of practical 1mportance for: studylng
“the local electron states in: the forbldden ‘band and- espec1ally of- 1ts;u
‘1nteractlon with exciting: rad1at10n.' Apart fryom an‘earlier paper: byithe "
authors, relaxation processes of- 1mnur1ty photoconduct1v1ty ‘have hitherto
not been investigated in. detail; this wag, howevery the aim of the present -
- Vvoluminous paper. The authors set themselves the ‘fask of - 1nvest1gat1ng :
“ theoretically the most important cases of. photocurrent relaxation during .-
_vfexcitation in ‘the’ 1mpur1ty'reg10n.v The rules governing’ the klnetlcs of g,,'
';1mpur1ty photoconduct1v1ty have certaln,pecullar features as . is: shown_}"?

";«Card 1/8
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Investigation of the kinetics of.¢e - = - B102/B204 - .

' here, due to which impu;ity.phétbcohduéfivi£y re1éxatidn,difféis‘; , L
.essentially frdm,that:ofAintpinSic;phbtoconduotivity,” An‘exact analysis . -

of these rules shows that an axperimentalvinvéSfigationiothheﬂkinéticS"fg;f Ce

of impurity photoconductivity may serve the purpose of determining :
. various parameters of impurity centers as, e.g., the photon‘capture'Croés" >
section, the trapping cross section for free.carriers,‘aslwell_as'thé L
energy position of the impurity-leVél_in.the7fofbidden band, the Lo
" concentration of centers andnthe_degreekff'théir'complétiqn;jjlp'part 10
"of this paper, the most important rules of:the'kineticsfof:impurityff' .
photoconductivity in the excitation of carriers for one type of local.
centers are dealt with. “This is done on the basis of an example of a
semiconductor, in whcse forbidden band ‘there is a sort of local level . .° -
with concentration M; these levels ‘are assumed to be in the upper half of . .-~
‘%the band, so that they are in heat exchange with the conduction band. .’
This semiconductor is.ir#adiafgd'with'mdnochibmatiéflight of such a =
- wavelength that only electronéfp&SSff;bm'the_ldcal:1QVeléf0ntQFthe_"
‘conduction band, and'that'mdndpolar,impurity phqtchnductivityfodéurs;.-
‘The equation of motion (13) d An/dt = (m - An)qd - yAn_(Ném?kM-mofné-l_{’Ah)

cara 2/8
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,-where 9 is“the. quantum yield.of the d
-.‘coeffioient in the‘ intrinsri‘q region;

and for :gwitching .
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© AUTHORS: Dobrego, V. Pes Rogachev, A. A., _Ryvkin, s. ., and
S ' : Yaroshetskiy, I.-D. -

'f; TITLE: ‘ Low—temperature breakdo&n in germnnium-in COnnection with
: " radiative defects SRR

,mmmm; Fizika tverdogo tela; Ve 3, no- 4 1961, 1298- 1300 |

5 TEXT:: In germanium doped w1th elements of the third ‘or xifth group, the f:i

. ‘current may suddenly rise at helium. temperatures when the field: applled

exceeds & certain crltlca.l value. This effect is known 88 1ow—temperature

: ;breakdown. The follo is  the :nanism of this effect- At these - temperaﬁft
- obures, the majori jers. caus:.ng impurity conduction is localized. ato
,~-1mpur1ty cen’cers,' ‘and I‘eSIStIVltJ is- hlgh. When a field-is applled,, 8
n",carrlers are accelerated and,. 8t a. certain field strength, ‘thelr energy is (R
. “high enough to cause 1mpact 1onlzat10n of the ‘filled: 1mpur1ty uenters.} The Wl
- “low-t emperature preakdown. in: Ge or Si due to donor OT acceptor 1mpur1ties :
" has been investigated repeatedly.v The" present paper ig a report on: studles

':f':vof this effeot which is caused by radlative defects; auch defec’cs have been
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s/181/61'/003/004/030/030,
B102/B209 . e

ctor with gamma guenta 6r7fast_hédt50né;ifv7>
discusSed;‘Fig.vT”_b“jf
adiated (&) end,fast-neutron'irradiated

1s - of the radiative defécts are only -
at helium-temperatprgs

‘In neutron~ir- .-
free from glectrons

e semicondu

diating th
ne radiative defedts are

jevels of t
me for gamma-irT

two .shallow leve
off.the'valency;band;

. produced by irra
'»First,fthe,energy
shows the level sche
(b);germanium. The
0.0z 01 ‘ev, respectively,.
.+ they are oocupied’bybelectrOhs'pn Eh
‘radiated Ge specimenss the 0.01-ev 1evel was found to be
. at helium,temperaturés. Tn chemically impure specimens) the presence of
. donor centers offeredva~certain compensation, and the level was paxtly/dcé
n‘ﬁcupied'by-electrons.:,Volt—amperg cha:agteristiCS offsuch_specimens-werex
" taken by means of a "characteriogré;ph.!‘_ Theyﬂ.‘were' analogous %o those 0b-'- ‘
- tained by B. Vul,.E.‘Zavaritskgya;fahd V;gChuyenkovfdr‘thg?lbwftempe;ature&j,
bréakdown‘due to impurity cghtérs;" Alfﬁgéthér; thfeéfspSCiméné‘WéréféxamiﬁF.ﬂ
eds gamma—irradiatéd 1-) had ‘a coﬁdentrdtibn?of;shéllbw:rsdiafion'lévéléfofu'
Ny ='7.1013cm‘3 and a ho "=?1}1013cmf3;f1ghfaﬁdf;’;“

le concentration on them of P, .7
o2t pecimeﬁsﬁhaviné‘a rééistivityrof 2~bhmfcm;féftér'néutroﬁf} i
;irra@iation'theywere»p-typé.;;nftypg'aﬁQ;pet? 2 spgcimgnslhaving:a resistiv-.
'fity,of 3. and 12 ohm-cm,-respective}yQLVere‘medsured;fqrcomparison;::The L

ftard’
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imens 2Te. 1isted in columns (3) end (4) of -
yitovskly. for. naving

. strength (2) for these two spec

.“the table. The euthors thank T. V. Mashovets gnd M. A

*"1prepared the gamma-lrradlated speclmens,las well. as S.‘R,,Novikov ‘and’ R. F.

"f“”Konoplevaya for the neutron—irradlated gpecimens. - ‘ i
. table, and 11 references! 5 Sov1et-bloc and. 6 non-Sovi

‘recent reference to an Eng11sh-language publlcatlon res
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Paritskiy, L.. G.,VRogachev,bA. A., and Ryvkln,

‘AUTHORS:

- TITLE: Klnetlcs of photocells w1th an "external" Dhotoelectrlc'
: ' effect from a metal into a semlconductorv-;
PERIODICAL: 'Pizikn tverdogo telu, V. 3, no. 9 1961, 1615 1616

.TEXT The paper by R.- Williams and R. Bube (Appl. Phys., 56, No. 6, 1960)'
 gives a series of proofs for the existence of an nexternal photoeleotric: i
‘effect taking place: from a metal into a semiconductor. in photocella con=::
.gisting of a Cu-coated low-resistance cds crystul Earlier’ measurements
made by the author showed a low inertia in such photocells. ‘The. studies’ Ofﬂa:f
‘the kinetics of the photocells are similar to those of photocells with: n-p A
inctions which were dealt with in Ref. 3 (S. M. Ryvkin, ZhTF, . XXVII, 8,
16765 1957) and Ref. 4 (S. M. Byvkin, N. B. Strokan, L. L. Makovskiy,
ZhTF, XXVIII, 9, 1958) for, actually, a metal connected with an n-type -
semiconductor replaces a p-type ‘semiconductor. In this: case those: electrons
which have ‘absorbed a photon and ‘whose -energy exceeds the barrier height
‘play. the part of the unbalanced minorlty carriers in the metal On the sameﬁ*'




© 'Cu - CdS with a resistivity C€dS beingns1 ohm.cm were measured The (u-
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oconditions as in Ref 3a value oleJ10 12880 was obtalned for the tlme in  o
which a photoelectron passes the region of “space charge. In-the: following, S
the authors demonstrate that the relaxation time of a. photocellﬂt depends.gj»

H>>R BH (R = (‘harg—o,.:—
ing resistance, Ry, = external differential resmtance of a photocell)

on the charging re31stance in the follow1ng way with R

T} is 1ndependent of RH and equal to RBHC (C.__capac1tance betwcen the_”
layer of space charge and support), with small RH and if RTAG BH (R

reslstance of ‘the semlconductor)T depends llnearly on RH. Photocells s

layer was electrolytlcally applied from a CuzoO4 solutlon by N.,F._Prikot

;student of the LGU (Lenlngrad State Unlver31ty) T. ‘was measured by fhe meﬁ»

‘od of phase compensatlon of light- which’ wasg sinu301dally modulated by .a
frequency of 1 Mc. 240 and 260 were obtalned for the capa01tance of the
space. charge. The capaoltance of the support was 60 pf 1 kohm and 440

.~ Card 2/3




Kinetics of ... _'7. e o Bl11/3202
:ohms were obtalned for for RBH' Photooelln of thls type can be uged: as;w

_of the spectrum; also the range of sensitivity can be varied accordlng to?fv
‘the metal and the semiconductor employed. The suthors thank F. M. :

leferences 4 .Soviet-bloc ‘and 1 non- Sov1et blo

.ASSOCIATION. Fiziko- tekhnlcheskly institut imeni A. F. Ioffe AN SSSR
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photosen51t1ve recelvers with low inertla for the red: and 1nf1arud range

Berkovskly for measuring the time constants. There are 2 flcures and 5 :{ff.ﬁ

Leningrad (Institute of Physics and Technology imeni
A. F. Ioffe AS USSR Lenlnvr1d)
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AUTHORS‘* ,HParitskly, L' G :and Ryvkln, SV M.“

COEI f relaxation of photo'
TR Stud of "nonllnear" processes 0 P (
'TITLE:75v7 2 vcondictlvity in the presence of adhesion levels__, S

‘1961. 2245 i 2258

7ERIODICAL ;EiF121Va tverdogo tela,

8 described here in great detail were conducted for
£EXT.v Th:elg¥832lgi;izing the relaxation of monOpolar photoconductivity L
it ot " 1inear") filling of adhesion 1evels.v The relaxation curves. .
TAth any ¢ nothls case to; display characterlstlc gections or p01nts, by - whicE
Eiiﬁi izzzl ;Zrameters can-be: calculated. “Barlier already, ‘Ryvkin had studied!

1 .
1s upon “the ralaxation of
' rier trapping by adhesion leve
R the eflect ggtgzgnduct1v1ty in ‘the’ "llnear" ‘case’ (adhe91on levels ‘are’ litgle
3m000p0 R the: relaxatlon pfddeés, and the carrier llfetime is: constan
Kiimas et dlscovered an lntense o= adhe51on on’

i eriments, the authors. have *
:"iglew?:'ngiai)l(gn curves,of ‘cds single crystals (FIT, II, 3, '1960). The. etudy

: theoretically the kinetics of o
; continued by first observ1ng |
2 iinzgziar photoconductiv1ty at any degree of excitatlon (con51derable

- «,.,u“_,_.,.
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_Study of "nonllnear" processes of s’ ‘:"v < B102/B201:

,fllling of. adhe51on levels) The effect of a" hlgh fllllng degree of :
adhe51on levels upon :the ex1stence of a: nonllnearly ascendlng sectlon in i
the photoconduct1v1ty curve -is examlned in Chapter 1 of the: present paper
onthe bagis of ~the:band scheme (Fig 1) ~The_ forbldden band contalns the
freconbination centers 5, to’ which the fact is” to be ascrlbed that the
electron llfetlme Ti “in’ the conductlon band 1s large compared with the hole

~

.lifetlme Tb in ‘the valence band, so that photoconductlon is purely n-type.

In addlt:nn, the- forbldden band 1ncludes adhe81on 1evela of concentratlon M

'rtmultlple adhesion on:them should be p0851b1e.‘ The photoelectron

- concentration (n) in the conduction band- grows in the. 1n1t1a1 stage of
B 'b/relaxatlon (t\g'i:') £ 1low1ng the law i

——e




' S 27276

“where ﬁ denotes the quantum y1e1d of the inner nhotoelectr1c effect, k is.
©the light absorptlon coefficient, - Jis the light 1nten51ty,;{'1s the

l‘g - 1/[(M+N )y N o= N exp(-AE /1), N, is the effective state. density
~in the c-band, l}E the energy of M levels, calculated ‘from the bottom of

_tﬁe conducticn bend- 8« (M+N ol /ﬁkJ. Fig. 2. shows n(t) in case of -

" the smoother will be the course of the n(t) curves, i. e., the larger’ the_**.f‘

,lvAn S-shaped ascent of -photoconductivity can be observed in this- case.‘ An’ :
“experimental study ‘was made of the photoconductlvvty curves -on CdS s1ngle_-

EIRE arrangement shown in Fig. 6°was used for the purpose. Square: llght pulses:
wl‘vwere used (front 2 sec) that were oroduced by means: of a. u1sk M rotatlng :
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Study of "nonllnear" processes of...:: B102/B201 :

trapping factor of electrons from the c-band onto the M levels, .-

"nonllnear" f1111ng of -the ‘adhesion 1evels., The greater the llght 1nten51ty;'f

first linear sections, the farther they will be shifted to .the right.. R
Chapter 2 deals with the effect of adhesion levels upon the general : ?f‘.'D</’
character of the relaxatlon curves of photoconduct1v1ty ‘This is done for

the case of t = const and in the presence of an 1ntense multlple adh951on.'

crystals. that were strongly alloyed with 'silver; the- experlmental
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-StudyAOf'“nonlinear" processes'qf,.ﬁ

‘in the pre-vacuum chamber. -The experimental curves showed a good agreement . L
" with theory. A method for the optical longwave sounding of local levels is ™
.discussed in -chapter 4. The method is essentially based on what follows:s: -
the intensity of carrier generation, g, can be determined from. the initial:
inclination of the curve of the growth of impurity conductivity, and is -
‘proportional to the concentration’ of carriers occupying a given levels
‘g = mqJ; m is the carrier COncentration'on_a'given level, q the photon . . =W .o
capture cross section, and .J -the intensity of the longwave light. ‘Since’qJ'ja_T K
is easily determinable, the m can be determined from the measurement of g.
If a semiconductor is irradiated with a ‘longwave light pulse having a - -~
~ 'shorter duration than the time of growth of impurity photoconductivity, .

m = clig, will be valid, wheréfiQ;is‘the amplitude value of ‘the ‘photo-.
t pulse and c is an experimental constant
form of the light pulse. For the case
12 presents the curves of the.
' tiv-

current pulse induced by the ligh
which, inter_alia,'dependé on the
of a linear filling of adhesion levels, g.
optical sounding of adhesion levels during the relaxation of photoconduc
ity. Oscillograms obtdined experimentally»are,in agreement,With'them,»

" optical sounding, n, m, dn/dt, and dm/dt can be determined at any instant.
~“In-case of nonlinear re1axatidnA R

; ‘processes, determinations are made -

. Card 4/8
2
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. analogously. “Yu. A. Zibuts. and A A. Purtskhvanidze are thanked for their
. 'assistance. M..I. Boyko’ and V. Ye. Lashkarev are mentioned.,. There are - 13
.flgures and 17 references: 9 bov:.et bloc and 8 non-boviet—bloc. f»;j :
Z' “_ASSOCIATION: - Fiziko- tekhnicheskiy institut im. A F. Ioffe AN SSSR
R IR :Leningrad (Institute of Physics: and Technology imeni :
\ AR Ioffe AS USSR, Leningrad) o
SUBMITTED: - 'February 4, 1961 ’

' Fig. 1: Scheme of electron fcx’ans;ﬁdn’ e

Card 5/8.7
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3 9 - B109/B202"
526?;29G9C) _ _ e L
AUTHORS: . Arkad'yeva, Ye. N., Xasymova, R. S., Ryvkin, S. M. -
- ’ 3 i ——""’-_—:—-‘\

TITLE:  Kinetics of the induced”defect photoconductivity inftelluric’

cadmium-

PERIODICAL: Fizike tverdogo tela, V. %, no. 8, 1961, 24'1"7,-2_426,'1 B

TEXT: The authors describe the energy band schemes and the_determinationf
of its various energy levels for monocrystalline CdTe. The effect of -
induced defect photoconductivity occurs according to the enérgy band scheme
shown in Fig. T- Upon illumination by infrared light the electrons on M SR
are promoted to the conduction band ¢ from which,they_either j){return.td‘m'
~or 2) go to 8 (n-type). - Case 2) plays an important?pért?wheh;thefinfréred}ﬁ
light is switched on. In:the course of time its effect is,.hbﬁever,iWeake@d;
(the photocurrent decreases). If the hole concentration in M increases and -
"inm § decreases to such.a degree that case,1)’becomes:gprgfpiobableaxhéhiff?”;1
then the photocurrent does no longef'decreaSéﬂahd?ﬁhe}quasisteadyf
ndividual levels of ‘the =
the properties of the =

: case 2)'7 :
‘state is attained. The exact positions of ‘the. i

o sznergy band schemes are determined by measuring
©0 cerd 1/3° ' ' - :
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. Kinetiecs of the induced defect ... S ~ B109/B202
conductivity of n- and'p~typé,CdTé’in this special state.
are made according (to Ye. N.o Arkad'yeva, L. G. Pariteskiy, S.
(Ref. 1: FIT, II, 6, 1161, 1960) and S. M. :
Khansevarov,vl.’D.'Yaroshetskiy’(Ref; 5;':ETT;'l;£,”252a
photon capture cross gsection q of the level M.- The Fermi leve
by determining the temperature dependence of the
conductivity which is practically a straight line.
slope of this straight line that the p-type has_approximately-
pbelow, and the n-type approximately 0.38 ev from above. To determine the

energy level which is the principal cause of in ;
authors measure the spectral behavio
(maxima for p- and n-type approximately-1

. approximately 4.3 i) for n-type approximately 3.5 p) as well

 dependence of the increase- and decrease-time constants on induced defect - :

- photoconductivity. - From these values. the quantity g is determined : .. .
“according to Ref. 3. Thus , the values 0.30 ev are ob ‘

. from below, and 0.33 ev for \
" band scheme is shown in Fig.
level, p-type). There are 8 figures, 1 &

1961) via the. ..~

.8 p red boundary for p-type

7. (@ S8 donor lével,,n—type;féfsjsﬁaccePtOf

- g/181 61/003/608/025/03@ 1;1fjﬂ 

,Tﬁéfmeésureméhfé  
M. Ryvkin .o
Ryvkin, L. ¢.. Paritskiy, RuYus

1 is measured -
logarithm of the specimen "
‘It follows from the '~
0.33 ev from -

duced photogonductivity,rthe o
r of -induced defectrphotocpnductivity""iﬂ

as the - S
v otained for the p-type
the n-type from above. Dhe complete.energy Rt

.able, and 5 réfegencES:fJB;Soyiet .
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Yo { SSSR Lenlng:ad
= o ASS CIATION: Fiz1ko tekhnlcheskly 1nstitut im, A. F.. Ioffe Ad
"?Asqp ‘ - (Institute of: Physics and Technologj 1meni A. F Ioffe AS USSR
Leningrad) :

s 'SﬁBMITTED: February 11, 1961 (1nit1ally),harch 24, 1961 (after rev131on)
L
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4, yIn€

AUTHORS Grlnberg, A- Al, Ry’Vkln, S M-

'.o:TITLE . Unipolar nonsteady photomagnetic effectv;

:?PERIODICAL Flzika tverdogo tela, v. 3,'no. , 1961, 2470~2474

VZT;TEXT Whlle under steadj condltlons the ordlnary photomagnetlc effect

» (Klkoln-Noskov) occurs only in the case of bipolar" photoconductiv1ty of a
‘gemiconductor, a- photomagnetic effect (PME) may ‘occur also in a’ unlpolar
g emioonductor under. ‘nonsteady conditions. ’ At the moment of. 111uminat10n a
~diffusion current of: unbalanced charge: carriers is formed because the ©
;fcharges do not have suff1cient ‘time to . form &~ counterfield._ The noncompen-_
‘;,' ated diffusion current of the. unbalanced charge carriers: is. deflected in-
i the magnetic field thus’ causmg “the PME voltage.v After the illumination is’
. gwitched off & voltage of reverse ‘polarity occurs (Flg.,1) due to "suction“
" of the volume charges.. Quantltative estimatlon.. The authora proceed from

" the formula

ey

~p=c- R S J A



" part of the illumlnation range of the. specimen with -t -—9cn ;’
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’_"Unlpoldr onsteadj pho»omagnetic effect G B109 202
:—v{s'—-——u'kl}**(l—?)ﬂ‘k)k - Uy
| . T T N D ()
rae j —epnoﬂ—l—eDgradAn, 9= m% e, N\ )’ T, BpeMa pe)\qxcg- It o

:given by A ‘Al Grlnberg (Ref. 1: FTT II, 836s 1960) (1: ' relaxation ‘time,

. -electron mobllity, p. Hall moblllty of the. electrons, the other denota-
tions. are the same as.in Ref. 1). ‘Under ordinary conditlons, this" formula .Z;

- ‘is sufflca.ently accurate.,_ ‘l‘he follow:mg relatlon is" obtalned for the
-“electric field SRR il , e

: ; ~--—<~————M . : G 7y
E_}waA “Gﬁtﬁfl-“+~‘] (8

: 'where An o is the concentratlon of the unbalanced carriers 1n the neutral

:chM = N exp (- ‘;EM/kT), where N is the" effective den31ty of the states of

-' Card Q/g,\
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'n,the conductlon band, M the total concentration of the defecta,»and m th

“concentration of the defects which, in.the case -of thermal equilibrium, is
,,coccupipd by electrons, q photon’ capture .cross section in a defect. Fig.')b
"shows the relaxation effect of B for ‘two ratios JALE :

E(mn)N ﬂ;ﬁ;‘_@_ An,

cholas for fne maximum value.

- I.ﬁ;'—%:%’-

'~;»the max1mum short clrcuit current amounts ‘to:

' ': I("'"’—-eD F‘” L.An“. [—] 1,,) 5

n‘Thc;fatiOt(10)_ (11) 1ndlcates that the nonsteudy unipolar PME is’stronglyﬁ
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',i Unipolar nonsteady photomagnetlc effect ‘:lx’ -B105/B202

'eemarked in poorly’ conductlve materlals.~ Thus,‘with the follow1ng values L
L = domy L =L = 0.1 cm,v£=16,pH/c"“1,An_.no,Iqu10 1/sec-cn§
4 10710 is obtalned for the maximum short-circuit current. - W1th a
“motility of p~103 cm /v sec the interval reaistance Ri = 107 ohm.; Thus
-3

i'voltage of 10° v 1s formed at a load resistance R*’O 3 R = The authors

thank L. E. Curevich for valuable help. There are 3 flgures and 1 Soviet 7

~.reference.

TL"ASpOCIATION: Fiziko- tekhnlcheskiy instltut im. A. F. Ioffe AH CCCP Lenin

grad (Institute of Physlcs and Technology imeni A P Ioffex
AS USSR, Leningrad) - :

 'SUBMITTED: March 18, 1961 (1nitially) April 5, 1961 (after revision)
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'AUTHORS : yvk1n, So. Moy Khansevarov, BnkYuq, and Yaroshetskiy, I D._

TITLE:,' : Impurlty photoconduct1v1ty with gamma-irradlated 5erman1un’,?:,:
b.PERIODICALs F121ka tverdogo tela, Vo 3, no. 10; 1961, 5211.- 3219

;TEXTz Gamma irradlatlon of n-type german1um glves rise to .an’ appreclablefj’_
impurity photoconductivity which exceeds that in nonlrradlated germanlum Ry
by ‘some orders:of magnitude. It was ‘examined in n-type germanzum ’

specimens (¢ =20 - 30 ohmncm) irradlated with Co§0 quanta.; Slnce

~irradiation took place at ~109C; the: radiation defects were. stable at
room temperature. The- experimental setup is shown in Fig. 1. The G
‘specimen was placed in a-cryostat w1th KBr-window. - A11° measurements were
made at ~100°K. Para91t1c light was e11m1nated by a set of: filters. The '
‘gamma - -induced defects in n- -type: Ge- form four levels in the forbidden: band?fb
which are 0.02, 0.11 and 0.26 ev above the edge of the valence band and =
+ 0.2 ev below-the bottom of the: conduction band. The Fermi level was con-ﬁ,‘ K
]”sxderably above the level at 0. 2 ev. throughout the temperature range 1n-,: i
‘volved. . The typlcal dependence of this photoconduct1v1ty on the energy ’1'( g
. . . : N

jv-‘'~carc1--",1/(14/:7




: "Impufity photocdnductiVity,,, ‘. e .B125 B102 . .

‘Qf:incidént;quahta is pfesénted{in Fig. 3. The relngtiph}dffunipéigf!

_calculations of S. M. Ryvkin et al, (FIT, III, no. 1, 1961). Quenching = -

4 A AR G A BRIV PR
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'impurity'photoconducti?ityznas‘alsoueiamined. 'In;thesefexpe?i@gnts;'thefn“

light frequency was chosen such that electron transitions occurred only.

from the 0.2-ev level. .Growth and decay curves of photoconductivity,fihényrr;j

respectively, switching the light on and off, are "asymmetri¢ﬂvand”dq not
obey the exponential law. The experimentallresults»méy}bevexplained'bYTf,jf

was observed in all n—type‘specimens when irradiating‘s;mglt@neouslygby;f‘ei
light corresponding to the self-absorption band and the impurity bamd. = ..
Fig. 5 presents typical curves of quenching spectra. The complicated ' =

_character, the greativariéty-of;rglaxaﬁion'cqryésg‘and of ‘spectral proper-.
~tiea of’quenbhing.are:duevto.thefsuperpoaition of two concurring processes,

namely, of quenching and of the impurity, photoelectric effect. .The shape
of the spectral distribution curve, while depending on the Tatio between = .
the two light intensities depends on the experimental conditions and is =
not characteristic of the examined material.- Conclusions:  The radiation

defects forming as,a,result‘of”gAmma_irradiatioh‘ofggermapiumfgiveé_rise

4o an impurity photoconductivity reaching as far as 6 microns, The posi-"

tion of the two independent radiation’defect'1eve19'ag:e§sgwith-r33g1§sf"'Jlf




»earlier found from the'measurement of the Hall constant and from the it o
kinetics of intrinsic- photoconductlono_ Quenching resulting from the com-zvf:‘w'*
" bined action of light. correspondlng to the self-absorptlon and- impurity

-bands results in the trapp1ng of minority carriers, ' There: are T figures,
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- Impurity photoconductivity;;i“ﬂ- - - 2_ - B125/B102 e

1 table, and 16 references: 8 Sov1et and 8 non-Soviet. The three most"

'recent references to English- language ‘publications read as follows: °

R, Newman, W. W. Tyler, Sol, State Phys. Acad. Press,, 8; 1959; .
Z. Johnson a. H. Levinstein. Phys. Rev.y 19 no. 5, 11915 1960;
R. Newman, H. H. Woodbury a. W. W, leera Phys. Rev., 102 613, 1956

’ ASSOCIATION: Flziko-tekhnicheekiy instltut imu Au Fn Ioffe AN SSSR

- ‘Leningrad (Phy51cotechnical Institute imenl A F. Ioffe'
* AS ‘USSR, Leningrad) o . S

. SUBMITTED: March 6, 1961 élnltlally),-

"June 13, 1961 (after rev131on)
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- AUTHORS? Berkovskiy, 7. M., Ryvkin, 5. u., and Strokan, N. 3.

: “L'TITI;E: _i:' Effect of adhesion 1evels on current relaxation in
L instruments with n-p aunctions ;}.3 ORI

‘ PWRIODICAL: Fizika tverdogo tela, V. 5, no." 11, 1961, 3535 5537]

‘ TEXT: Us:.ng the results: of another work (FTT 3, 1, 230, 1961) the v SR

: sauthors study the effect of ‘A--and i adhesions on the relsxation of & Y
o gurrent flowing in & junction'with a thin‘_base. ‘This case corresponds"ﬁ" S
.o Teal conditions “and is treated by the 'example’ of a photo-diode. Only:
~in the case ofa(-adhesions a.nd t: )) 9 is If, the relaxation of ‘the photo-,

curren’c, retarded by (1 +. “/P ) {-’ w /21), where v ie the thickneas
. of the base. and D the diffusion coefficient- e = 10*(? m) “'Por any

o mnrked retardation the concentration' ‘of adhesion levels 'S must se,tisfy S
the conditions M}, v’ £ oY 14r(m + P ) 1. ey % ;1,7 . On the basis*‘;r :

= of published data an estimate for germanium e.nd silicon gives : s

) 'C&I'fd_._l/__2.,_,_..,,_,__.._...__~ ' L .V;,.v .__4__'_.__'._7.M;;V';,.,,,‘;,,,q;;_,.,v iv N s
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VITOVSKIY, N. A MALEYEV, P. I.. MATVEYEV O A., RYVKIN, S.M.; TARKHIN, D Ve

3 ?511icon n-p counters of heavy charged particles opprating without
sources .of power supply.; Prib. i tekh. eksp.~ 6 no.z :82-83 .
Me-Ap 6L - oo SR e (MIRA 14+ 9)7,

'l..FlZlko-tekhnlcheskiy institut AN SSSR. j;
: (Nuulear connters)
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&/ Joao L | Cm i
‘:AUTHORS nykin, s. M., Meslova, L V., Matveyev, 0. A., Strokan, N. B"~ :
‘ Tarkhln, DATT : :

"iTITLE; Slllcon counters in nuclear spectrometry

}PERIODICAL Atomnaya energlya, v. i1, no. 3, 1961, 217 - 220

__UTEXT; Silicon counters were. developed at the. F121ko tekhnlcheskly 1nst1tut?“J'
im. A. F. Ioffe AN USSR (Physiootechnioal Inetitute imeni A. F. Toffe AS . -
.USSR) in 1960. ' The countere were .small (active area: 2+2, 5¢5,° and 10 10
mmz) .+ Their pulse height was ~~ 1 mv/Mev, and resolutlon less than 1% for = ..
= 5.9 Mev. They were produced by sputtering gold to n-type sillcon 'T““‘v"

_ and dlffuslng phosphorus into the P- type silicon, The follow1ng character- St
. istics were investigated: (1) Volt-ampere characteristics. _They were the e
~usual shape for p-n junctions.  Reverse current was 0.5 = 0.05 pa (at" 40 v)
. for the small-sized counters,.and inereased proportionally with: area,‘”_‘ =
- breakdown voltage was between 50 and 60 v. . (2) Capacitance-barrier. voltag'_fg
...~ dependence. The capac1tance of~the- sen51t1ve 1eyer (the volume charge 3
S domain) was in accordance w1th the- usual capacltor formula 4~ g S/4nC

jo{eCard 1/3
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B102/B138
(S - area, ed - dlelectrlc constant), 31nce the thlckness d-of the f’“I ats
sensltlve layer is proportlonal to UV+V ’ the capac1tance decreases as
(V47 ) -1/2

l“Pulse helght was determlned by Q = el (N - number of pairs formed 13
‘~1onlzat10n), the mean palr formatlon energy, Sy Was messured for Pu 8

with increasing. voltage. (3) Pulse helght-voltage dependence..;j:ff'?

- “alpha particles. (q = 2. 510 =13 k).~ ~'3 53 t 0.15 ev; this value. agreee :
with that found in Ref. 4 (see below) (4) Pulse height-energy, dependence.
- Pulse neight $ as a function of voltage V was measured for ‘the alpha

' energy groups 8.76 and 6.05 Mev.  For the: short-range : group, pulse height
‘reached. saturation at ~ 15 v, for the. long—range group at. ~J35 v, ¢(E})"

was found to be a straight line. It is- predlcted that at Vv = 60 v llnearﬁj
-,’w1ll also be maintained for alpha partlcles of up to:' .10 Mev or for any :
- other partlcles with ranges of up to 60p. (5) AmB% tude resolution. This

was determined on‘a 100-channel enalyzer using Pu alpha emission, Afterfj
7_correct10n ‘for noise background; resolution was found ‘to’ be -27 -kev or 0. 5% .-
- for the small counter, 1% for the medium, and 10% for the large one. The
r_spread ig: attrlbuted to 1nnomogene1t1ee of the 51llcon.:vIn the OIYaI at
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bna :the 10'10-mm2 counter hag:-been used foriU?BBffiSSionffragment SRR IE L
‘recording with high'albhé,backgroundjiG;”N.}Flérov,‘Cdrfespondiﬁg‘Membern;?;;'
of the AS USSR, has submitted a spectrum recorded with this counter to the '
- authors of the present article. These junction counters may be -used not -
only for recordingfof,a-particles and1fiSSion fragments but also for fast' -

and slow neutrons. ' The authors thank Gg»V.‘Khozov,‘Engineer;»I;SA. R

Lebedeva and G. D, Gusarina, laboratory aésiStents, and P. I. Gorshkov, - .=
_mecngnic, tor assistance. - There are 7 figures and 4 non-Soviet reterences. |-
They read as follows: Ref..{: -J. Blankenship, ' C, Borkowski. ‘Bull, Amer.. LN
"Phys. Soc., ser. II, 5, No. 1,38 (1960). Ref. 2:. S, Friedland, L. Mauer, . .
J. .Wiggins, Nucleonics, 18, No. 2, 54 (1960). Ref. 3:. J. M¢ Kenzie, B

J. Waugh. Bull. Amer. Phys. Soc., ser. II, 5, No. 5, 355 (1960). Ref. 4: £ L
-M. Halbert, J. Blankenship. Nucl. Instrum. and Methods, ‘8, No. 1, 106 (1960).

- SUBMITTED: March 18, 1961

"71¢grd.3/5f
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;',AUTBORS: Grinberg, A A., Novikov, S R.,'and Ryvkln, S 8'e
Lo DT v .,,,~————————_____~u (i
o TITLE: - The New Effect of Negative Photoconduotivity in a lagneticﬁ: 

Field-

’ .PERIODICAL: _.Doklady Akademli nauk SSSR, 1961, Vol

TEXT: ~Fig. 1 ShOWS' ‘a scheme of the experlmentel order, by means of wblch

the authors carried out their experlments.iBy means of. thls dev1ce they

were ‘able to transmit llght pulses, to the: semlconductor in the ‘case of the

“existence 0T non-exlstence of a gnetlc field. ~The : photoconduct1v1ty L

o ~without & magnetic ‘field. corresponded %o the “p031tive" conduct1v1ty, that

I.,with.magnetlc field correspondlng to. the "negatlve" conduct1v1ty. The "
. effect. nroduced by the photo-emf of the specimen. could' be ‘inhibited. ‘The

ffexplanetlon of this effectgprbceeds‘fr o the fact: that in ‘the motion of -
the carriers in 2 magnetic transversal ‘field their: traaectory is " curved,

_ whereby the resistance. 'is increased.. ‘The Hall field ‘formed in this con-

: nect1on partly allgns the traJectorles again, and thus decreases the e
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' The New Effect of Negatlve Photoconductlvity 5/020/61/136/002/015/034
fln ‘a Magnetic Fleld , BRI e BO19/BO§6 g

;growth of the re51stance in a magnetic fleld Thus, by some decrease of

_ the Hall field, the resistance of the. semiconductor is increased. By .
irradiation w1th llght from the absorptlon band, electron-hole palrs are
produced, and the increase of the:.electron. concentratlon leads to:a de-,ﬂ
crease of the Hall field. A formula is dellved for calculatlng the nega—v:
'tlve change in the. photoconduct1v1ty in. n-type germanlum, and further,ﬂ“;V
two inequalities are given;: by means “of . ‘which it is p0331b1e to determine

~.when no negative photoeffect may be observed in: n—type or p- type materlal; ,Ti

There are 3 flgures.

’ASSOCIATION: 'Flziko tekhnlcheskly 1nst1tut Akademli nauk SSSR (Instltute’>
R SRR _of Phy31cs and’ Technology of ‘the Academy of 501ences USSR)

PRESENTED: - ‘August 1, 1960 by A. F. Ioffe, Academlclan

* SUBMITTED: - July .28, 1960
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AUTHORS: _Berkovskiy, F. M., and Ryvkln, S,‘Ma

s/1a//62/004/002/009/05
B138 R

TITLE: o Sensitivity of germanlum and 51llcon‘phofoelements,in_the'
I range of impurity excxtation : L :

 PERIODICAL: Fizika tverdogo:tela, v. &, no. 2, 1962, 366-375

TEXT:  The authors study the possibility of -the occurrence of a photo emf
“in the p-n junction’ in the long-wave range behind the intrinsic B
absorption band. The theoretical results were checked by an- experxmenuaAL D
investigation of gold-doped Ce ‘and Si elements. It is shown. that -
photo-emf may arise with impurity excitation in conditions where mlnordty e
‘carriers: are generated in sufficient quantity. Fig. 1 shows the - _ L
transitions poss1ole when the semiconductor contains only one ‘kind of ’L)('
impurity and is irradiated with photons whose energy is less. than: the
forbidden-band width, It is demonstrated theoretically that. with ‘impurity
~excitation in general, minority as ‘well as majority carriers are produced
1f the gquantum energy is greater than the half-width of the forbidden: band.-
If it is less, however,‘only majority-carrlers are produced Photo emf




,nmP‘reaches 150 mv,. For an 1nc1dent energy of 3+10.
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‘ , _ 3?181/62/004/002/009/051 o
Sensitivity of germanium and silicon... : B102/B;38

was observed on Ge p-n Junctlons obtained by dlffu31on of antlmony inta :.'

15 on™d

- p~type Ge with a gold concentration of 10 .. From the A dependence of..
- photoconductivity and photocurrent it ecan be seen that both cover: the
‘region of impurity excitation, Photoconduct1v1ty extends farther: than

photo-emf into the long-wave range. Photoconduct1v1ty and ‘photo-emf at:
A:> 2 p are due to the deep acceptor levels:of gold:. 0,2 ev from the:
exnerlmentally are less than the calculated. value, but mey reach

congiderable values. For.a load resistance of 10 ohms at - 2,3, F thn-
' 5

to a . sensitivity of 5000 v/w. The p-n junction in gold doped n-type
silicon was obtained by electrodeposition of nickel. Photocurrent ‘and

- photoconductivity have very similar spectral distribution and occur

between 1.5 and 2.5 p. They are ascribed to the level, 0.54 ev off the

thls corresponﬂa_‘

sonduction band and 0.15 ev from: the valence band, The voltages obtalned

~¢~band which is near to the middle of the forbidden: bandc' As compared WLth o -
. photoresistors, photoelectric:signal transformers on the basis of - Co e

p-n junctions have several -advantages: low dark current;, 1nsen51t1v1ty to

adhesion levels, independence of: external voltage sources. : The design of"
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Sensitivity of germanium and silicon....

& photoresistor (Fig.
in an appendix to the pap
for discussion and D.. V.
V, Ye. Lashkarev, K. M.
1941), .G, M., Avakyants and Yu. L. Ivanov are mentioned. There are
7 figures and 7 references: 5 Sovi
the English-language publication-reads
Proe, IRE, 102, part B, 757, 1955.

ASSOCIATION:

, ’ Leningrad (Physicotechnicgl Institute imeni A; F. Toffe
AS USSR, Leningrad) o ‘ R

SUBMITTED:  July 29, 1961

Fig, 1. Band scheme{wifh-poséible transitions;

Figs 7. Pﬁotoresisténce and photo céll..

34226 AT
5/181/62/004/002/009/051 .
B102/B138 - . .

7a) and of a photocell with p-n junction are compared .
er, N. B. Strokan and L. G Paritskiy are thanked ' =
Tarkhin and Yu. V. Shmartsev for the specimens. L '
Kosonogova (Izv. AN SSSR, ser. fiz. No. 5-6, '

iet and 2 non-Soviet. The refgrence,fq-.
as follows: J. M, Waddel et als =~

Fiziko-bekhnicheskiy institut im. A, F. Toffe AN SSSR .
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| MASLOVA, L, V.; MATVEYEV, O, A.; RYVKIN, S. M,, STROKAN, N. B.g
? TARKHIN, D. V .,rrfmozov V. G, |

Poesn.bilities for using ai]icon counters in- uuclear reaearch. o

! ]
Izv. AN SSSR. Ser. flz. 16 no.12 11.98-1505( D. 622,1) :

(Nuclear com{:eraaebesigi;rand constructiqh) g




APPROV iay o : |
» ED FOR RELEASE Thursday, Sep':e;n"btirzéﬁ 2%)(())22

CIA-RDP86-00513Ri 1652 -
001446520
CIA-RDP86- 00513R0014465200(())2277

S L | R o
7 4‘/6547' o T o s/058/62/ooo/005/118/119
26,151 : - R o AGOI/AIOI e

‘AUTHOI : _}XV}},‘?LH M._, ‘§trokan, N B., Makovskly, L L.

.LI'"LL The ¥ metlcs of photoelectric cells v.ith n-p junctions Lo

”"RIODICAH ‘R;.Lerﬂ ativayy znurnal, ,Fizika, ‘no. 5, 1962, abstract 5 3—62:1
(V. sb. ‘I‘otoelektr. i - optich. yavleniya v poluprovodnikakh" ) Kiyev,

AN UuSR, 1959, 360 - 3oo)

Tne Alneracs of JISTH (IETI) photodiodes was cof\51dered with
ghted n-region and tumng only the. hole: current -into account
ne rectifier elcmerm emf of thé open photodiode circui
l:.fetlme, ¢, of £ nonequilibrium holes. if the inequa.lity T ))R C is '
satisfied, ¢ is the total capacn.ty of the Junction and assembly; ~and Ry is tne'b
res:.staince of the n-p. “juncbi { zero. voltage. The sn.milarity between the curves
of rise and drop of the pho ‘ - intensity of 1i

Lo nt an increase. o of the latter, thls smila.rity 1s dlsturbed The inequality

T R can be: dlsturbed by & decrease of temperature, An the case of a hlgh :
capac1ty C, anc'. ‘in dependence of the type. “of photodiode. The general case o;

Card 1/2 ':"‘




"APPROVED FOR RELEASE: Thursday, September 26, 2002  CIA-RDP86-00513R001446520002- o
520002-7
APPROVED FOR RELEASE: Thursday, September 26,2002  CIA-RDP86-00513R001446520002-7"

‘Thé.kinetics of photoelectric cells wiﬁh:nvp Jjunctions = A061/A101

B s/058/62'/ooo/o<‘)154/1'18/ 1 19‘“ :

pnotodiode connection at a load Ry is_examinedvquantitatiyely.;_Thcicufvcschf‘
scribing the approximate solution of the system of equations of the rclaxation_
process in 1imit cases of emf drop are analyzed. The results obtained with both :
“aceurate and approximate formulas for the emf agree well withfexpérimental data;:j ‘
‘Provisional information is presented for the kinetics of LETT germanium photo- ..
diodes of a sensitivity from 1 to 4" a/lumen, a dark _current of 700 to 500 a2, an
admissible voltage limit of ~5 v, and a lag of 1072 sec. There is'1 reference,

V. Shch,

[Abstractef'é note: CompieteAtranslaiidn]:- E
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' j 9//77 //.//35,/05/)
: AUTHORS S Berkovakiy, F. M., and~R'vd »'

P junotionfdue5to,mejority'

Nonsteady photo emf at an n-

’TITLE:'
: carriere

4v no. 2) _19627 376 378

‘o,PERIODICAL';‘ Fizika tverdogo tela, v.
s is only observed 1f a potential
enerated.’ Houever, ‘since’ the

'TmXT Steady photo emf in semlconductor
f an inhomogeneous seml-*

d 4f minority. ‘carriers are £

to establish the photo- ~emf o e
dlfferent, a nonsteady photo ~emf may. also be. observed wheng

~only maaority carriers are generated The time required for. establishment
“in-this kind of semlconductor ‘will depend on the lifetime ¢ and: the time
for ‘establishment of: diffus1on—migration equilibrium e/4nd, which'are .

different. A nonsteady, photo -emf due" -to: majority-carrier generatlon was oo
ed by’ diffusion. of antimony into . gold-doped ';x(f'

'balrler exists an
periods required
-conductor may -be

_ d»observed at n-p junct1ons produc »
e:p—type Ge, with an Au concentratlon of-~1015 The 8 eotral photo” mffg
2: for steady 111um1nation ( g and pulsed

dlstributlon is: shown 1n Flg.
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' ‘?thstéady photo?emf'at an};._

‘1;111um1nat10n of 10 cps (b) : -
A 2.8, only majority.: carrlers_are generated Ther 1are 2. flgures and
6 Soviet references.” © ' L o A

ASSOCIATION. Fiziko tekhnicheekiy 1natitut im. A F. Ioife —,»AN SSS
R Leningrad (Physicotechnical Institute imen AR
AS USSR, Lenlngrad) ST B .

. SUBMITTED:  July 29, 1961 e
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29, 7700 (/osfloqs,,ggg) . Bi02/B13E

'AUTHORS‘ : Konovalenko, B.. Mo, Ryvkln, Se M,, and Yarosnetskly= I. D.

',TITLE*:>~ " Radiation defects caused by fast electrons 1n n- type:
germanlum R TR 7

PERIODICAL Fizika tVerdogo tela, v. 4, no. ,'»962, 379- 382

’TEXT " The concentratlon M of radlatlon defects, the number l of the -
defect levels and their energies. were determlned for n-type Ge. .-
15 ¢

(A/ ohm: cm, ne2s 10 3) which was irradiated by 2. S-Mev electrons,

”_'Tna electron cur¢°nt den31ty was ~5 Fa/nmz, pulse ‘duration wa5'~«2 psnc

~and TPDPultlon frequency was 50 sec-1u' The samples (8:1-1 mmB) were L
wateL~coolpdc ‘The electron energy behind the specimens was ~1,5 Mév, so . V?
that for calculations the electron energy in the specimen: was taken to-be- .
~72 Mev.  Carrier concentration was determined by measuring the Hall

constant between 77°h and room temperature. M and 1 were. determined using

7 :5rtherrglations n, = N, - ML, and n, = Ny- M(l 1)- n, is the elect*oq
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i . o ' , - s/181 62/00A/002/011/051,~
'.'Radiatlon daleﬂts caused bJ fast,‘, B102 B138 - :

concent"pulon An hho conductlon band at low temperatureq, when all dpfﬁct_ -
jevels are filled up and all donor levels are completely. jonized - (section I
in Fig. 1). At hlgh temperauures, when the upper_dnfect lJevels ar®
uomplo*ely 1on1bgd n‘1 is the electron concentration (sectlon IT1in -

: '?1g 1), i was also determlned from the actlvatlon energy of the upper‘
jevels and the carrier concentratlon of the linear part of II, using the =
relasion n-n; = VMN °£P( AJM/2kT) N, wes calculatnd for the effective -
nass h’ = 0q251m . For several dlfferent spnclmens, the fol‘ow;ng resulvs

- were obtaineds Ny was (2 08 -2.26)°10. 2 en 3, Ml wes (1.65- 2 03)10‘5 2,

f7vM Was (4 25" - ,,2) 1014 cm 5, 1 was 3 g - 4. 2, AEM 0 20 - 0. 23 ev, ana '

thﬂ radlatlon defect- formatlon cross section was 1- 45-1- 55 barn- it wWas
galsulated from @ M/ﬁNGe, d,— electron flux dengity,-N Ge ~ number of Ge.

_atoms per bms Elec«rons with »425 Mev Were found to produ se defents wiik
the fOlluh;ﬂg |ev°1= ‘  —0 24 ev, E 0. , 36 nv,r"-*O 25 ev and E’+0 11revs»

... There are 3. flgurps 2 tables,:and T rPferences. 3. ‘goviet and 4 non-
- "soviet. -The thxee references ‘to Engllsh«language publlcatlons read as

'5f'Qa}&i2/3
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AUTHORS: . Dobrego, V. P., and Ryvkin, Si_

- TITLE: Co Negatlve photoconduct1v1ty in germanlum at’ 11qu1d-helium
) ) etemperature . v ) g

PERTODICAL F1z1ka tverdogo tela, V. 4, no.,2, 1962, 553 - 555

TEXT: Negatlve photoconductlvity wus d1scovered in n-type Ge' w1th :

~gpecific repgistivity of 0.2 - 0.4 ohm* cm ‘and -type Ge of 0. 5 ‘ohm+cm at55
“helium temperature. In n-type Ge ‘above hm-Om no- effect was observed.
AL low 11lumination 1ntensit1es conduotlvity decreaaes in . a very Bhort

range (a in Fig. 1)+ Oscillograma were taken of. the current ‘rise.and

" . drop in-a cell. with the: sp901men exposed t  1ie 1aee.%>From

~“{he’ osclllograms it:can be seen. that p051t1ve and negatlve ‘photo-. :
- conductivity have dlfferent ‘increase ‘and decrease conatantg, the latter:

' peing particularly. Carked.. Both curves. ‘are non-e .The red

edge of negative: photoconduct1v1ty 0
o the short—wave dide. photoconductlvity decre
1.1 = 1.5 e 1t is assumed that the negatlve photoconduc
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h?hﬂ oo :
o e s/181/62/oo4/002/043/051
VNegatlve photoconduct1v1ty..." T B102/B158 Lo

due to increased populatlon of the donor levels, caused by 111um1nat10n.
There-are 2 flgures, 1 .table, and 4. non-Soviet references.. The .three

 peferences to English-lanpuage. publications read as’ follows: C. S. Hung.
J:. R. Cliessmann. Phys. Rev. 79, 726, 1950; H. Frltzsche. J..Phys. Chem.

'Sollds, 6 69, 1958; P Csav1nszky. Phys. Rev. 119, 1605, 1960

_ASSOCIATION::,Flzlko-tekhnlcheskly 1nst1tut im. A. F. Ioffe AN SSSR .
: ‘v Leningrad (Physlcotechnlcal Instltute imeni - A./F. Ioffe
AS USSR Lenlngrad) RN i EET At .

SUBMITTED: = November 3, 1961

Fig. 1. Lux;émpere:CQaracterISticd.

. Fig. 1
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,_’,l;[ I’WU S , R PR 3101/3102
AUTHORS : flbovskly, N. A., Luklrsli, D P., Mashovets, T._V., and

Ryvkin, S. M.
D =

'TITLES : ) Blergy spectrum of some impurlty atoms 1n germanium and
DR slllcon . : : o , :

: PEHIODICAL.-,FJz1ka tverdogo tela, V 4, no. 3, 1962 816 - 818"

,TLXT In‘a nr'v1ous paper (rTT ay- 1381, 1959) the authors suggested a
" pethod of determining.the tolal number of acceptlor (or. donor). levels o
- - pertaining to one structural defect and lying in the forbidden band.of:a

" semiconductor.  The. method consists in measuring ‘the temperature dependence

‘of the Hall :onstant in specimens with known ratio of the concentration:.

of the "ordirary" carriers (of the elements of .the groups I11 and V)ito "

the defect concentration. Such measurements viere. made in gold-doped

I (T ~type Ge, copper-doped n-type Ge,-and gold-doped p--and n-iype Sl..5’
":S.Spec1mens vi.th known! impurity concentrations are- obtalned by diffusion.
.. In the mea:irement, the ooncentration ¥ of the atoms added must be such
"tnat M1<<Nl, or Mk<.Na, where ‘17 is ‘the number of the acceptor levels,1
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th number of the donor 1evels,‘Nd, N are the concentratlons of the.

rordinary" donors or acceptors, respectlvely.» The results (Flg.~ ) whlch
Fhow a concentratlon n of the ordlnary donors prlor to doplng whlch

corresponds to complete 1onlzat10n, and n, azter dOplng 1nd1cate that at I

11qu1d-n1trogen temperature fllllng of the- ordlnary donors (V-group
elements) sets in. The concentration which increases with temperature

- (Ie and -II4) corresponds to the ionization of the uppermost level of’ the
impurity atom and the concentratlon n, (Flg. 1) to the complete emptylng“

' of this level. The relatlon 1= (n - n2)/(n -.n ) for Cu in Ce is 3. 1

for Au in Ge (2 sp801mens) 1=2.8 and 1=3.1. Wlth n-type and p-type :

. 51 the curves I and II coincide at high temperatures (approximately SOOOK)‘
from which it follows that in- slllcon gold forms one acceptor: level” ‘
(l ‘1) and one donor level (k= 1). The calculated activation ‘energies
- for the upper acceptor: levels ;of "Cu and  Au in Ge, and the acceptor and -+
- donor levels of Au in Si agree with publlshed data. here ‘are”2 flgurea
“and 5 references: 2 Soviet and -3 non- Sov1et. The three references to

. English- language publicatlons read as:- follows: H. H.: Woodbury 2. W. W.
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Rev., 105, 84, 1957; R. Newman, Phys. Rev., gg, 278, 1954;
8y R. 0. Carlson, a. Gallagher, Phye.vHev., 10 05, 1168, 1957

fFlZlkO tekhnicheskly inatltut ime A, F. Ioffe: AN SSSR,
Leningrad (Phy91coteoﬁnlca1 Institute ‘imeni A, P.. Ioffe

' December 30, 1961

(a) doped with Cu; (F) doped with Au._
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AUTHORS: ' hasledb%, D. N, Rogachev, A. A., Ryvkin, S. M., and
t N Tsarenkov, B..V. ~ : NS O

TIVLE: _ Reconblnutlon radlatlon of galllum arsenlde ‘b

LJdLODIC\L :F1z1ka tverdogo tela,-v. 4, no. 4, 1962, 1062 1065

i 1EXT onocrjstalllne n- type InAs plates wlth an electron concentraul

of ;10 7 fs were used to study the 1ntr1n91c recomblnatlon radlatlon.

A p-n Junctlon of ~0 1 cmz was produced by diffusion of Zn.or Cd 1nto the
InAs plate... The nonequ111br1um carriers were excited by pulsed
- injection. throuah the Junctlon. The radlatlon was observed 1n paralle

40 the p-n Junctlon plane. AL TT ' the emigssion spectrum has-a narrow
peak at 1.47 ev (optlcal self—absorptlon edge) and . two max1ma at. lower
energies which are in connec )

" One of these levels ig 0.2 ev: dlstant from

~band, the other 0.25 ev from &’ band edge:

maxima depends: on the current density thlough the p-n Junctlon. .

‘Card 1/2
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Rccomolnatlon radlatlon of galllum ..Q::',. B102/B104

'tmn 1a/cm' only 1npur1ty radlatlon is observed, then intrinsic radlahlon

arises and increases: rapldly, and between 10 and 100 a/cm2 the relatlve
‘height of the maxima remains. constant. The Tesults can be explained by
“assuming volume- charge recombination at weak currents and 1ngect10n at

nign currents. At above 10 a/cm2 the emission 1ntenu1ty increases v
linearlJ with tne current denslty bhrough the p-n Juncblon and decrecses i

~ only ahove ~1O a/cm o ”he forbldden band widhh 15 temperature dependent

accordlnor to the law (1 51 -5.6¢ 10 T) ‘ev.  The 1ntrin51c cmlsslon 1line

" narrowing observed at high current densities can be explalnnd by invers
band. filling (productlon of sthtes with '"megative temperatnre") or by
assuming that the’ injected carriers cause: degenerate filling of one band
only. The latter posslblllty is® more probable. There are 2 flgures.

' ASSOCIATION: Fiziko—tekhnicheskiy 1nst1tub im. A. F. Toffe AN SSSR,
: - Leningrad (Phy31cotechnlcal Instltute 1men1 A.‘F. Ioffe S
AS USSR, Lenlngrad) . ;

| SUBMITTED: . Janvary 11, 1962
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' LnU”nORS : Ivanov,'Y L ’ and__zzi£lL____~_’__
PITLE: ..“. ,'Optlcul charge exchange: of 1mpur1ty centers and‘kineficé‘
’ of 1mpu11ty photoconductlon ) i T

% 7ﬁprnIoDICAL- ‘_Flzlka tVerdogo ‘tela, v. 4, mo- 6, 1962 .1482;1491:‘

“,‘T?(T' ‘The Vlnetlca of u“otoconductlon in dlreut and reverse charge
. exchange through the C-zone has been 1nvest1gaued etperlmentallj, and - -
. .resdlis have been ‘interpreted qualltatlvely. The examined five groups’
.7-of n-type gernmaniun gspecimens with copper introduced by . diffusion -~ L
ﬂ*ﬂcomnrisad almost -all possible stages of compensatlon. ‘®hne jllumination of .
" group I specimens (all Cu" centers having a triple negative charge) and ;
.. -of group v gives rise-to electron exchange. between a: single level . -
~-(level III for group I, and level II for group V) and: the corresponding’
“zone. The relaxation curves then contain only one "fast"‘component.-”lf
;‘jspeclmens :of groups II. and III (contaln;ng triply and: doubly charged.
‘centers) ‘are irradiated: with- 0.43 ev>hyv20. 26 ev, both .slow 'and fas$
'relaxatlon appears. Under 1rrad1atlon w1th 0. 49 ev,zhvf>0 4}fev, the

cara 1/3.
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'ffOptlcal charge exchange of 1mpur1ty '”
lopes down gently ow1ng to charge exchange of the Cu

£ IIT (all- Genters having: double negatlve

relaxatlon curve: 8
se charge exchange ‘which may 3

o centers. Th- jrradiation o
j charge) witn O. 49 ev> v \0 43 ev .causes. rever
‘change the -rate-of generatlon and, 5o a lesser degree, also the 1ifetime. -

“In the irradiation: tof: group: IV specimens (contalnlng alngly and -doubly -
;,charged centerg) With 0.43- ev)»h/'>0 32.ev._as’ well ‘as in the: short-wave'
“range) there appears & nfagt" component.v xheoretlcally p0851b1e slow %%&
° .processes are not . observed. ~After. 111un1natlon of ‘a group. IIL speolmen it
o with O. A9 ev> hx >0.45 ev,‘electrons from levels‘II .and III are: transferred
';g;to ‘the C-zone.. ne 1ntens¥ty of this ‘reverse process (‘flashlng" ’m.

‘. increases with progressing filling of ‘level III with electrons. A 8

~istate; sets in® after a° certaln t1ne.,~Hence, the amolltude of thlefh

: ,f”fflashlng" (characterlzlng the . concentratlon of : trlply charged non-.
oL Wequlllbrlum cenuers) tends toward ‘a 11m1t1ng ‘yalueif. prellminary .
i ‘ '41llum1nat1on has been’ nrotracted for a suffic1entlj long tlme.;,xhe more

_intense the 111um1nat10n,‘the more qulckly “thig:limiting value ‘is: :
attained. = There are 6 flgures., ‘The most 1mportant Engllsh language f?

A :xfreference ig: J. Lambe, C. C- Kllck. Phys. Rev., 98 909, 1955.;‘f

Ccera2fs
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. AUTHORS: . Arkad'yeva, Ye. N. Parltskly, L. G., and Ryvkin, S.fu

"TITLE{ A method of long-wave photoelectr
R T in- semlconductora .

 }'fPERIODICAL' FlZlka tverdogo ‘tela, v.,4, no. 6, 1962 1578 - 1588

i TEXTs In the new metnod descrlbed here for the 1nvest1gation of =
L relaxatlon processes in, semlconductors, the ‘sample is 1rradiated with
. a probing pulse of long-wave. 1ight (Fig.\15) along witha: suff1cient1y
long square light pulse (Fig. 1a)" ‘that excites the relaxation ‘process :
~under investigation. :The wavelength of ‘the probing pulse ‘is‘s0. chosen
"~ that the levels under con51derat10n are jonized. In this case, the . .
" 'signal on the. oscilloscope screen has a definite form (Figs 18 ).'iTHe
;‘concentratlons of free and bound carrlers .can be .determined from the -
. slope of. the curve on- the«écreen and ‘from. its peak produced by the prob-
L ing pulse. The: ‘sample can be! irradlated with'a- .series’ of probing pulsesi
" ’‘during the interval of a single. squaTre pulse (Fig. 2)  and this. ‘enables .
'""the relaxation of the concentratlons to be determined.' The light fron the
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- source S (Fig. 3) and the: probing 1nfrared light of the monochromator i
© 0 are’ ‘regularly interrupted by the disks. ,Q (square pulse) and ,ﬂ The

C_»j,81gnals of photoconduct1v1ty are recorded by a double-beam. oscilloscope
.~ . and photographed. The probing pulse is- automatlcally shifted along the
. -7 " square one. Examples of a qualltatlve analysis of the behavior of i
-+, .. non-equilibrium carriers in CdS, CdTe, Ge, ‘and Si: durlng photoconduction
TLT at »~1009K are given, and a probing method: for several types of local:
'5_levels in- semiconductore is- described., There are 15 figurea.

,‘:l]ASSOCIATIONx Fiziko- te&hnlcheskiy institut im,. A. “Fo Ioffe AN'SSSR
S ‘Leningrad (Physicotechnical Institute imeni A F. Ioffe
AR . AS USSR, Leningrad) Bl -
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AUTHORS: 'ndgachev, A A., and_ Ryvkln, s, m.'

R TITLE: . . Temperature dependence of the radlatlve recomblnatlon cross’
: sectlon in germanlum :

: PERIOLICAL: Fizika tverdopo tela, v. 4, no. 6 1962 1676 - 1678

TEAT:ViThe authors' nrellmlnary exoerlments have shown that at 77 K 3nd

with a hi n LnJectwon level - (]p"~1016 3) the time constants of ohoto-‘

~ conducu1on in germanium are greater than was concluded by van Roosbrock
“and W. Shockley . (:hjs._qev., 94, 1558, 1954). They also meas red the -

tenperature dependence of the radiative recomblnatlon cross section in.

. n-type Ce ciodes.”  Only a 'slight increase: in intensity of" the recomblnatlon

" radiation vias observed as. the n-p junction was cooled from room temperature

- to liguid nlt;ocen temnerature._"§~v1/T It is stated that ‘the ‘rapid de-

"'creESe'in,ﬁh with rlslne temperature, as establlshed by van Roosbrock an

Vk.ahockley, is’ probably due to an error 1n calculatlon. It is: demonstrated

'f[1;Card /2
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' that evén‘uhder ideal'éondiéiohs o ¢ cannot decrease more rapldly than in

','prOuortlon to T -5/2 ”here is 1 flguxe. ' : RN

A3S0CIATION: F1z1ko-tekhnlchesk1y 1nst1tut 1m. AL P Ioffe AN S35R
Leningrad (Phy31cotechn1ca1 Instltute imeni- A..F. Ioffe :

(A4S USSR, Lenlngrad)

fSUB"Im”“ ‘  ‘February 26; 1962‘
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RYVKIN S M., DOBREGO v. P., KONOVALENRO B. M., IAROSHETSKII IJl

. Induced impurity breakdcwn 1n bomp°nsated germanium and <

- current oscillations relatad to it Fiz, tver.tela 4 no.7s
1911-1914 J1 62, , , _ ' (MIRA 16:6)

1L Fi?iko-tekhnicheskiy 1nst1tut imeni A, F Ioffe AN SSSR, :

: Leningrad »
(Breakdown, Electric) (Germaniuma—Electric properties)
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'AUTHORS" Vitovskiy, N. A., Mashovets. T.vV., and Ryvkin 5 ,

The energy spectrum of the gamma radiation defects in if

*TITLE:'
e 31llcon

1962 2845 2848

" PERIODICAL:  Fizika tverdogo tela, v. 4, no..

f the Hall constant was stud1 d:on. n—'

. and : p-type silicon -samples before and-after their exposure to Co gamma
“ ‘padiation, Irradiation (1.4- 1017 quantu/cm ;10158 10 quanta/cmz) WP
" reduced the conductivity of Slllcon. “The measurements carried out: in: thev,yv
.-:range 55- 450°K shOWed that 1rradlat10n glves rise totwo. levels in the upperf
“_half of the forbldden band that are. capable of’ acceptlng electrons.'a -
ot Ec - 0.18 ev and E, - 0.5 ev.v The production cross-sectlons of these: levels‘f e
i 26 and 1.8-10 -2 ¢ , respectively.ﬂ In-‘the L

L o.iirare approxlmately 1 4 10
f‘llower half -of the forbldden band there was’ one 1eve1 (E +.0.23: ev) W1th‘

B ! a production cross-sectlon of about 1 2-1('.)'2 cm?, The%e ‘are 2vfigures
&nd 2 ta.'bles.-’ s LT TR :

PEXT: . The temperature dependence o

',7;Card 1/2
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1154AuTHQRSz - _iVitovskiy, N: A., Mashovets, T, v., and Ryvkin, s M.

g }TITLE: f _'lDetermination of the activation energy of impurity center
: LT : :levels and of . atructural defects 1 aeniconductors :

"v‘ PERIODICAL: Fizika tverdogo tela, y.a4, no.<10, 1962 2849 - 2855v;

"*;jTEXT: A study was’ made of the temperature dependence of the carrier con-
jﬂ“centration in sem1conductora ‘with. impurities ‘and ‘defects, the spectra of
+“which are complicated by their being several typea of levels, Accordihg to

.~ ‘measurements log -n = f(1/T) is, in ‘this case,. a complicated. curve com-. . .-
y‘fpriaing plateaus of different lengtha and eectiona ‘with different . inclina-?-r
f},tions. :The activation energy of all posaible levels is- calculated ‘to obtai
oea quantitative theoretical ‘description. For einplicity a semiconductor: it1
", ‘considered having: two levels in the’ forbidden band. At absolute zero one %

"+ 'of them should be:partially filled with- electronl, and the: other ‘should be.

. filled completely (Fig. 2). - The results can then be generalized for an =

S arbitrary number of . levels.f If,:in the entire’ tc-pcrature range the rela

‘ @”tion AE - AE1;>kT is valid where AE1 are the ldvcl activation energies,
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g Determination of the...

’furthen the nentrality condit1on of the system can be given by

]

. 'the{selhtipnjiajag':

. The curve log n = f(1/T) is dlvided 1nte 6 se %
i ctlona (2 plateaus 2.8lo i
%, - and 2 transition sectionc), nis: calculated f : : i t ng:d
L or each: e ;
v;idenaity is studied. With the aid of » ‘ ach Gﬁction and thg ,??te~yl
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-vaetermination of the... : C o ,:’;V ; 3102 112
AEZ can be determined experunentally from the high-temperature inclined :

- section, if m and (M +m ) in the point g'z o ™ m1 is determined from
‘ 2 S

' n.._}/(m -f-Mz)'r2 cjr_1/(m +Mz)m : (7)

and d(log n)/d(1/'1‘) is determined from the curve. The statistical welghts
3'1/X2 of the levels need not be known but 3’2 can be calculated from" (7)

' These relations ‘are vahd if M2~ my . If M »m then the activation energy i

. can be calculated directly from the inclination of the curve vuth the aid
of R :
S dlgn :

(F)

This is calculated for a. practical case, Finall}, further possibllity is’-
pointed. out of calculating AL from the temperathre dependence of the .

‘carrier density: the. curve .log(n-m1 )-f(1/'1‘) cnn be constructed and th

: :Card 3/4
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: 'tangent whose 1nc11nat10n gives the activation energy directly can be draw
- at the point corresponding to Eq (1).- N, denotes the effective state

density in the conductlon band, Mi'are the level concentrations and’ o, is

-4 :
the’ electron concentration on the M1 level. There are 3 figures.-
'ASSOCIATIONx, F1z1ko-texhn1cheskiy instltut 1m. A. F. Ioffe AN SSSR, Lenin

: - - grad (Physicotechnlcal Instxtute 1nenx A. F. Ioffe AS USSR,
‘Leningrad) : :

. /SUBMITTED: = .May 30, 1962

Fig. 2
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AUTHORS: - Kazarinov; N. M,e Matveyev, 0. Acs Ryvkln, Sn Mgi_Solov‘yev '

© Se M.,, Strokan, N, B.,, Tarkh:mi D.- V.

TITLE: ° ‘-vInvestlgatlon of semlconductor spectrometer counters for.
T . measuring Iragment energles el : o

' PERIODICAL: Atomnaya energiya, Ve 12, no,,z, 1962, 153 - 154

‘TEXT' 0235 fission- fragment energy ‘was measured by'semiconductbr doun=
ters developed at the f1z1ko—tekhn1ehesk1y institut ‘im. Ao ¥, Ioffe
(Phys:.cotechnlca1 ‘Institute imeni A, F. Ioffe) The - surface-barrler

" junction of these. counters was produced by spraying gold onto an n-type;
silicon plate. . These counters9 which ‘were studied earller by the authers
(Atomnaya energiya,;. 11, no. 3, 217, 1961); were found %o be well suzted

.. for alpha spectrometrj (resolution O. 5% for. Ey= 5.5 Mev). The volume ]Y

. “charge region.was about 60/A»for maximum voltage, much greater than the "'

Vf.fragment range in silicon,:. Fragment energy was measured with 2:0:9" mm Al
target, -placed in a ‘thin-walled: aluminum vaggum chamberc .The - target had a
'1ﬁvacuum~sprayed layer of UF4, enrlcned Ain. U to- 92 8‘ Dlameter of - thoi
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',Investlgatlon
'”‘glayer was 1.2 cm,

‘ 'colllmated 1nto the chamber.

1“f11ghn measurements.

pf ‘the fregments. ~As: ‘the’
-'part of their path - thls effect

»Sp&Clal counters
~This time ‘the shape was the same,
~golute values.’
layers ‘and partly
the .silicon counters.

Card 2/3

~M.~___;_____———é—¥—-‘“— ——

of semlconductor Too

e and the total welght was 120/Ag°

S was placed 1,5 cm below ‘the’ target
‘The counter: pulses were fed. to & preampll—;:,
©fier and thence to a_ ;OO—channel analyzero

" thus measured differed con31derably from those obtained from time- of—v‘:rf
Thls was’ ‘found to be
'counter surface, whlch were nfrongly dependent ‘on “the. angle of 1ncldence ‘
fragments 1lose most. ‘of  their energy in the first
was much hlgher for them tnan for alpha :

: of 16 mmzparea were produced w1th a thlnner layer of ¢
< gold -and the energy: spectrum was measured again: and compared as- befor

/This is. attrl‘buted partly to energy
) “to” the . ‘energy’ being carried away

‘In .the Au layer. ‘losses do not. exceed 1 Mev.
yield: better
There are 2 figures and 5 referenceSf
four references. to rncllsh—language pub11cat10ns read as: LﬁllOWSZ

CIA-RDPS6-00513R001446 T
520002-7 T
CIA-RDP86-00513R001446520002-7" '

532/6 - ' o
s/089/62/o12/002/o1o/o13
B102/B158

The elllcon connter
to av01d belng: hlt by the neutron beam
‘The fragment energy - spectra s =

“due, to ‘energy. . ‘losses in the

with ‘a dlfference of ‘about 7 Mev in- Cabei
‘1osses in: ‘the fissile
AVE flSSlon ‘neutrons.
Apart: from ‘Other advantages
results than es- g 1onizat10n chamborso.‘
1 Soviet and 4 non-Soviet.. The v o
| ‘wc;fs:,te‘m; e
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VITOVSKIY N A.,AYMASHOVE’IS T V., RYVKIN, S.M.

g__--——-—"_""'—/

; Energy apectrum ‘of gm—radiation dgfects in silicczn. Fig.lz) L
: tver.tela A no. 10‘28L5-281.8 0 '62 e ).

( )
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| VITOVSKTY, H.A.5 MASHOVETS, T.V.; RYVKIN, .M.

m

L ‘Determining the ‘activation energy of the different levels of
- impurity centers and structural defects in semicond ctors, - - L
Fiz. tver tela 4 no. 10 2849—2853 0 l62 o (H[RA 15 12)-

1. Fiziko-tekhnicheskiy institut imeni Ioffe AN SSSR I.eningrad
(Crystals-—Defects) (Semiconductors) (Quantum theory) '
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msmnov TINL g ROGACHEV .A.,,Bmu.,' @ARTsxmv, v_:z?.,:v;:

Structire of du-ect recomblnation spectra of gallium B . -
'»a.rsefnde. Fiz. tver. tela 1. no. 11 331.6-3348 X '?2. 15 iz)'f

TSARENKOV, B.V.

1. Flzx.ko—teklmlcheskiy 1nstitut meni A F Ioffe AN SSSR

L rad .
oriing (Gallium arsenide-Spectra)
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RYVI\IN Solormn Meyerovich, MATVEYEV Oleg Aleksandrovich,,
e ”STROKAN Nilfita Borisovich , T

[Transistorized nuclea cott érs' f’oluprovodnikovye schet- -
_chiki iadermykh chastits,  Leningrad, 1963...39 p. (Lenin—,

gradskli dom nauchno-tekhnicheskoi propagandy, (M ;1}& 1287) 7)
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AM4016851 ' j' Boox expr.orranou

y*vkln, Solomon Meyerovxch

o sl ‘ S ks s

j Photoelectrxc phenomena in semxconductors (Fotoelektricheskxye‘, =

' ‘yavleniya v poluprovodnikakh) Moscow, . F;zmatgiz, 63. 0494 p. o
111us., blbllo. 13000 copies prznted. S , :

i Serles Note. FlZlka poLuprovodnxkov 1 poluprovodnxkovy*kh przborovi

:lTOPIC TAGS-' photoconductlvxty,,photoelectrlc phenomena. semlcon-?
i ductor, carrler ‘generation, carrier motion, carrier recomblnatlon,
i adhesion, diffusion," drift, photoemf, 1ntr1n51c photoconduct1v1ty,
g extr;nsxc photoconduct1v1ty;i-r o , ST

;.PURPOSE AND COVERAGE- The monograph cons;ders processes of generaf
.~ tion, motlon,‘and recomblnatlon of non-equlllbrzum carriers in semi
- " conductoxs.:- Pr1nc1pal attention 'is paid to an analysis of. recom=
! b;natlon VLé local centers,'adhe81on, dszus;on and drlft of non- .
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AM4016851

R equ;l;brlum carrxers in electrlc and magnetlc fields, to the relate
! phenomena of photoconduct1v1ty (1ntr1n51c ‘and extrinsic) and ‘photo
emf, . and also ‘to methods of experlmental investigation of the '

.| kinetics of photoelectric processes. The book is for physic;sés
o and englneers dealing. wmth sem;conductors.,t}v,

é;‘ TABLENOF coNTENTS [abrzdgedl;

t

,Foreword -ﬂ- 9

,Ch. : Phenomenologxcal descrxptxon of photoconduct;vxty -

Ch. II._ Methods of measuring statlonary photoconductxvxty - -'37;

t Ch. III. Determlnatxon of main phenomenological parametorl by 1n-h
e vestxgatlng the kinetics of photoconductxvxty -'=.56 - . ,

' {"Ch. IV. Generation of nonequilibrium carriers - - 104

3 . Ch. V. Recombznaticn via simple local centers = - 123
' jV;.. Adhesium of nonequilibrium carriors - - 166 e




"APPROVED FOR RELEASE: Thursday, September 26, 2002 = CIA-RDP86-00513R001446520002-7
APPROVED FOR RELEASE: Thursday, September 26 2002° - CIA-RDP86-00513R001446520002-7"

T e e

_Qj SR TR WP D P TS

’:AM4016851

’7VII.u Recomblnatxon via mult;ply-charged cente:s'- : ;
VIII. .Intrinsic (interband) recomblnatxon - 216 coprl
“IX. Extrinsic photoconductivity - - 241 .- S
. X. Some effects of combined excitation - - 260 :
“XI. The meaning ‘of the "lifetime" concept - 294
S XITI. Diffusion’ and drxft of nonequxlxbrxum carrxers (monOpolarh

' .case) - = 307 S
,Ch XITI. Dxffusxon and drlft of nonequlllbrxum carrxeta (b;polarjg

case) - - 335 Ea O DI
fCh XIV. Some photomagnetoelectrlc‘and photomagneto—concentrat;on*i
b effects’- - 371 AL . SER D :
. Ch. XV. Photoemf 1n lnhomogeneous semlconductora -
?therature - - 478 Sl B SRR :

ViSUB CODE. PH e:“ : ﬁ  123u163

*DAmE ACQ.
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CAUTHOR: Ryvkin. 3. I., noctor of Phya
N - . ._...._ :
uctor oounters for nuolcar partiolel

; TITLE:- . B Semicond
‘?1965. 56-50

PERIODICAL: . Akudemiyu naukisssn

n’ ut cry- nl oountorl 'hloh

,TEKT' The " development of the productio '
Yy outlined,and tha udvnntago- ‘and’ ohortcollngl

 began 17 years ago:is: briefl ‘
d:of -homogeneocus no-icondnotor el

“of “germanium or gilicon junction “counters: an
counters are: discuased.,;lothods of produci trometric: n-p lurflct

. varrier: counters and n-i=p. counters: h e been 'lopcd=atéthe S
' Fiziko—tekhnicheskiy iﬁatitut in.}-’A.P.» -Toffe: 7Ak(d.lii nauk SBSR. . 7
Ameni AP Toffe of Ahe: ‘Acadeay of - Scienco :

V(Physlcotechnioal ‘Institute: : 1
USSR).  The n-p junction ‘gounters ¢ of a’8Y: plate ‘on. the. aurfloc e
roduced. . jnnotion char;p Ceiid

‘of which an n-p surface. barrier Junctif ¢
~-"ig the effective. region: ‘of-thia’ counte InghOnPlf*icle Pr°d“°e° an .
‘:elect"on-hole pair. in’ thia region, ‘then’ this ‘pair is’ soparatcd by the -

. strong field and’ virtually o reconbination loslon;nrioe. “If the. particlc f
1remains ‘ingide the volun 'cherge region,“then “the ulae ariaing -heu iho o
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Semiconductor counters for o R 1f3104 B10Z"

counter capaoitanoe is ohargedlis'exactly prOportionll to tho particlir

 energy. Two types have been develoged ‘at_ the Inatitute. The’ oensitxvo-g‘f
<. gurface .of the first type was 50 ‘mm€ in’ area, or less,” and 100u thiok.

" These ocounters .are provided. for ‘the apectroscopy of: alphan, fisaion -

fragmenta, ions etc., The reaolution for H-Mev : c-par\iclee -!s O,

.The 'second type had ‘a_ sensitive- ‘surface. of epproxi.atoly S cn. 2-Hov
~partiolee ‘could be deteotcd.A Uaing a B10 convo*ter, thermal neutronlv~

L “oould ‘be detected uith a counting efficiency :g 1%, - The: author developeér5;t:V
: iqAan n— -p oounter with ‘a acnsitive surface 4 g
2 mm thick for detecting 5-lev,¢ articles “'Thc<signal-to-noise rntio

| wasrf,SO.j There are 2_fignres

Card ‘72/2 S

‘in‘area’ and approxinately;ﬁﬁ;gf
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BERKOVSKI’! F.M.; RYVKIN, S.M.
—

ity centers on
Effect of the Optical recharging of. impur
the kinetics of & photo-:en;f . in germanium. Fiz. ‘tver. tela

5 no.2: 381-385 F '63. . (MIRA 16 5)

1. Fizmo-teklmicheskly inatitut imeni A.F Ioffe A.N SSbR Ieningrada.
(Photoelectricity) . (Germanium) o T

eem———— PP oo —. [.A - -

T ST
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BERKOVSKIY F, M., KASYMDVA R Se; RIVKIN S.M.

,Sensitlzatlon of photodiodes resultlng from optical recharging
of impurities. Flz. tver. tela 5 no.2.521.,—533 F 163,

(mm 16 5)

1, Fiziko-teklmicheskig' _:Lnetitut imeni A.F.Toffe AN SSSR Laningrada

(Diodes (Photoconductivity)
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curring during the irradiation process is cons

‘Ithe defect-formation rate with increased dosage

‘bipola.r a.nnealing,effects were: ' f ‘bove ‘roam ’anperature The uthors are
or .interesting discussi










RS

"APPROVED FOR RELEASE: Thursday, September 26,2002  CIA-RDP86-00513R001446520002-7
“APPROVED FORARELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R0014_l46520902-7"

- o L e e e e e i D e D

L 18718~63 EWP(q//EHT(m)/BDS AFFTC/ASD 4D

f-'*ACCESSION NR:: AP3003910 i'S/0181/63/005/007/2023/2025

M

B o BR———ry O
i fTITLE- Impurity photoelectromotive force induced by a current

,'AUTuoRs- Berkovskiy, F. M.,vRy*vkin s,

.dlsovRCE" Fizika tverdogo tela v.v5 no, 7 1963 2023 2025

Z'TOPIC TAGS- photoelectromotive force impurity, induction absorption band
‘f/radiation defect, recharge electron hole § injection e 4

ABSTRACT- A new effect has benn discovered at illuminated silicon photodiodes'
after’ passage of a_ current pulse through ‘the n-p junction in the permissive direcd
" “tiom, the photodiodes prove. to be sensitive in a new spectral region for the i
fundamental absorption band, ‘This relationship 1is shown in"Fig, 1" (see’ enclosure)
. 'The photoelectromotive force has the character of a flash the amplitude and. ]
“duration of: which are determined by the intensity of current or light, Eiectri-~
“cal recharging (of’ electron-hole pairs) is better than optical because the in--
- “jection takes place . at'a distance from the n-p junction representing the layer_
ﬁin which the photoelectromotive force is generated and because nonequilibrium e
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“concentrstions can be injected at higher values, the time for ch rging a sample

TSRS KON
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thus being-very small, ~In their work the authors: used silicon P! otodiodes withf
radiation defects formed by gamma radiation: from cob0, TRecharge of the: levels‘
of radiation defects consequently took place. It is clesr that a similar effect

;must be observed in other materials with impurities corresponding to-deep levels

ﬁPreliminary experiments have shown that. the effect is observed also in Ge photz,

:idiodes that have been exposed to fast: electrons +It is felt that the presen

‘need . is for more’ detailed investigation on various materials ."The duthors thank

: SUBMITTED-‘ 09Mar63

“Ye, V. Ostroumova and R. S. Kasy*mova for their help in carrying out the experi-i
jments Orig art hass 2 figures. o - ’ ERT TR,

-‘ASSOCIATION- Fiziko- tekhnicheskiy institut im, AL F. Toffe AN sssx' Leningrsd_
'”(Physical and Technical Institute Academy of Sciences SSSR) e A

S 15Aug63

| :sua CODE: PH ¢ '7 uo REF sov: 005

i AN
o 202
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RYVKIN, S. M., YAROSHETSKIY I D
W

KONOVALENKO B.M.;

t 28 )hv.‘élvé'étréns'.-:: =
Radiation defects in germa“i“m caused byuiif o (MIRA 16: 9).

- Fiz, tver.. t.ela 5: no.8 2075—2086 Ag

stitut im. ALF. Ioffe AN SSSR, peningra .
(Elect.rons) :

ik tekhnicheskiy’ in
L Fatieo- (Germanium crystals—-Defects)
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AFANAS'YEV V.F. PARITSKIY L G H PRIKO » N

- haracterlstics in oL
n. the lux ampere ¢ (HIRA 16 12)““

t £ tra ing levels o per
Eiiizon? Fiz?ptver. tela 5 no 11 3170—3182 N 6;

-1 Fiziko-tekhnicheskiy 1nstitut imenl A.F Ioffe AN SSSR

Lenlngrad. o
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N, S,M.
Z[BUTS Yu. A., PARITSKIY, LG5 RYVKI”*,* ;;M. . » t N
ith admixturps of mercur_{, ung.: s

ol slllcon ;1z tver. tela 5 ‘no. ll 3301—330L
) (MIRA 16: 12)

: jSom., properties
molybdenum, and platingm_.—

63,

e s T e g
»-1 Fiziko-tekhniéheskiy_institut_imeni:A.F.Ioffe AR‘SSSR,,Le?}ng? 1
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“of galllum arsen’ de -

c and photoelectric p*‘ 12 3510a3523 D 63."‘:"-';
Fiz, tver. tela 5 no. (m_RA B

AN SSSR Lenlngrad'

lJTVITOVSKIY ¥
| operties
Change of tne electri D

irradiated bj-l Mev. electrons.

1 Fiziko-—tekhnicheskiy instltut imeni A F. Ioffe»
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IVANCV Yu L.; RYVKIN S.M,

toon. u:.'tia5n01235!¢.—35U.D
: Photoelectret eff-ct in sxllcon. Flz.r tver e ,; (MIRA 17 2)

: institut 1 : AN ; in rad.
. ]_ Flziko—'cekhnlcheskiy inskti,tut ,:Lmeni A.F.VIoffa‘Al\‘l SSSR, Lep | gra L.
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doktor fiz.—matem. nauk

of nuclaar particle?.

mvxm s. M. , do

Semiconductor countare
no 1856—58 Ja '63. L

(Nucloar couhters):>}f5~ ;

Vaat. AH sssa 33
IRA 16 1) .
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AUTHORS. = i>.Konova1enko,vB. Moy Ryvk1n,’s. M;J Iproshetskiy, I. D.,'*
FEp AT O SR Bogomazov, L. P. : SRR ;

CPITLE: - An Apparatus for studylng the foecffof Gammé:Rédiafiqg_ﬁ7?9,»“
) } * o on Semlconductor Materlals _ i o e

PARIODICAL 'Atomnaya energlya, 1960, Vol 9, Ho 5, P-. 408 - 409

: TEXT- iIn the present "Letter to" the Edltor"; a. cobalt apparatus £ov'
Athe study - of the effect of gamma . radlatlon on the, electrlcal propnr—{
“ties of gemiconductors is described. The anparatus was developed ‘in. e
1958 by, the ‘Fiziko- —tekhnicheskiy institut AN SSSR (Institute of Physics -
“and Techqology of the AS USSR) . The. principal’ use of the ‘apparatus. 1s:.;p

- .in the @roductlon of. defects that are constant in time. To obtaln »

’ enough'defects, “fluxes of’ 101t ’zsecf, are requlred Flg.1 ‘gives a :
'Eschematdc representatlon of: the apnaratus, Fig.?2 shows ‘the. experlmenta_'
chamber. Both are described in detail. -The dose rate was measured at

dlfferent p01nts 6f .the.chamber, and gome of the results: are given in:

' Table ‘The hlghest dose rate o? 128 r/sec was found at “the center of,
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An Apparatus for Studjlng the Effect of S/089 6o/oo9/oos/o1o/ozo
Gamma Hadlation on Semlconductor L j BOO6 BO7O :

},ZFMaterlals L

" the. chamber floor, 10 mm above the floor it was only 72 r/sec, 20 mn
vabove,,43 r/sec, and 40 mm above,: 22 r/sec (211 values ‘refer to the :
enter{of the chamber). There. were no disturbances during the experl—
;'ment the ‘work Was gatisfactory in a1l respects. L. V. Maslovae is:
E'_»hankeq for help in ‘measuring the field of gamma- radlatlon. There are:
'w'2'figures, 1 table, and 2 Sov1et references.‘, . .

‘,isUBHITTED e Anrll 6 1960 SRS o ” .-> Fig-1 -

- egend to Flg A Scheme of the
"Vapnaratus 1 —rCo60 gtandard
. jsource; act1v1ty 400. g-equ- Ra-f%' Y
- iren tenk, 2.9 m hlgh, f;lled;‘
completely w1th water.: : e
: Bnue. i Sx,o 6 m ; wall thickneaa-

5. mm- - copper tube 125 mm. wide . :
: n the in31de, 5 - chamber w1th the sample.
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~Scheme of  the- samﬁle chamber. 1= measurlng;
 'vessel; 2 - cover; 3 - rubber rlng, o
,4,- hermetlcally closable openlng through

“the 1rrad1ated samnles, 5 .~ two: supports, ¥

- 10 —1gu1de box.

85560

s/osg/60/oo9/oos/o1o/020iff
B006/BOTO. . L

Legend to Fig.2:

measurement of the electrlcal parametars of -

6 - holder for' the sample (7) made of .
asbestos cement 9 __conlcal 1nsert
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RYVKIN . M. :

ni"Imourity Photoconductivity Kinetics

7: renoru to be submitted for the Intl Conference on: Photoconducuivity,IUPA‘
_.Cornell University, Ithaca, €;,-., l—2h Aug 1961

“TLeningred Fh,}'s_icofTech. Inst.




'TITLE}', Sillcon N-P Counters ‘of Heavy Charged Particlesv

sPERIODICAL.VPrlbory i tekhnika eksperimente. 1961 No 2, .pp. 82 83

- TEXT: Fused 5111con dlodes having an n-p Junctlon area of -
~about 1 mm“ have been- studied’ in order to determine thelr countlns-“
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- : s/120/61/ooo/002/012/042
Ziz/gfd (’”6/27 ar) A L 5210/2594 ;

AUTHORS: V:LtOVskly. N. A., Maleyev. P, 1.. Matveyev. o"A.,-.»
o - Ryvkin, 'S, M and Tarkhln, D. V. .

Operatlng Without on thernﬁl Power Supply

propertles when operated as; ‘short-circuited rectifiers. ' The

-saturation .current_in the: ‘counters studied: was not over 0,1° uA,,_f°

the leakage resistance was several’ megohms,~ ‘Under "such condltlonsgi
short-circui t current rectification can be’ realized- by using a“°

f,7250 kilohm load. . In. counters 1rrad1ated ‘with a—partlcles ‘under

. the above: conditions and tested at: room temperature, pulsezmphxudes‘

’ 'reached 2-3 mV with practlcally no noise,  This’ performance  equals

"that of counters operatlng as photodlodes, but .the noise in the -7

latter case increases rapldly with* 1ncrea51ng cut-off voltage° ein,f

. both cases (operating ‘as rectifiers or photodlodes) pulse rise time.

'Lvarles from 1l to 5 usec._ The decay time is: ‘determined by the R-C -

ofvtheAelrcult - This is. shown 1n the osc1llograms,‘Flg.l. ’Infli;
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Silicon N-P Counters of ... s/120/61/000/ooz/012/042-5
L i - S 3210/3594 _

Flg la the duratlon of the markers is l usec., Flg 16 - 1eading -
edge. of" the ‘pulse; marker duration 0. 2 usec. Trigger delay ‘0.5 p.secn
With decreasing temperature the pulseamphnﬂe and duration remaln,_r
'unchanged Silicon n-p._ counters are regarded as hlghly promising
since even at room temperature ‘they can operate as photovoltalc‘,”

_ cells without an external power supply.
. Comments made durlng ‘the proof-readlng.ﬂ The. here descrlbed

counters show considerable variance 'in the ampl1tudes .of - the pulses
- during the countlng of monochromat1c particles, 'i. e.:they are not
“suitable for spectrometry.f At:present, the laboratory of ‘the ::
authors’ manufactures ‘surface-barrier silicon: counters which. arei-'
“suitable for spectrometry (amplltude resolutlon less than 1% for
,a—partlcles with energies of 5.5 MeV), “The conslderat1onsf;, T
~presented in the paper are in prlnclple appllcable also for. such '
‘. spectrometric n-p counters., There are 'l flgure and 3 Sov1et
- references., . ‘ ' '

rCASSOCIATION°'F1z1ko tekhnlcheskly 1nst1tut AN sssa (Phy51co-f;“
e RESTE techn1cal Institute AS USSR) : do s
rSUBMITTED"Y February 20, 1960 L e
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T T o tﬂe relaxat’ on of cCurT ent hrs_‘:gh RO R

lchls o 161
Influence of adhesmn , 01:23%235 Je . .
the p--n Junction.r Fiz. tver. telz 3 O (2 !IRA 14: 3)

ko-tekhnlcheskly instltut AN SSSR imeni

1. Leningradskiy fiazi
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'AUTHORS: . _vakln, s. M., Parltskly, L. G.,
Yaroshetskiy, I. D. i ,

Khansevarov, R. Yu.; and

impurity photoconductiv1tyiff“;‘;

.TITLE: o Investlgatlon of the kinetlcs of
o he parameters of- local

- for the purpose of determinlng t
ilevels ' M

1961 252 266

:PERIODICAL° Fizike tverdogo tela, ve 3y no. 1,

TEXT: An 1nvest1gatlon of 1mpur1ty photooonduct1v1ty is not only of'u
“interest in principle; but is also of practical 1mportance for: studylng
“the local electron states in: the forbldden ‘band and- espec1ally of- 1ts;u
‘1nteractlon with exciting: rad1at10n.' Apart fryom an‘earlier paper: byithe "
authors, relaxation processes of- 1mnur1ty photoconduct1v1ty ‘have hitherto
not been investigated in. detail; this wag, howevery the aim of the present -
- Vvoluminous paper. The authors set themselves the ‘fask of - 1nvest1gat1ng :
“ theoretically the most important cases of. photocurrent relaxation during .-
_vfexcitation in ‘the’ 1mpur1ty'reg10n.v The rules governing’ the klnetlcs of g,,'
';1mpur1ty photoconduct1v1ty have certaln,pecullar features as . is: shown_}"?

";«Card 1/8
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Investigation of the kinetics of.¢e - = - B102/B204 - .

' here, due to which impu;ity.phétbcohduéfivi£y re1éxatidn,difféis‘; , L
.essentially frdm,that:ofAintpinSic;phbtoconduotivity,” An‘exact analysis . -

of these rules shows that an axperimentalvinvéSfigationiothheﬂkinéticS"fg;f Ce

of impurity photoconductivity may serve the purpose of determining :
. various parameters of impurity centers as, e.g., the photon‘capture'Croés" >
section, the trapping cross section for free.carriers,‘aslwell_as'thé L
energy position of the impurity-leVél_in.the7fofbidden band, the Lo
" concentration of centers andnthe_degreekff'théir'complétiqn;jjlp'part 10
"of this paper, the most important rules of:the'kineticsfof:impurityff' .
photoconductivity in the excitation of carriers for one type of local.
centers are dealt with. “This is done on the basis of an example of a
semiconductor, in whcse forbidden band ‘there is a sort of local level . .° -
with concentration M; these levels ‘are assumed to be in the upper half of . .-~
‘%the band, so that they are in heat exchange with the conduction band. .’
This semiconductor is.ir#adiafgd'with'mdnochibmatiéflight of such a =
- wavelength that only electronéfp&SSff;bm'the_ldcal:1QVeléf0ntQFthe_"
‘conduction band, and'that'mdndpolar,impurity phqtchnductivityfodéurs;.-
‘The equation of motion (13) d An/dt = (m - An)qd - yAn_(Ném?kM-mofné-l_{’Ah)

cara 2/8
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,-where 9 is“the. quantum yield.of the d
-.‘coeffioient in the‘ intrinsri‘q region;

and for :gwitching .
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© AUTHORS: Dobrego, V. Pes Rogachev, A. A., _Ryvkin, s. ., and
S ' : Yaroshetskiy, I.-D. -

'f; TITLE: ‘ Low—temperature breakdo&n in germnnium-in COnnection with
: " radiative defects SRR

,mmmm; Fizika tverdogo tela; Ve 3, no- 4 1961, 1298- 1300 |

5 TEXT:: In germanium doped w1th elements of the third ‘or xifth group, the f:i

. ‘current may suddenly rise at helium. temperatures when the field: applled

exceeds & certain crltlca.l value. This effect is known 88 1ow—temperature

: ;breakdown. The follo is  the :nanism of this effect- At these - temperaﬁft
- obures, the majori jers. caus:.ng impurity conduction is localized. ato
,~-1mpur1ty cen’cers,' ‘and I‘eSIStIVltJ is- hlgh. When a field-is applled,, 8
n",carrlers are accelerated and,. 8t a. certain field strength, ‘thelr energy is (R
. “high enough to cause 1mpact 1onlzat10n of the ‘filled: 1mpur1ty uenters.} The Wl
- “low-t emperature preakdown. in: Ge or Si due to donor OT acceptor 1mpur1ties :
" has been investigated repeatedly.v The" present paper ig a report on: studles

':f':vof this effeot which is caused by radlative defects; auch defec’cs have been
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s/181/61'/003/004/030/030,
B102/B209 . e

ctor with gamma guenta 6r7fast_hédt50né;ifv7>
discusSed;‘Fig.vT”_b“jf
adiated (&) end,fast-neutron'irradiated

1s - of the radiative defécts are only -
at helium-temperatprgs

‘In neutron~ir- .-
free from glectrons

e semicondu

diating th
ne radiative defedts are

jevels of t
me for gamma-irT

two .shallow leve
off.the'valency;band;

. produced by irra
'»First,fthe,energy
shows the level sche
(b);germanium. The
0.0z 01 ‘ev, respectively,.
.+ they are oocupied’bybelectrOhs'pn Eh
‘radiated Ge specimenss the 0.01-ev 1evel was found to be
. at helium,temperaturés. Tn chemically impure specimens) the presence of
. donor centers offeredva~certain compensation, and the level was paxtly/dcé
n‘ﬁcupied'by-electrons.:,Volt—amperg cha:agteristiCS offsuch_specimens-werex
" taken by means of a "characteriogré;ph.!‘_ Theyﬂ.‘were' analogous %o those 0b-'- ‘
- tained by B. Vul,.E.‘Zavaritskgya;fahd V;gChuyenkovfdr‘thg?lbwftempe;ature&j,
bréakdown‘due to impurity cghtérs;" Alfﬁgéthér; thfeéfspSCiméné‘WéréféxamiﬁF.ﬂ
eds gamma—irradiatéd 1-) had ‘a coﬁdentrdtibn?of;shéllbw:rsdiafion'lévéléfofu'
Ny ='7.1013cm‘3 and a ho "=?1}1013cmf3;f1ghfaﬁdf;’;“

le concentration on them of P, .7
o2t pecimeﬁsﬁhaviné‘a rééistivityrof 2~bhmfcm;féftér'néutroﬁf} i
;irra@iation'theywere»p-typé.;;nftypg'aﬁQ;pet? 2 spgcimgnslhaving:a resistiv-.
'fity,of 3. and 12 ohm-cm,-respective}yQLVere‘medsured;fqrcomparison;::The L

ftard’
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t;'va.'.\.ues of the critical field strength (1) and - of the breékdown fxeld g
imens 2Te. 1isted in columns (3) end (4) of -
yitovskly. for. naving

. strength (2) for these two spec

.“the table. The euthors thank T. V. Mashovets gnd M. A

*"1prepared the gamma-lrradlated speclmens,las well. as S.‘R,,Novikov ‘and’ R. F.

"f“”Konoplevaya for the neutron—irradlated gpecimens. - ‘ i
. table, and 11 references! 5 Sov1et-bloc and. 6 non-Sovi

‘recent reference to an Eng11sh-language publlcatlon res

'Evhgﬂhoxter, R. ROdlker, Proc. 47, 1207, 1959
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Paritskiy, L.. G.,VRogachev,bA. A., and Ryvkln,

‘AUTHORS:

- TITLE: Klnetlcs of photocells w1th an "external" Dhotoelectrlc'
: ' effect from a metal into a semlconductorv-;
PERIODICAL: 'Pizikn tverdogo telu, V. 3, no. 9 1961, 1615 1616

.TEXT The paper by R.- Williams and R. Bube (Appl. Phys., 56, No. 6, 1960)'
 gives a series of proofs for the existence of an nexternal photoeleotric: i
‘effect taking place: from a metal into a semiconductor. in photocella con=::
.gisting of a Cu-coated low-resistance cds crystul Earlier’ measurements
made by the author showed a low inertia in such photocells. ‘The. studies’ Ofﬂa:f
‘the kinetics of the photocells are similar to those of photocells with: n-p A
inctions which were dealt with in Ref. 3 (S. M. Ryvkin, ZhTF, . XXVII, 8,
16765 1957) and Ref. 4 (S. M. Byvkin, N. B. Strokan, L. L. Makovskiy,
ZhTF, XXVIII, 9, 1958) for, actually, a metal connected with an n-type -
semiconductor replaces a p-type ‘semiconductor. In this: case those: electrons
which have ‘absorbed a photon and ‘whose -energy exceeds the barrier height
‘play. the part of the unbalanced minorlty carriers in the metal On the sameﬁ*'




© 'Cu - CdS with a resistivity C€dS beingns1 ohm.cm were measured The (u-
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~ Kinetics of_.r'...' R R B111/3202 .

oconditions as in Ref 3a value oleJ10 12880 was obtalned for the tlme in  o
which a photoelectron passes the region of “space charge. In-the: following, S
the authors demonstrate that the relaxation time of a. photocellﬂt depends.gj»

H>>R BH (R = (‘harg—o,.:—
ing resistance, Ry, = external differential resmtance of a photocell)

on the charging re31stance in the follow1ng way with R

T} is 1ndependent of RH and equal to RBHC (C.__capac1tance betwcen the_”
layer of space charge and support), with small RH and if RTAG BH (R

reslstance of ‘the semlconductor)T depends llnearly on RH. Photocells s

layer was electrolytlcally applied from a CuzoO4 solutlon by N.,F._Prikot

;student of the LGU (Lenlngrad State Unlver31ty) T. ‘was measured by fhe meﬁ»

‘od of phase compensatlon of light- which’ wasg sinu301dally modulated by .a
frequency of 1 Mc. 240 and 260 were obtalned for the capa01tance of the
space. charge. The capaoltance of the support was 60 pf 1 kohm and 440

.~ Card 2/3




Kinetics of ... _'7. e o Bl11/3202
:ohms were obtalned for for RBH' Photooelln of thls type can be uged: as;w

_of the spectrum; also the range of sensitivity can be varied accordlng to?fv
‘the metal and the semiconductor employed. The suthors thank F. M. :

leferences 4 .Soviet-bloc ‘and 1 non- Sov1et blo

.ASSOCIATION. Fiziko- tekhnlcheskly institut imeni A. F. Ioffe AN SSSR
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photosen51t1ve recelvers with low inertla for the red: and 1nf1arud range

Berkovskly for measuring the time constants. There are 2 flcures and 5 :{ff.ﬁ

Leningrad (Institute of Physics and Technology imeni
A. F. Ioffe AS USSR Lenlnvr1d)
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'77;3102 B201 o

47700(/035 // 3?!/
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AUTHORS‘* ,HParitskly, L' G :and Ryvkln, SV M.“

COEI f relaxation of photo'
TR Stud of "nonllnear" processes 0 P (
'TITLE:75v7 2 vcondictlvity in the presence of adhesion levels__, S

‘1961. 2245 i 2258

7ERIODICAL ;EiF121Va tverdogo tela,

8 described here in great detail were conducted for
£EXT.v Th:elg¥832lgi;izing the relaxation of monOpolar photoconductivity L
it ot " 1inear") filling of adhesion 1evels.v The relaxation curves. .
TAth any ¢ nothls case to; display characterlstlc gections or p01nts, by - whicE
Eiiﬁi izzzl ;Zrameters can-be: calculated. “Barlier already, ‘Ryvkin had studied!

1 .
1s upon “the ralaxation of
' rier trapping by adhesion leve
R the eflect ggtgzgnduct1v1ty in ‘the’ "llnear" ‘case’ (adhe91on levels ‘are’ litgle
3m000p0 R the: relaxatlon pfddeés, and the carrier llfetime is: constan
Kiimas et dlscovered an lntense o= adhe51on on’

i eriments, the authors. have *
:"iglew?:'ngiai)l(gn curves,of ‘cds single crystals (FIT, II, 3, '1960). The. etudy

: theoretically the kinetics of o
; continued by first observ1ng |
2 iinzgziar photoconductiv1ty at any degree of excitatlon (con51derable

- «,.,u“_,_.,.
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o : D e L SRSV s/181/61/003/ooa/006/034
_Study of "nonllnear" processes of s’ ‘:"v < B102/B201:

,fllling of. adhe51on levels) The effect of a" hlgh fllllng degree of :
adhe51on levels upon :the ex1stence of a: nonllnearly ascendlng sectlon in i
the photoconduct1v1ty curve -is examlned in Chapter 1 of the: present paper
onthe bagis of ~the:band scheme (Fig 1) ~The_ forbldden band contalns the
freconbination centers 5, to’ which the fact is” to be ascrlbed that the
electron llfetlme Ti “in’ the conductlon band 1s large compared with the hole

~

.lifetlme Tb in ‘the valence band, so that photoconductlon is purely n-type.

In addlt:nn, the- forbldden band 1ncludes adhe81on 1evela of concentratlon M

'rtmultlple adhesion on:them should be p0851b1e.‘ The photoelectron

- concentration (n) in the conduction band- grows in the. 1n1t1a1 stage of
B 'b/relaxatlon (t\g'i:') £ 1low1ng the law i

——e
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“where ﬁ denotes the quantum y1e1d of the inner nhotoelectr1c effect, k is.
©the light absorptlon coefficient, - Jis the light 1nten51ty,;{'1s the

l‘g - 1/[(M+N )y N o= N exp(-AE /1), N, is the effective state. density
~in the c-band, l}E the energy of M levels, calculated ‘from the bottom of

_tﬁe conducticn bend- 8« (M+N ol /ﬁkJ. Fig. 2. shows n(t) in case of -

" the smoother will be the course of the n(t) curves, i. e., the larger’ the_**.f‘

,lvAn S-shaped ascent of -photoconductivity can be observed in this- case.‘ An’ :
“experimental study ‘was made of the photoconductlvvty curves -on CdS s1ngle_-

EIRE arrangement shown in Fig. 6°was used for the purpose. Square: llght pulses:
wl‘vwere used (front 2 sec) that were oroduced by means: of a. u1sk M rotatlng :
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Study of "nonllnear" processes of...:: B102/B201 :

trapping factor of electrons from the c-band onto the M levels, .-

"nonllnear" f1111ng of -the ‘adhesion 1evels., The greater the llght 1nten51ty;'f

first linear sections, the farther they will be shifted to .the right.. R
Chapter 2 deals with the effect of adhesion levels upon the general : ?f‘.'D</’
character of the relaxatlon curves of photoconduct1v1ty ‘This is done for

the case of t = const and in the presence of an 1ntense multlple adh951on.'

crystals. that were strongly alloyed with 'silver; the- experlmental
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-StudyAOf'“nonlinear" processes'qf,.ﬁ

‘in the pre-vacuum chamber. -The experimental curves showed a good agreement . L
" with theory. A method for the optical longwave sounding of local levels is ™
.discussed in -chapter 4. The method is essentially based on what follows:s: -
the intensity of carrier generation, g, can be determined from. the initial:
inclination of the curve of the growth of impurity conductivity, and is -
‘proportional to the concentration’ of carriers occupying a given levels
‘g = mqJ; m is the carrier COncentration'on_a'given level, q the photon . . =W .o
capture cross section, and .J -the intensity of the longwave light. ‘Since’qJ'ja_T K
is easily determinable, the m can be determined from the measurement of g.
If a semiconductor is irradiated with a ‘longwave light pulse having a - -~
~ 'shorter duration than the time of growth of impurity photoconductivity, .

m = clig, will be valid, wheréfiQ;is‘the amplitude value of ‘the ‘photo-.
t pulse and c is an experimental constant
form of the light pulse. For the case
12 presents the curves of the.
' tiv-

current pulse induced by the ligh
which, inter_alia,'dependé on the
of a linear filling of adhesion levels, g.
optical sounding of adhesion levels during the relaxation of photoconduc
ity. Oscillograms obtdined experimentally»are,in agreement,With'them,»

" optical sounding, n, m, dn/dt, and dm/dt can be determined at any instant.
~“In-case of nonlinear re1axatidnA R

; ‘processes, determinations are made -

. Card 4/8
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. analogously. “Yu. A. Zibuts. and A A. Purtskhvanidze are thanked for their
. 'assistance. M..I. Boyko’ and V. Ye. Lashkarev are mentioned.,. There are - 13
.flgures and 17 references: 9 bov:.et bloc and 8 non-boviet—bloc. f»;j :
Z' “_ASSOCIATION: - Fiziko- tekhnicheskiy institut im. A F. Ioffe AN SSSR
R IR :Leningrad (Institute of Physics: and Technology imeni :
\ AR Ioffe AS USSR, Leningrad) o
SUBMITTED: - 'February 4, 1961 ’

' Fig. 1: Scheme of electron fcx’ans;ﬁdn’ e

Card 5/8.7




o3 et VSR SR BAEIR SEAF S RIPHINEPITY WL A SRS ST E AR MR AT S o

"APPROVED FOR RELEASE: Thursda R 520002-7
— _ : y, September 26,2002  CIA-RDP86-00513R00 X
" APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R001]4-I:‘I‘(‘igi%)%%02%7z

~

9. 4177 S s/ 61/003/008/025/034 ..

3 9 - B109/B202"
526?;29G9C) _ _ e L
AUTHORS: . Arkad'yeva, Ye. N., Xasymova, R. S., Ryvkin, S. M. -
- ’ 3 i ——""’-_—:—-‘\

TITLE:  Kinetics of the induced”defect photoconductivity inftelluric’

cadmium-

PERIODICAL: Fizike tverdogo tela, V. %, no. 8, 1961, 24'1"7,-2_426,'1 B

TEXT: The authors describe the energy band schemes and the_determinationf
of its various energy levels for monocrystalline CdTe. The effect of -
induced defect photoconductivity occurs according to the enérgy band scheme
shown in Fig. T- Upon illumination by infrared light the electrons on M SR
are promoted to the conduction band ¢ from which,they_either j){return.td‘m'
~or 2) go to 8 (n-type). - Case 2) plays an important?pért?wheh;thefinfréred}ﬁ
light is switched on. In:the course of time its effect is,.hbﬁever,iWeake@d;
(the photocurrent decreases). If the hole concentration in M increases and -
"inm § decreases to such.a degree that case,1)’becomes:gprgfpiobableaxhéhiff?”;1
then the photocurrent does no longef'decreaSéﬂahd?ﬁhe}quasisteadyf
ndividual levels of ‘the =
the properties of the =

: case 2)'7 :
‘state is attained. The exact positions of ‘the. i

o sznergy band schemes are determined by measuring
©0 cerd 1/3° ' ' - :
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. Kinetiecs of the induced defect ... S ~ B109/B202
conductivity of n- and'p~typé,CdTé’in this special state.
are made according (to Ye. N.o Arkad'yeva, L. G. Pariteskiy, S.
(Ref. 1: FIT, II, 6, 1161, 1960) and S. M. :
Khansevarov,vl.’D.'Yaroshetskiy’(Ref; 5;':ETT;'l;£,”252a
photon capture cross gsection q of the level M.- The Fermi leve
by determining the temperature dependence of the
conductivity which is practically a straight line.
slope of this straight line that the p-type has_approximately-
pbelow, and the n-type approximately 0.38 ev from above. To determine the

energy level which is the principal cause of in ;
authors measure the spectral behavio
(maxima for p- and n-type approximately-1

. approximately 4.3 i) for n-type approximately 3.5 p) as well

 dependence of the increase- and decrease-time constants on induced defect - :

- photoconductivity. - From these values. the quantity g is determined : .. .
“according to Ref. 3. Thus , the values 0.30 ev are ob ‘

. from below, and 0.33 ev for \
" band scheme is shown in Fig.
level, p-type). There are 8 figures, 1 &

1961) via the. ..~

.8 p red boundary for p-type

7. (@ S8 donor lével,,n—type;féfsjsﬁaccePtOf

- g/181 61/003/608/025/03@ 1;1fjﬂ 

,Tﬁéfmeésureméhfé  
M. Ryvkin .o
Ryvkin, L. ¢.. Paritskiy, RuYus

1 is measured -
logarithm of the specimen "
‘It follows from the '~
0.33 ev from -

duced photogonductivity,rthe o
r of -induced defectrphotocpnductivity""iﬂ

as the - S
v otained for the p-type
the n-type from above. Dhe complete.energy Rt

.able, and 5 réfegencES:fJB;Soyiet .
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'and 2-non- Sov1et.

Yo { SSSR Lenlng:ad
= o ASS CIATION: Fiz1ko tekhnlcheskly 1nstitut im, A. F.. Ioffe Ad
"?Asqp ‘ - (Institute of: Physics and Technologj 1meni A. F Ioffe AS USSR
Leningrad) :

s 'SﬁBMITTED: February 11, 1961 (1nit1ally),harch 24, 1961 (after rev131on)
L
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card 3/3



4 ATRTS ENAL T ARG P T TR AR A BRI Frm TS b Pt e =

"APPROVED FOR RELEASE: Thu

rsday, September 26, 520002-7
ROy , September 26, 2002 CIA-RDP T
- APE D FOR RELEASE: Thursday, September 26,2002  CIA- RDPsseﬁo%gils?ﬁ%%(iﬂzgf)%%gz77

& 27298 : o
s/181 61 /005/008/028/034 -
3109 B202 ,

4, yIn€

AUTHORS Grlnberg, A- Al, Ry’Vkln, S M-

'.o:TITLE . Unipolar nonsteady photomagnetic effectv;

:?PERIODICAL Flzika tverdogo tela, v. 3,'no. , 1961, 2470~2474

VZT;TEXT Whlle under steadj condltlons the ordlnary photomagnetlc effect

» (Klkoln-Noskov) occurs only in the case of bipolar" photoconductiv1ty of a
‘gemiconductor, a- photomagnetic effect (PME) may ‘occur also in a’ unlpolar
g emioonductor under. ‘nonsteady conditions. ’ At the moment of. 111uminat10n a
~diffusion current of: unbalanced charge: carriers is formed because the ©
;fcharges do not have suff1cient ‘time to . form &~ counterfield._ The noncompen-_
‘;,' ated diffusion current of the. unbalanced charge carriers: is. deflected in-
i the magnetic field thus’ causmg “the PME voltage.v After the illumination is’
. gwitched off & voltage of reverse ‘polarity occurs (Flg.,1) due to "suction“
" of the volume charges.. Quantltative estimatlon.. The authora proceed from

" the formula

ey

~p=c- R S J A



" part of the illumlnation range of the. specimen with -t -—9cn ;’

"APPROVED FOR RELEASE: Thursday, September 26, 2002 . CIA-RDPS6 52
X i - -00513R001446520002-7
. APPROVED FOR RELEASE: Thursday, September 26,2002 ~ CIA-RDP86-00513R001446520002-7"

L 27298 e | e
S ' ‘ ' , . 8/181 61/005/008/028/034
’_"Unlpoldr onsteadj pho»omagnetic effect G B109 202
:—v{s'—-——u'kl}**(l—?)ﬂ‘k)k - Uy
| . T T N D ()
rae j —epnoﬂ—l—eDgradAn, 9= m% e, N\ )’ T, BpeMa pe)\qxcg- It o

:given by A ‘Al Grlnberg (Ref. 1: FTT II, 836s 1960) (1: ' relaxation ‘time,

. -electron mobllity, p. Hall moblllty of the. electrons, the other denota-
tions. are the same as.in Ref. 1). ‘Under ordinary conditlons, this" formula .Z;

- ‘is sufflca.ently accurate.,_ ‘l‘he follow:mg relatlon is" obtalned for the
-“electric field SRR il , e

: ; ~--—<~————M . : G 7y
E_}waA “Gﬁtﬁfl-“+~‘] (8

: 'where An o is the concentratlon of the unbalanced carriers 1n the neutral

:chM = N exp (- ‘;EM/kT), where N is the" effective den31ty of the states of

-' Card Q/g,\
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~1Un1polar nonsteady photom&gnetic effect ' s B109/B202 E i

'n,the conductlon band, M the total concentration of the defecta,»and m th

“concentration of the defects which, in.the case -of thermal equilibrium, is
,,coccupipd by electrons, q photon’ capture .cross section in a defect. Fig.')b
"shows the relaxation effect of B for ‘two ratios JALE :

E(mn)N ﬂ;ﬁ;‘_@_ An,

cholas for fne maximum value.

- I.ﬁ;'—%:%’-

'~;»the max1mum short clrcuit current amounts ‘to:

' ': I("'"’—-eD F‘” L.An“. [—] 1,,) 5

n‘Thc;fatiOt(10)_ (11) 1ndlcates that the nonsteudy unipolar PME is’stronglyﬁ
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',i Unipolar nonsteady photomagnetlc effect ‘:lx’ -B105/B202

'eemarked in poorly’ conductlve materlals.~ Thus,‘with the follow1ng values L
L = domy L =L = 0.1 cm,v£=16,pH/c"“1,An_.no,Iqu10 1/sec-cn§
4 10710 is obtalned for the maximum short-circuit current. - W1th a
“motility of p~103 cm /v sec the interval reaistance Ri = 107 ohm.; Thus
-3

i'voltage of 10° v 1s formed at a load resistance R*’O 3 R = The authors

thank L. E. Curevich for valuable help. There are 3 flgures and 1 Soviet 7

~.reference.

TL"ASpOCIATION: Fiziko- tekhnlcheskiy instltut im. A. F. Ioffe AH CCCP Lenin

grad (Institute of Physlcs and Technology imeni A P Ioffex
AS USSR, Leningrad) - :

 'SUBMITTED: March 18, 1961 (1nitially) April 5, 1961 (after revision)
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ZJ’ W»l

'AUTHORS : yvk1n, So. Moy Khansevarov, BnkYuq, and Yaroshetskiy, I D._

TITLE:,' : Impurlty photoconduct1v1ty with gamma-irradlated 5erman1un’,?:,:
b.PERIODICALs F121ka tverdogo tela, Vo 3, no. 10; 1961, 5211.- 3219

;TEXTz Gamma irradlatlon of n-type german1um glves rise to .an’ appreclablefj’_
impurity photoconductivity which exceeds that in nonlrradlated germanlum Ry
by ‘some orders:of magnitude. It was ‘examined in n-type germanzum ’

specimens (¢ =20 - 30 ohmncm) irradlated with Co§0 quanta.; Slnce

~irradiation took place at ~109C; the: radiation defects were. stable at
room temperature. The- experimental setup is shown in Fig. 1. The G
‘specimen was placed in a-cryostat w1th KBr-window. - A11° measurements were
made at ~100°K. Para91t1c light was e11m1nated by a set of: filters. The '
‘gamma - -induced defects in n- -type: Ge- form four levels in the forbidden: band?fb
which are 0.02, 0.11 and 0.26 ev above the edge of the valence band and =
+ 0.2 ev below-the bottom of the: conduction band. The Fermi level was con-ﬁ,‘ K
]”sxderably above the level at 0. 2 ev. throughout the temperature range 1n-,: i
‘volved. . The typlcal dependence of this photoconduct1v1ty on the energy ’1'( g
. . . : N

jv-‘'~carc1--",1/(14/:7




: "Impufity photocdnductiVity,,, ‘. e .B125 B102 . .

‘Qf:incidént;quahta is pfesénted{in Fig. 3. The relngtiph}dffunipéigf!

_calculations of S. M. Ryvkin et al, (FIT, III, no. 1, 1961). Quenching = -

4 A AR G A BRIV PR
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'impurity'photoconducti?ityznas‘alsoueiamined. 'In;thesefexpe?i@gnts;'thefn“

light frequency was chosen such that electron transitions occurred only.

from the 0.2-ev level. .Growth and decay curves of photoconductivity,fihényrr;j

respectively, switching the light on and off, are "asymmetri¢ﬂvand”dq not
obey the exponential law. The experimentallresults»méy}bevexplained'bYTf,jf

was observed in all n—type‘specimens when irradiating‘s;mglt@neouslygby;f‘ei
light corresponding to the self-absorption band and the impurity bamd. = ..
Fig. 5 presents typical curves of quenching spectra. The complicated ' =

_character, the greativariéty-of;rglaxaﬁion'cqryésg‘and of ‘spectral proper-.
~tiea of’quenbhing.are:duevto.thefsuperpoaition of two concurring processes,

namely, of quenching and of the impurity, photoelectric effect. .The shape
of the spectral distribution curve, while depending on the Tatio between = .
the two light intensities depends on the experimental conditions and is =
not characteristic of the examined material.- Conclusions:  The radiation

defects forming as,a,result‘of”gAmma_irradiatioh‘ofggermapiumfgiveé_rise

4o an impurity photoconductivity reaching as far as 6 microns, The posi-"

tion of the two independent radiation’defect'1eve19'ag:e§sgwith-r33g1§sf"'Jlf




»earlier found from the'measurement of the Hall constant and from the it o
kinetics of intrinsic- photoconductlono_ Quenching resulting from the com-zvf:‘w'*
" bined action of light. correspondlng to the self-absorptlon and- impurity

-bands results in the trapp1ng of minority carriers, ' There: are T figures,
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- Impurity photoconductivity;;i“ﬂ- - - 2_ - B125/B102 e

1 table, and 16 references: 8 Sov1et and 8 non-Soviet. The three most"

'recent references to English- language ‘publications read as follows: °

R, Newman, W. W. Tyler, Sol, State Phys. Acad. Press,, 8; 1959; .
Z. Johnson a. H. Levinstein. Phys. Rev.y 19 no. 5, 11915 1960;
R. Newman, H. H. Woodbury a. W. W, leera Phys. Rev., 102 613, 1956

’ ASSOCIATION: Flziko-tekhnicheekiy instltut imu Au Fn Ioffe AN SSSR

- ‘Leningrad (Phy51cotechnical Institute imenl A F. Ioffe'
* AS ‘USSR, Leningrad) o . S

. SUBMITTED: March 6, 1961 élnltlally),-

"June 13, 1961 (after rev131on)
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- AUTHORS? Berkovskiy, 7. M., Ryvkin, 5. u., and Strokan, N. 3.

: “L'TITI;E: _i:' Effect of adhesion 1evels on current relaxation in
L instruments with n-p aunctions ;}.3 ORI

‘ PWRIODICAL: Fizika tverdogo tela, V. 5, no." 11, 1961, 3535 5537]

‘ TEXT: Us:.ng the results: of another work (FTT 3, 1, 230, 1961) the v SR

: sauthors study the effect of ‘A--and i adhesions on the relsxation of & Y
o gurrent flowing in & junction'with a thin‘_base. ‘This case corresponds"ﬁ" S
.o Teal conditions “and is treated by the 'example’ of a photo-diode. Only:
~in the case ofa(-adhesions a.nd t: )) 9 is If, the relaxation of ‘the photo-,

curren’c, retarded by (1 +. “/P ) {-’ w /21), where v ie the thickneas
. of the base. and D the diffusion coefficient- e = 10*(? m) “'Por any

o mnrked retardation the concentration' ‘of adhesion levels 'S must se,tisfy S
the conditions M}, v’ £ oY 14r(m + P ) 1. ey % ;1,7 . On the basis*‘;r :

= of published data an estimate for germanium e.nd silicon gives : s

) 'C&I'fd_._l/__2.,_,_..,,_,__.._...__~ ' L .V;,.v .__4__'_.__'._7.M;;V';,.,,,‘;,,,q;;_,.,v iv N s




-
"APPROVED FOR RELEASE: Thursday, September 26, 2002  CIA-RDP86- 00513R001446520002 7
APPROVED FOR RELEASE: Thursday, September 26, 2002 - : CIA-RDP86-00513R001446520002-7"

VITOVSKIY, N. A MALEYEV, P. I.. MATVEYEV O A., RYVKIN, S.M.; TARKHIN, D Ve

3 ?511icon n-p counters of heavy charged particles opprating without
sources .of power supply.; Prib. i tekh. eksp.~ 6 no.z :82-83 .
Me-Ap 6L - oo SR e (MIRA 14+ 9)7,

'l..FlZlko-tekhnlcheskiy institut AN SSSR. j;
: (Nuulear connters)
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&/ Joao L | Cm i
‘:AUTHORS nykin, s. M., Meslova, L V., Matveyev, 0. A., Strokan, N. B"~ :
‘ Tarkhln, DATT : :

"iTITLE; Slllcon counters in nuclear spectrometry

}PERIODICAL Atomnaya energlya, v. i1, no. 3, 1961, 217 - 220

__UTEXT; Silicon counters were. developed at the. F121ko tekhnlcheskly 1nst1tut?“J'
im. A. F. Ioffe AN USSR (Physiootechnioal Inetitute imeni A. F. Toffe AS . -
.USSR) in 1960. ' The countere were .small (active area: 2+2, 5¢5,° and 10 10
mmz) .+ Their pulse height was ~~ 1 mv/Mev, and resolutlon less than 1% for = ..
= 5.9 Mev. They were produced by sputtering gold to n-type sillcon 'T““‘v"

_ and dlffuslng phosphorus into the P- type silicon, The follow1ng character- St
. istics were investigated: (1) Volt-ampere characteristics. _They were the e
~usual shape for p-n junctions.  Reverse current was 0.5 = 0.05 pa (at" 40 v)
. for the small-sized counters,.and inereased proportionally with: area,‘”_‘ =
- breakdown voltage was between 50 and 60 v. . (2) Capacitance-barrier. voltag'_fg
...~ dependence. The capac1tance of~the- sen51t1ve 1eyer (the volume charge 3
S domain) was in accordance w1th the- usual capacltor formula 4~ g S/4nC

jo{eCard 1/3
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B102/B138
(S - area, ed - dlelectrlc constant), 31nce the thlckness d-of the f’“I ats
sensltlve layer is proportlonal to UV+V ’ the capac1tance decreases as
(V47 ) -1/2

l“Pulse helght was determlned by Q = el (N - number of pairs formed 13
‘~1onlzat10n), the mean palr formatlon energy, Sy Was messured for Pu 8

with increasing. voltage. (3) Pulse helght-voltage dependence..;j:ff'?

- “alpha particles. (q = 2. 510 =13 k).~ ~'3 53 t 0.15 ev; this value. agreee :
with that found in Ref. 4 (see below) (4) Pulse height-energy, dependence.
- Pulse neight $ as a function of voltage V was measured for ‘the alpha

' energy groups 8.76 and 6.05 Mev.  For the: short-range : group, pulse height
‘reached. saturation at ~ 15 v, for the. long—range group at. ~J35 v, ¢(E})"

was found to be a straight line. It is- predlcted that at Vv = 60 v llnearﬁj
-,’w1ll also be maintained for alpha partlcles of up to:' .10 Mev or for any :
- other partlcles with ranges of up to 60p. (5) AmB% tude resolution. This

was determined on‘a 100-channel enalyzer using Pu alpha emission, Afterfj
7_correct10n ‘for noise background; resolution was found ‘to’ be -27 -kev or 0. 5% .-
- for the small counter, 1% for the medium, and 10% for the large one. The
r_spread ig: attrlbuted to 1nnomogene1t1ee of the 51llcon.:vIn the OIYaI at
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Silicon counter in nuclear .,, - R 3102/3158 e - i ,f

bna :the 10'10-mm2 counter hag:-been used foriU?BBffiSSionffragment SRR IE L
‘recording with high'albhé,backgroundjiG;”N.}Flérov,‘Cdrfespondiﬁg‘Membern;?;;'
of the AS USSR, has submitted a spectrum recorded with this counter to the '
- authors of the present article. These junction counters may be -used not -
only for recordingfof,a-particles and1fiSSion fragments but also for fast' -

and slow neutrons. ' The authors thank Gg»V.‘Khozov,‘Engineer;»I;SA. R

Lebedeva and G. D, Gusarina, laboratory aésiStents, and P. I. Gorshkov, - .=
_mecngnic, tor assistance. - There are 7 figures and 4 non-Soviet reterences. |-
They read as follows: Ref..{: -J. Blankenship, ' C, Borkowski. ‘Bull, Amer.. LN
"Phys. Soc., ser. II, 5, No. 1,38 (1960). Ref. 2:. S, Friedland, L. Mauer, . .
J. .Wiggins, Nucleonics, 18, No. 2, 54 (1960). Ref. 3:. J. M¢ Kenzie, B

J. Waugh. Bull. Amer. Phys. Soc., ser. II, 5, No. 5, 355 (1960). Ref. 4: £ L
-M. Halbert, J. Blankenship. Nucl. Instrum. and Methods, ‘8, No. 1, 106 (1960).

- SUBMITTED: March 18, 1961

"71¢grd.3/5f
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20,2369 RN : , S
;',AUTBORS: Grinberg, A A., Novikov, S R.,'and Ryvkln, S 8'e
Lo DT v .,,,~————————_____~u (i
o TITLE: - The New Effect of Negative Photoconduotivity in a lagneticﬁ: 

Field-

’ .PERIODICAL: _.Doklady Akademli nauk SSSR, 1961, Vol

TEXT: ~Fig. 1 ShOWS' ‘a scheme of the experlmentel order, by means of wblch

the authors carried out their experlments.iBy means of. thls dev1ce they

were ‘able to transmit llght pulses, to the: semlconductor in the ‘case of the

“existence 0T non-exlstence of a gnetlc field. ~The : photoconduct1v1ty L

o ~without & magnetic ‘field. corresponded %o the “p031tive" conduct1v1ty, that

I.,with.magnetlc field correspondlng to. the "negatlve" conduct1v1ty. The "
. effect. nroduced by the photo-emf of the specimen. could' be ‘inhibited. ‘The

ffexplanetlon of this effectgprbceeds‘fr o the fact: that in ‘the motion of -
the carriers in 2 magnetic transversal ‘field their: traaectory is " curved,

_ whereby the resistance. 'is increased.. ‘The Hall field ‘formed in this con-

: nect1on partly allgns the traJectorles again, and thus decreases the e
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' The New Effect of Negatlve Photoconductlvity 5/020/61/136/002/015/034
fln ‘a Magnetic Fleld , BRI e BO19/BO§6 g

;growth of the re51stance in a magnetic fleld Thus, by some decrease of

_ the Hall field, the resistance of the. semiconductor is increased. By .
irradiation w1th llght from the absorptlon band, electron-hole palrs are
produced, and the increase of the:.electron. concentratlon leads to:a de-,ﬂ
crease of the Hall field. A formula is dellved for calculatlng the nega—v:
'tlve change in the. photoconduct1v1ty in. n-type germanlum, and further,ﬂ“;V
two inequalities are given;: by means “of . ‘which it is p0331b1e to determine

~.when no negative photoeffect may be observed in: n—type or p- type materlal; ,Ti

There are 3 flgures.

’ASSOCIATION: 'Flziko tekhnlcheskly 1nst1tut Akademli nauk SSSR (Instltute’>
R SRR _of Phy31cs and’ Technology of ‘the Academy of 501ences USSR)

PRESENTED: - ‘August 1, 1960 by A. F. Ioffe, Academlclan

* SUBMITTED: - July .28, 1960
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AUTHORS: _Berkovskiy, F. M., and Ryvkln, S,‘Ma

s/1a//62/004/002/009/05
B138 R

TITLE: o Sensitivity of germanlum and 51llcon‘phofoelements,in_the'
I range of impurity excxtation : L :

 PERIODICAL: Fizika tverdogo:tela, v. &, no. 2, 1962, 366-375

TEXT:  The authors study the possibility of -the occurrence of a photo emf
“in the p-n junction’ in the long-wave range behind the intrinsic B
absorption band. The theoretical results were checked by an- experxmenuaAL D
investigation of gold-doped Ce ‘and Si elements. It is shown. that -
photo-emf may arise with impurity excitation in conditions where mlnordty e
‘carriers: are generated in sufficient quantity. Fig. 1 shows the - _ L
transitions poss1ole when the semiconductor contains only one ‘kind of ’L)('
impurity and is irradiated with photons whose energy is less. than: the
forbidden-band width, It is demonstrated theoretically that. with ‘impurity
~excitation in general, minority as ‘well as majority carriers are produced
1f the gquantum energy is greater than the half-width of the forbidden: band.-
If it is less, however,‘only majority-carrlers are produced Photo emf




,nmP‘reaches 150 mv,. For an 1nc1dent energy of 3+10.
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‘ , _ 3?181/62/004/002/009/051 o
Sensitivity of germanium and silicon... : B102/B;38

was observed on Ge p-n Junctlons obtained by dlffu31on of antlmony inta :.'

15 on™d

- p~type Ge with a gold concentration of 10 .. From the A dependence of..
- photoconductivity and photocurrent it ecan be seen that both cover: the
‘region of impurity excitation, Photoconduct1v1ty extends farther: than

photo-emf into the long-wave range. Photoconduct1v1ty and ‘photo-emf at:
A:> 2 p are due to the deep acceptor levels:of gold:. 0,2 ev from the:
exnerlmentally are less than the calculated. value, but mey reach

congiderable values. For.a load resistance of 10 ohms at - 2,3, F thn-
' 5

to a . sensitivity of 5000 v/w. The p-n junction in gold doped n-type
silicon was obtained by electrodeposition of nickel. Photocurrent ‘and

- photoconductivity have very similar spectral distribution and occur

between 1.5 and 2.5 p. They are ascribed to the level, 0.54 ev off the

thls corresponﬂa_‘

sonduction band and 0.15 ev from: the valence band, The voltages obtalned

~¢~band which is near to the middle of the forbidden: bandc' As compared WLth o -
. photoresistors, photoelectric:signal transformers on the basis of - Co e

p-n junctions have several -advantages: low dark current;, 1nsen51t1v1ty to

adhesion levels, independence of: external voltage sources. : The design of"
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Sensitivity of germanium and silicon....

& photoresistor (Fig.
in an appendix to the pap
for discussion and D.. V.
V, Ye. Lashkarev, K. M.
1941), .G, M., Avakyants and Yu. L. Ivanov are mentioned. There are
7 figures and 7 references: 5 Sovi
the English-language publication-reads
Proe, IRE, 102, part B, 757, 1955.

ASSOCIATION:

, ’ Leningrad (Physicotechnicgl Institute imeni A; F. Toffe
AS USSR, Leningrad) o ‘ R

SUBMITTED:  July 29, 1961

Fig, 1. Band scheme{wifh-poséible transitions;

Figs 7. Pﬁotoresisténce and photo céll..

34226 AT
5/181/62/004/002/009/051 .
B102/B138 - . .

7a) and of a photocell with p-n junction are compared .
er, N. B. Strokan and L. G Paritskiy are thanked ' =
Tarkhin and Yu. V. Shmartsev for the specimens. L '
Kosonogova (Izv. AN SSSR, ser. fiz. No. 5-6, '

iet and 2 non-Soviet. The refgrence,fq-.
as follows: J. M, Waddel et als =~

Fiziko-bekhnicheskiy institut im. A, F. Toffe AN SSSR .
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| MASLOVA, L, V.; MATVEYEV, O, A.; RYVKIN, S. M,, STROKAN, N. B.g
? TARKHIN, D. V .,rrfmozov V. G, |

Poesn.bilities for using ai]icon counters in- uuclear reaearch. o

! ]
Izv. AN SSSR. Ser. flz. 16 no.12 11.98-1505( D. 622,1) :

(Nuclear com{:eraaebesigi;rand constructiqh) g
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‘AUTHOI : _}XV}},‘?LH M._, ‘§trokan, N B., Makovskly, L L.

.LI'"LL The ¥ metlcs of photoelectric cells v.ith n-p junctions Lo

”"RIODICAH ‘R;.Lerﬂ ativayy znurnal, ,Fizika, ‘no. 5, 1962, abstract 5 3—62:1
(V. sb. ‘I‘otoelektr. i - optich. yavleniya v poluprovodnikakh" ) Kiyev,

AN UuSR, 1959, 360 - 3oo)

Tne Alneracs of JISTH (IETI) photodiodes was cof\51dered with
ghted n-region and tumng only the. hole: current -into account
ne rectifier elcmerm emf of thé open photodiode circui
l:.fetlme, ¢, of £ nonequilibrium holes. if the inequa.lity T ))R C is '
satisfied, ¢ is the total capacn.ty of the Junction and assembly; ~and Ry is tne'b
res:.staince of the n-p. “juncbi { zero. voltage. The sn.milarity between the curves
of rise and drop of the pho ‘ - intensity of 1i

Lo nt an increase. o of the latter, thls smila.rity 1s dlsturbed The inequality

T R can be: dlsturbed by & decrease of temperature, An the case of a hlgh :
capac1ty C, anc'. ‘in dependence of the type. “of photodiode. The general case o;

Card 1/2 ':"‘
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‘Thé.kinetics of photoelectric cells wiﬁh:nvp Jjunctions = A061/A101

B s/058/62'/ooo/o<‘)154/1'18/ 1 19‘“ :

pnotodiode connection at a load Ry is_examinedvquantitatiyely.;_Thcicufvcschf‘
scribing the approximate solution of the system of equations of the rclaxation_
process in 1imit cases of emf drop are analyzed. The results obtained with both :
“aceurate and approximate formulas for the emf agree well withfexpérimental data;:j ‘
‘Provisional information is presented for the kinetics of LETT germanium photo- ..
diodes of a sensitivity from 1 to 4" a/lumen, a dark _current of 700 to 500 a2, an
admissible voltage limit of ~5 v, and a lag of 1072 sec. There is'1 reference,

V. Shch,

[Abstractef'é note: CompieteAtranslaiidn]:- E
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' j 9//77 //.//35,/05/)
: AUTHORS S Berkovakiy, F. M., and~R'vd »'

P junotionfdue5to,mejority'

Nonsteady photo emf at an n-

’TITLE:'
: carriere

4v no. 2) _19627 376 378

‘o,PERIODICAL';‘ Fizika tverdogo tela, v.
s is only observed 1f a potential
enerated.’ Houever, ‘since’ the

'TmXT Steady photo emf in semlconductor
f an inhomogeneous seml-*

d 4f minority. ‘carriers are £

to establish the photo- ~emf o e
dlfferent, a nonsteady photo ~emf may. also be. observed wheng

~only maaority carriers are generated The time required for. establishment
“in-this kind of semlconductor ‘will depend on the lifetime ¢ and: the time
for ‘establishment of: diffus1on—migration equilibrium e/4nd, which'are .

different. A nonsteady, photo -emf due" -to: majority-carrier generatlon was oo
ed by’ diffusion. of antimony into . gold-doped ';x(f'

'balrler exists an
periods required
-conductor may -be

_ d»observed at n-p junct1ons produc »
e:p—type Ge, with an Au concentratlon of-~1015 The 8 eotral photo” mffg
2: for steady 111um1nation ( g and pulsed

dlstributlon is: shown 1n Flg.
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' ‘?thstéady photo?emf'at an};._

‘1;111um1nat10n of 10 cps (b) : -
A 2.8, only majority.: carrlers_are generated Ther 1are 2. flgures and
6 Soviet references.” © ' L o A

ASSOCIATION. Fiziko tekhnicheekiy 1natitut im. A F. Ioife —,»AN SSS
R Leningrad (Physicotechnical Institute imen AR
AS USSR, Lenlngrad) ST B .

. SUBMITTED:  July 29, 1961 e
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29, 7700 (/osfloqs,,ggg) . Bi02/B13E

'AUTHORS‘ : Konovalenko, B.. Mo, Ryvkln, Se M,, and Yarosnetskly= I. D.

',TITLE*:>~ " Radiation defects caused by fast electrons 1n n- type:
germanlum R TR 7

PERIODICAL Fizika tVerdogo tela, v. 4, no. ,'»962, 379- 382

’TEXT " The concentratlon M of radlatlon defects, the number l of the -
defect levels and their energies. were determlned for n-type Ge. .-
15 ¢

(A/ ohm: cm, ne2s 10 3) which was irradiated by 2. S-Mev electrons,

”_'Tna electron cur¢°nt den31ty was ~5 Fa/nmz, pulse ‘duration wa5'~«2 psnc

~and TPDPultlon frequency was 50 sec-1u' The samples (8:1-1 mmB) were L
wateL~coolpdc ‘The electron energy behind the specimens was ~1,5 Mév, so . V?
that for calculations the electron energy in the specimen: was taken to-be- .
~72 Mev.  Carrier concentration was determined by measuring the Hall

constant between 77°h and room temperature. M and 1 were. determined using

7 :5rtherrglations n, = N, - ML, and n, = Ny- M(l 1)- n, is the elect*oq
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i . o ' , - s/181 62/00A/002/011/051,~
'.'Radiatlon daleﬂts caused bJ fast,‘, B102 B138 - :

concent"pulon An hho conductlon band at low temperatureq, when all dpfﬁct_ -
jevels are filled up and all donor levels are completely. jonized - (section I
in Fig. 1). At hlgh temperauures, when the upper_dnfect lJevels ar®
uomplo*ely 1on1bgd n‘1 is the electron concentration (sectlon IT1in -

: '?1g 1), i was also determlned from the actlvatlon energy of the upper‘
jevels and the carrier concentratlon of the linear part of II, using the =
relasion n-n; = VMN °£P( AJM/2kT) N, wes calculatnd for the effective -
nass h’ = 0q251m . For several dlfferent spnclmens, the fol‘ow;ng resulvs

- were obtaineds Ny was (2 08 -2.26)°10. 2 en 3, Ml wes (1.65- 2 03)10‘5 2,

f7vM Was (4 25" - ,,2) 1014 cm 5, 1 was 3 g - 4. 2, AEM 0 20 - 0. 23 ev, ana '

thﬂ radlatlon defect- formatlon cross section was 1- 45-1- 55 barn- it wWas
galsulated from @ M/ﬁNGe, d,— electron flux dengity,-N Ge ~ number of Ge.

_atoms per bms Elec«rons with »425 Mev Were found to produ se defents wiik
the fOlluh;ﬂg |ev°1= ‘  —0 24 ev, E 0. , 36 nv,r"-*O 25 ev and E’+0 11revs»

... There are 3. flgurps 2 tables,:and T rPferences. 3. ‘goviet and 4 non-
- "soviet. -The thxee references ‘to Engllsh«language publlcatlons read as

'5f'Qa}&i2/3
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AUTHORS: . Dobrego, V. P., and Ryvkin, Si_

- TITLE: Co Negatlve photoconduct1v1ty in germanlum at’ 11qu1d-helium
) ) etemperature . v ) g

PERTODICAL F1z1ka tverdogo tela, V. 4, no.,2, 1962, 553 - 555

TEXT: Negatlve photoconductlvity wus d1scovered in n-type Ge' w1th :

~gpecific repgistivity of 0.2 - 0.4 ohm* cm ‘and -type Ge of 0. 5 ‘ohm+cm at55
“helium temperature. In n-type Ge ‘above hm-Om no- effect was observed.
AL low 11lumination 1ntensit1es conduotlvity decreaaes in . a very Bhort

range (a in Fig. 1)+ Oscillograma were taken of. the current ‘rise.and

" . drop in-a cell. with the: sp901men exposed t  1ie 1aee.%>From

~“{he’ osclllograms it:can be seen. that p051t1ve and negatlve ‘photo-. :
- conductivity have dlfferent ‘increase ‘and decrease conatantg, the latter:

' peing particularly. Carked.. Both curves. ‘are non-e .The red

edge of negative: photoconduct1v1ty 0
o the short—wave dide. photoconductlvity decre
1.1 = 1.5 e 1t is assumed that the negatlve photoconduc
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h?hﬂ oo :
o e s/181/62/oo4/002/043/051
VNegatlve photoconduct1v1ty..." T B102/B158 Lo

due to increased populatlon of the donor levels, caused by 111um1nat10n.
There-are 2 flgures, 1 .table, and 4. non-Soviet references.. The .three

 peferences to English-lanpuage. publications read as’ follows: C. S. Hung.
J:. R. Cliessmann. Phys. Rev. 79, 726, 1950; H. Frltzsche. J..Phys. Chem.

'Sollds, 6 69, 1958; P Csav1nszky. Phys. Rev. 119, 1605, 1960

_ASSOCIATION::,Flzlko-tekhnlcheskly 1nst1tut im. A. F. Ioffe AN SSSR .
: ‘v Leningrad (Physlcotechnlcal Instltute imeni - A./F. Ioffe
AS USSR Lenlngrad) RN i EET At .

SUBMITTED: = November 3, 1961

Fig. 1. Lux;émpere:CQaracterISticd.

. Fig. 1
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‘ R : . s/1e1/62/oo4/003/o41/o45 8
,_’,l;[ I’WU S , R PR 3101/3102
AUTHORS : flbovskly, N. A., Luklrsli, D P., Mashovets, T._V., and

Ryvkin, S. M.
D =

'TITLES : ) Blergy spectrum of some impurlty atoms 1n germanium and
DR slllcon . : : o , :

: PEHIODICAL.-,FJz1ka tverdogo tela, V 4, no. 3, 1962 816 - 818"

,TLXT In‘a nr'v1ous paper (rTT ay- 1381, 1959) the authors suggested a
" pethod of determining.the tolal number of acceptlor (or. donor). levels o
- - pertaining to one structural defect and lying in the forbidden band.of:a

" semiconductor.  The. method consists in measuring ‘the temperature dependence

‘of the Hall :onstant in specimens with known ratio of the concentration:.

of the "ordirary" carriers (of the elements of .the groups I11 and V)ito "

the defect concentration. Such measurements viere. made in gold-doped

I (T ~type Ge, copper-doped n-type Ge,-and gold-doped p--and n-iype Sl..5’
":S.Spec1mens vi.th known! impurity concentrations are- obtalned by diffusion.
.. In the mea:irement, the ooncentration ¥ of the atoms added must be such
"tnat M1<<Nl, or Mk<.Na, where ‘17 is ‘the number of the acceptor levels,1

B, S
e e e e e e S
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. o A : ' s/1e1/62/004/oo5/041/0455 e
Ene;gy sPectrum of some... ‘ ' : B101/B102 Lo

th number of the donor 1evels,‘Nd, N are the concentratlons of the.

rordinary" donors or acceptors, respectlvely.» The results (Flg.~ ) whlch
Fhow a concentratlon n of the ordlnary donors prlor to doplng whlch

corresponds to complete 1onlzat10n, and n, azter dOplng 1nd1cate that at I

11qu1d-n1trogen temperature fllllng of the- ordlnary donors (V-group
elements) sets in. The concentration which increases with temperature

- (Ie and -II4) corresponds to the ionization of the uppermost level of’ the
impurity atom and the concentratlon n, (Flg. 1) to the complete emptylng“

' of this level. The relatlon 1= (n - n2)/(n -.n ) for Cu in Ce is 3. 1

for Au in Ge (2 sp801mens) 1=2.8 and 1=3.1. Wlth n-type and p-type :

. 51 the curves I and II coincide at high temperatures (approximately SOOOK)‘
from which it follows that in- slllcon gold forms one acceptor: level” ‘
(l ‘1) and one donor level (k= 1). The calculated activation ‘energies
- for the upper acceptor: levels ;of "Cu and  Au in Ge, and the acceptor and -+
- donor levels of Au in Si agree with publlshed data. here ‘are”2 flgurea
“and 5 references: 2 Soviet and -3 non- Sov1et. The three references to

. English- language publicatlons read as:- follows: H. H.: Woodbury 2. W. W.

_’ﬁ, Card 2/43
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’}'Energy epect

: -Tyler, Phys.
G, B. Collin

'ASSOCIATION‘

germanium._

“'of the AS USSR, Lenlngrad)

Temperature dependence of the® carrier concentration in
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t N Tsarenkov, B..V. ~ : NS O

TIVLE: _ Reconblnutlon radlatlon of galllum arsenlde ‘b

LJdLODIC\L :F1z1ka tverdogo tela,-v. 4, no. 4, 1962, 1062 1065

i 1EXT onocrjstalllne n- type InAs plates wlth an electron concentraul

of ;10 7 fs were used to study the 1ntr1n91c recomblnatlon radlatlon.

A p-n Junctlon of ~0 1 cmz was produced by diffusion of Zn.or Cd 1nto the
InAs plate... The nonequ111br1um carriers were excited by pulsed
- injection. throuah the Junctlon. The radlatlon was observed 1n paralle

40 the p-n Junctlon plane. AL TT ' the emigssion spectrum has-a narrow
peak at 1.47 ev (optlcal self—absorptlon edge) and . two max1ma at. lower
energies which are in connec )

" One of these levels ig 0.2 ev: dlstant from

~band, the other 0.25 ev from &’ band edge:

maxima depends: on the current density thlough the p-n Junctlon. .
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Rccomolnatlon radlatlon of galllum ..Q::',. B102/B104

'tmn 1a/cm' only 1npur1ty radlatlon is observed, then intrinsic radlahlon

arises and increases: rapldly, and between 10 and 100 a/cm2 the relatlve
‘height of the maxima remains. constant. The Tesults can be explained by
“assuming volume- charge recombination at weak currents and 1ngect10n at

nign currents. At above 10 a/cm2 the emission 1ntenu1ty increases v
linearlJ with tne current denslty bhrough the p-n Juncblon and decrecses i

~ only ahove ~1O a/cm o ”he forbldden band widhh 15 temperature dependent

accordlnor to the law (1 51 -5.6¢ 10 T) ‘ev.  The 1ntrin51c cmlsslon 1line

" narrowing observed at high current densities can be explalnnd by invers
band. filling (productlon of sthtes with '"megative temperatnre") or by
assuming that the’ injected carriers cause: degenerate filling of one band
only. The latter posslblllty is® more probable. There are 2 flgures.

' ASSOCIATION: Fiziko—tekhnicheskiy 1nst1tub im. A. F. Toffe AN SSSR,
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' LnU”nORS : Ivanov,'Y L ’ and__zzi£lL____~_’__
PITLE: ..“. ,'Optlcul charge exchange: of 1mpur1ty centers and‘kineficé‘
’ of 1mpu11ty photoconductlon ) i T

% 7ﬁprnIoDICAL- ‘_Flzlka tVerdogo ‘tela, v. 4, mo- 6, 1962 .1482;1491:‘

“,‘T?(T' ‘The Vlnetlca of u“otoconductlon in dlreut and reverse charge
. exchange through the C-zone has been 1nvest1gaued etperlmentallj, and - -
. .resdlis have been ‘interpreted qualltatlvely. The examined five groups’
.7-of n-type gernmaniun gspecimens with copper introduced by . diffusion -~ L
ﬂ*ﬂcomnrisad almost -all possible stages of compensatlon. ‘®hne jllumination of .
" group I specimens (all Cu" centers having a triple negative charge) and ;
.. -of group v gives rise-to electron exchange. between a: single level . -
~-(level III for group I, and level II for group V) and: the corresponding’
“zone. The relaxation curves then contain only one "fast"‘component.-”lf
;‘jspeclmens :of groups II. and III (contaln;ng triply and: doubly charged.
‘centers) ‘are irradiated: with- 0.43 ev>hyv20. 26 ev, both .slow 'and fas$
'relaxatlon appears. Under 1rrad1atlon w1th 0. 49 ev,zhvf>0 4}fev, the

cara 1/3.
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'ffOptlcal charge exchange of 1mpur1ty '”
lopes down gently ow1ng to charge exchange of the Cu

£ IIT (all- Genters having: double negatlve

relaxatlon curve: 8
se charge exchange ‘which may 3

o centers. Th- jrradiation o
j charge) witn O. 49 ev> v \0 43 ev .causes. rever
‘change the -rate-of generatlon and, 5o a lesser degree, also the 1ifetime. -

“In the irradiation: tof: group: IV specimens (contalnlng alngly and -doubly -
;,charged centerg) With 0.43- ev)»h/'>0 32.ev._as’ well ‘as in the: short-wave'
“range) there appears & nfagt" component.v xheoretlcally p0851b1e slow %%&
° .processes are not . observed. ~After. 111un1natlon of ‘a group. IIL speolmen it
o with O. A9 ev> hx >0.45 ev,‘electrons from levels‘II .and III are: transferred
';g;to ‘the C-zone.. ne 1ntens¥ty of this ‘reverse process (‘flashlng" ’m.

‘. increases with progressing filling of ‘level III with electrons. A 8

~istate; sets in® after a° certaln t1ne.,~Hence, the amolltude of thlefh

: ,f”fflashlng" (characterlzlng the . concentratlon of : trlply charged non-.
oL Wequlllbrlum cenuers) tends toward ‘a 11m1t1ng ‘yalueif. prellminary .
i ‘ '41llum1nat1on has been’ nrotracted for a suffic1entlj long tlme.;,xhe more

_intense the 111um1nat10n,‘the more qulckly “thig:limiting value ‘is: :
attained. = There are 6 flgures., ‘The most 1mportant Engllsh language f?

A :xfreference ig: J. Lambe, C. C- Kllck. Phys. Rev., 98 909, 1955.;‘f
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. AUTHORS: . Arkad'yeva, Ye. N. Parltskly, L. G., and Ryvkin, S.fu

"TITLE{ A method of long-wave photoelectr
R T in- semlconductora .

 }'fPERIODICAL' FlZlka tverdogo ‘tela, v.,4, no. 6, 1962 1578 - 1588

i TEXTs In the new metnod descrlbed here for the 1nvest1gation of =
L relaxatlon processes in, semlconductors, the ‘sample is 1rradiated with
. a probing pulse of long-wave. 1ight (Fig.\15) along witha: suff1cient1y
long square light pulse (Fig. 1a)" ‘that excites the relaxation ‘process :
~under investigation. :The wavelength of ‘the probing pulse ‘is‘s0. chosen
"~ that the levels under con51derat10n are jonized. In this case, the . .
" 'signal on the. oscilloscope screen has a definite form (Figs 18 ).'iTHe
;‘concentratlons of free and bound carrlers .can be .determined from the -
. slope of. the curve on- the«écreen and ‘from. its peak produced by the prob-
L ing pulse. The: ‘sample can be! irradlated with'a- .series’ of probing pulsesi
" ’‘during the interval of a single. squaTre pulse (Fig. 2)  and this. ‘enables .
'""the relaxation of the concentratlons to be determined.' The light fron the
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‘A method of . 1ong wave- photoelectr c... ', B104 112 ,

- source S (Fig. 3) and the: probing 1nfrared light of the monochromator i
© 0 are’ ‘regularly interrupted by the disks. ,Q (square pulse) and ,ﬂ The

C_»j,81gnals of photoconduct1v1ty are recorded by a double-beam. oscilloscope
.~ . and photographed. The probing pulse is- automatlcally shifted along the
. -7 " square one. Examples of a qualltatlve analysis of the behavior of i
-+, .. non-equilibrium carriers in CdS, CdTe, Ge, ‘and Si: durlng photoconduction
TLT at »~1009K are given, and a probing method: for several types of local:
'5_levels in- semiconductore is- described., There are 15 figurea.
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AUTHORS: 'ndgachev, A A., and_ Ryvkln, s, m.'

R TITLE: . . Temperature dependence of the radlatlve recomblnatlon cross’
: sectlon in germanlum :

: PERIOLICAL: Fizika tverdopo tela, v. 4, no. 6 1962 1676 - 1678

TEAT:ViThe authors' nrellmlnary exoerlments have shown that at 77 K 3nd

with a hi n LnJectwon level - (]p"~1016 3) the time constants of ohoto-‘

~ conducu1on in germanium are greater than was concluded by van Roosbrock
“and W. Shockley . (:hjs._qev., 94, 1558, 1954). They also meas red the -

tenperature dependence of the radiative recomblnatlon cross section in.

. n-type Ce ciodes.”  Only a 'slight increase: in intensity of" the recomblnatlon

" radiation vias observed as. the n-p junction was cooled from room temperature

- to liguid nlt;ocen temnerature._"§~v1/T It is stated that ‘the ‘rapid de-

"'creESe'in,ﬁh with rlslne temperature, as establlshed by van Roosbrock an

Vk.ahockley, is’ probably due to an error 1n calculatlon. It is: demonstrated

'f[1;Card /2
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' that evén‘uhder ideal'éondiéiohs o ¢ cannot decrease more rapldly than in

','prOuortlon to T -5/2 ”here is 1 flguxe. ' : RN
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RYVKIN S M., DOBREGO v. P., KONOVALENRO B. M., IAROSHETSKII IJl

. Induced impurity breakdcwn 1n bomp°nsated germanium and <

- current oscillations relatad to it Fiz, tver.tela 4 no.7s
1911-1914 J1 62, , , _ ' (MIRA 16:6)

1L Fi?iko-tekhnicheskiy 1nst1tut imeni A, F Ioffe AN SSSR, :

: Leningrad »
(Breakdown, Electric) (Germaniuma—Electric properties)
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"!-/'[7600 _ » v B108/B104 ,
'AUTHORS" Vitovskiy, N. A., Mashovets. T.vV., and Ryvkin 5 ,

The energy spectrum of the gamma radiation defects in if

*TITLE:'
e 31llcon

1962 2845 2848

" PERIODICAL:  Fizika tverdogo tela, v. 4, no..

f the Hall constant was stud1 d:on. n—'

. and : p-type silicon -samples before and-after their exposure to Co gamma
“ ‘padiation, Irradiation (1.4- 1017 quantu/cm ;10158 10 quanta/cmz) WP
" reduced the conductivity of Slllcon. “The measurements carried out: in: thev,yv
.-:range 55- 450°K shOWed that 1rradlat10n glves rise totwo. levels in the upperf
“_half of the forbldden band that are. capable of’ acceptlng electrons.'a -
ot Ec - 0.18 ev and E, - 0.5 ev.v The production cross-sectlons of these: levels‘f e
i 26 and 1.8-10 -2 ¢ , respectively.ﬂ In-‘the L

L o.iirare approxlmately 1 4 10
f‘llower half -of the forbldden band there was’ one 1eve1 (E +.0.23: ev) W1th‘

B ! a production cross-sectlon of about 1 2-1('.)'2 cm?, The%e ‘are 2vfigures
&nd 2 ta.'bles.-’ s LT TR :

PEXT: . The temperature dependence o

',7;Card 1/2
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1154AuTHQRSz - _iVitovskiy, N: A., Mashovets, T, v., and Ryvkin, s M.

g }TITLE: f _'lDetermination of the activation energy of impurity center
: LT : :levels and of . atructural defects 1 aeniconductors :

"v‘ PERIODICAL: Fizika tverdogo tela, y.a4, no.<10, 1962 2849 - 2855v;

"*;jTEXT: A study was’ made of the temperature dependence of the carrier con-
jﬂ“centration in sem1conductora ‘with. impurities ‘and ‘defects, the spectra of
+“which are complicated by their being several typea of levels, Accordihg to

.~ ‘measurements log -n = f(1/T) is, in ‘this case,. a complicated. curve com-. . .-
y‘fpriaing plateaus of different lengtha and eectiona ‘with different . inclina-?-r
f},tions. :The activation energy of all posaible levels is- calculated ‘to obtai
oea quantitative theoretical ‘description. For einplicity a semiconductor: it1
", ‘considered having: two levels in the’ forbidden band. At absolute zero one %

"+ 'of them should be:partially filled with- electronl, and the: other ‘should be.

. filled completely (Fig. 2). - The results can then be generalized for an =

S arbitrary number of . levels.f If,:in the entire’ tc-pcrature range the rela

‘ @”tion AE - AE1;>kT is valid where AE1 are the ldvcl activation energies,
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g Determination of the...

’furthen the nentrality condit1on of the system can be given by

]

. 'the{selhtipnjiajag':

. The curve log n = f(1/T) is dlvided 1nte 6 se %
i ctlona (2 plateaus 2.8lo i
%, - and 2 transition sectionc), nis: calculated f : : i t ng:d
L or each: e ;
v;idenaity is studied. With the aid of » ‘ ach Gﬁction and thg ,??te~yl
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-vaetermination of the... : C o ,:’;V ; 3102 112
AEZ can be determined experunentally from the high-temperature inclined :

- section, if m and (M +m ) in the point g'z o ™ m1 is determined from
‘ 2 S

' n.._}/(m -f-Mz)'r2 cjr_1/(m +Mz)m : (7)

and d(log n)/d(1/'1‘) is determined from the curve. The statistical welghts
3'1/X2 of the levels need not be known but 3’2 can be calculated from" (7)

' These relations ‘are vahd if M2~ my . If M »m then the activation energy i

. can be calculated directly from the inclination of the curve vuth the aid
of R :
S dlgn :

(F)

This is calculated for a. practical case, Finall}, further possibllity is’-
pointed. out of calculating AL from the temperathre dependence of the .

‘carrier density: the. curve .log(n-m1 )-f(1/'1‘) cnn be constructed and th

: :Card 3/4
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: 'tangent whose 1nc11nat10n gives the activation energy directly can be draw
- at the point corresponding to Eq (1).- N, denotes the effective state

density in the conductlon band, Mi'are the level concentrations and’ o, is

-4 :
the’ electron concentration on the M1 level. There are 3 figures.-
'ASSOCIATIONx, F1z1ko-texhn1cheskiy instltut 1m. A. F. Ioffe AN SSSR, Lenin

: - - grad (Physicotechnlcal Instxtute 1nenx A. F. Ioffe AS USSR,
‘Leningrad) : :

. /SUBMITTED: = .May 30, 1962
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AUTHORS: - Kazarinov; N. M,e Matveyev, 0. Acs Ryvkln, Sn Mgi_Solov‘yev '

© Se M.,, Strokan, N, B.,, Tarkh:mi D.- V.

TITLE: ° ‘-vInvestlgatlon of semlconductor spectrometer counters for.
T . measuring Iragment energles el : o

' PERIODICAL: Atomnaya energiya, Ve 12, no,,z, 1962, 153 - 154

‘TEXT' 0235 fission- fragment energy ‘was measured by'semiconductbr doun=
ters developed at the f1z1ko—tekhn1ehesk1y institut ‘im. Ao ¥, Ioffe
(Phys:.cotechnlca1 ‘Institute imeni A, F. Ioffe) The - surface-barrler

" junction of these. counters was produced by spraying gold onto an n-type;
silicon plate. . These counters9 which ‘were studied earller by the authers
(Atomnaya energiya,;. 11, no. 3, 217, 1961); were found %o be well suzted

.. for alpha spectrometrj (resolution O. 5% for. Ey= 5.5 Mev). The volume ]Y

. “charge region.was about 60/A»for maximum voltage, much greater than the "'

Vf.fragment range in silicon,:. Fragment energy was measured with 2:0:9" mm Al
target, -placed in a ‘thin-walled: aluminum vaggum chamberc .The - target had a
'1ﬁvacuum~sprayed layer of UF4, enrlcned Ain. U to- 92 8‘ Dlameter of - thoi
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',Investlgatlon
'”‘glayer was 1.2 cm,

‘ 'colllmated 1nto the chamber.

1“f11ghn measurements.

pf ‘the fregments. ~As: ‘the’
-'part of their path - thls effect

»Sp&Clal counters
~This time ‘the shape was the same,
~golute values.’
layers ‘and partly
the .silicon counters.

Card 2/3
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of semlconductor Too

e and the total welght was 120/Ag°

S was placed 1,5 cm below ‘the’ target
‘The counter: pulses were fed. to & preampll—;:,
©fier and thence to a_ ;OO—channel analyzero

" thus measured differed con31derably from those obtained from time- of—v‘:rf
Thls was’ ‘found to be
'counter surface, whlch were nfrongly dependent ‘on “the. angle of 1ncldence ‘
fragments 1lose most. ‘of  their energy in the first
was much hlgher for them tnan for alpha :

: of 16 mmzparea were produced w1th a thlnner layer of ¢
< gold -and the energy: spectrum was measured again: and compared as- befor

/This is. attrl‘buted partly to energy
) “to” the . ‘energy’ being carried away

‘In .the Au layer. ‘losses do not. exceed 1 Mev.
yield: better
There are 2 figures and 5 referenceSf
four references. to rncllsh—language pub11cat10ns read as: LﬁllOWSZ

CIA-RDPS6-00513R001446 T
520002-7 T
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s/089/62/o12/002/o1o/o13
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The elllcon connter
to av01d belng: hlt by the neutron beam
‘The fragment energy - spectra s =

“due, to ‘energy. . ‘losses in the

with ‘a dlfference of ‘about 7 Mev in- Cabei
‘1osses in: ‘the fissile
AVE flSSlon ‘neutrons.
Apart: from ‘Other advantages
results than es- g 1onizat10n chamborso.‘
1 Soviet and 4 non-Soviet.. The v o
| ‘wc;fs:,te‘m; e
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; Energy apectrum ‘of gm—radiation dgfects in silicczn. Fig.lz) L
: tver.tela A no. 10‘28L5-281.8 0 '62 e ).
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| VITOVSKTY, H.A.5 MASHOVETS, T.V.; RYVKIN, .M.

m

L ‘Determining the ‘activation energy of the different levels of
- impurity centers and structural defects in semicond ctors, - - L
Fiz. tver tela 4 no. 10 2849—2853 0 l62 o (H[RA 15 12)-

1. Fiziko-tekhnicheskiy institut imeni Ioffe AN SSSR I.eningrad
(Crystals-—Defects) (Semiconductors) (Quantum theory) '
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Structire of du-ect recomblnation spectra of gallium B . -
'»a.rsefnde. Fiz. tver. tela 1. no. 11 331.6-3348 X '?2. 15 iz)'f

TSARENKOV, B.V.

1. Flzx.ko—teklmlcheskiy 1nstitut meni A F Ioffe AN SSSR

L rad .
oriing (Gallium arsenide-Spectra)
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RYVI\IN Solormn Meyerovich, MATVEYEV Oleg Aleksandrovich,,
e ”STROKAN Nilfita Borisovich , T

[Transistorized nuclea cott érs' f’oluprovodnikovye schet- -
_chiki iadermykh chastits,  Leningrad, 1963...39 p. (Lenin—,

gradskli dom nauchno-tekhnicheskoi propagandy, (M ;1}& 1287) 7)
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AM4016851 ' j' Boox expr.orranou

y*vkln, Solomon Meyerovxch

o sl ‘ S ks s

j Photoelectrxc phenomena in semxconductors (Fotoelektricheskxye‘, =

' ‘yavleniya v poluprovodnikakh) Moscow, . F;zmatgiz, 63. 0494 p. o
111us., blbllo. 13000 copies prznted. S , :

i Serles Note. FlZlka poLuprovodnxkov 1 poluprovodnxkovy*kh przborovi

:lTOPIC TAGS-' photoconductlvxty,,photoelectrlc phenomena. semlcon-?
i ductor, carrler ‘generation, carrier motion, carrier recomblnatlon,
i adhesion, diffusion," drift, photoemf, 1ntr1n51c photoconduct1v1ty,
g extr;nsxc photoconduct1v1ty;i-r o , ST

;.PURPOSE AND COVERAGE- The monograph cons;ders processes of generaf
.~ tion, motlon,‘and recomblnatlon of non-equlllbrzum carriers in semi
- " conductoxs.:- Pr1nc1pal attention 'is paid to an analysis of. recom=
! b;natlon VLé local centers,'adhe81on, dszus;on and drlft of non- .




1 EFREG TRA SRURGI N S WD v B0 T 0 DS e -
' n

"APPROVED FOR RELEASE: Thursday, September 26, 2002  CIA-RDP86-00513R001446520002-7 l S »

APPROVED FOR RELEASE Thursday, September 26, 2002 . CIA- RDP86 00513R001446520002 7"

- L e i - e

AM4016851

R equ;l;brlum carrxers in electrlc and magnetlc fields, to the relate
! phenomena of photoconduct1v1ty (1ntr1n51c ‘and extrinsic) and ‘photo
emf, . and also ‘to methods of experlmental investigation of the '

.| kinetics of photoelectric processes. The book is for physic;sés
o and englneers dealing. wmth sem;conductors.,t}v,

é;‘ TABLENOF coNTENTS [abrzdgedl;

t

,Foreword -ﬂ- 9

,Ch. : Phenomenologxcal descrxptxon of photoconduct;vxty -

Ch. II._ Methods of measuring statlonary photoconductxvxty - -'37;

t Ch. III. Determlnatxon of main phenomenological parametorl by 1n-h
e vestxgatlng the kinetics of photoconductxvxty -'=.56 - . ,

' {"Ch. IV. Generation of nonequilibrium carriers - - 104

3 . Ch. V. Recombznaticn via simple local centers = - 123
' jV;.. Adhesium of nonequilibrium carriors - - 166 e
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’7VII.u Recomblnatxon via mult;ply-charged cente:s'- : ;
VIII. .Intrinsic (interband) recomblnatxon - 216 coprl
“IX. Extrinsic photoconductivity - - 241 .- S
. X. Some effects of combined excitation - - 260 :
“XI. The meaning ‘of the "lifetime" concept - 294
S XITI. Diffusion’ and drxft of nonequxlxbrxum carrxers (monOpolarh

' .case) - = 307 S
,Ch XITI. Dxffusxon and drlft of nonequlllbrxum carrxeta (b;polarjg

case) - - 335 Ea O DI
fCh XIV. Some photomagnetoelectrlc‘and photomagneto—concentrat;on*i
b effects’- - 371 AL . SER D :
. Ch. XV. Photoemf 1n lnhomogeneous semlconductora -
?therature - - 478 Sl B SRR :

ViSUB CODE. PH e:“ : ﬁ  123u163

*DAmE ACQ.
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CAUTHOR: Ryvkin. 3. I., noctor of Phya
N - . ._...._ :
uctor oounters for nuolcar partiolel

; TITLE:- . B Semicond
‘?1965. 56-50

PERIODICAL: . Akudemiyu naukisssn

n’ ut cry- nl oountorl 'hloh

,TEKT' The " development of the productio '
Yy outlined,and tha udvnntago- ‘and’ ohortcollngl

 began 17 years ago:is: briefl ‘
d:of -homogeneocus no-icondnotor el

“of “germanium or gilicon junction “counters: an
counters are: discuased.,;lothods of produci trometric: n-p lurflct

. varrier: counters and n-i=p. counters: h e been 'lopcd=atéthe S
' Fiziko—tekhnicheskiy iﬁatitut in.}-’A.P.» -Toffe: 7Ak(d.lii nauk SBSR. . 7
Ameni AP Toffe of Ahe: ‘Acadeay of - Scienco :

V(Physlcotechnioal ‘Institute: : 1
USSR).  The n-p junction ‘gounters ¢ of a’8Y: plate ‘on. the. aurfloc e
roduced. . jnnotion char;p Ceiid

‘of which an n-p surface. barrier Junctif ¢
~-"ig the effective. region: ‘of-thia’ counte InghOnPlf*icle Pr°d“°e° an .
‘:elect"on-hole pair. in’ thia region, ‘then’ this ‘pair is’ soparatcd by the -

. strong field and’ virtually o reconbination loslon;nrioe. “If the. particlc f
1remains ‘ingide the volun 'cherge region,“then “the ulae ariaing -heu iho o
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Semiconductor counters for o R 1f3104 B10Z"

counter capaoitanoe is ohargedlis'exactly prOportionll to tho particlir

 energy. Two types have been develoged ‘at_ the Inatitute. The’ oensitxvo-g‘f
<. gurface .of the first type was 50 ‘mm€ in’ area, or less,” and 100u thiok.

" These ocounters .are provided. for ‘the apectroscopy of: alphan, fisaion -

fragmenta, ions etc., The reaolution for H-Mev : c-par\iclee -!s O,

.The 'second type had ‘a_ sensitive- ‘surface. of epproxi.atoly S cn. 2-Hov
~partiolee ‘could be deteotcd.A Uaing a B10 convo*ter, thermal neutronlv~

L “oould ‘be detected uith a counting efficiency :g 1%, - The: author developeér5;t:V
: iqAan n— -p oounter with ‘a acnsitive surface 4 g
2 mm thick for detecting 5-lev,¢ articles “'Thc<signal-to-noise rntio

| wasrf,SO.j There are 2_fignres

Card ‘72/2 S

‘in‘area’ and approxinately;ﬁﬁ;gf
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BERKOVSKI’! F.M.; RYVKIN, S.M.
—

ity centers on
Effect of the Optical recharging of. impur
the kinetics of & photo-:en;f . in germanium. Fiz. ‘tver. tela

5 no.2: 381-385 F '63. . (MIRA 16 5)

1. Fizmo-teklmicheskly inatitut imeni A.F Ioffe A.N SSbR Ieningrada.
(Photoelectricity) . (Germanium) o T

eem———— PP oo —. [.A - -
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BERKOVSKIY F, M., KASYMDVA R Se; RIVKIN S.M.

,Sensitlzatlon of photodiodes resultlng from optical recharging
of impurities. Flz. tver. tela 5 no.2.521.,—533 F 163,

(mm 16 5)

1, Fiziko-teklmicheskig' _:Lnetitut imeni A.F.Toffe AN SSSR Laningrada

(Diodes (Photoconductivity)
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curring during the irradiation process is cons

‘Ithe defect-formation rate with increased dosage

‘bipola.r a.nnealing,effects were: ' f ‘bove ‘roam ’anperature The uthors are
or .interesting discussi
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f-'*ACCESSION NR:: AP3003910 i'S/0181/63/005/007/2023/2025

M

B o BR———ry O
i fTITLE- Impurity photoelectromotive force induced by a current

,'AUTuoRs- Berkovskiy, F. M.,vRy*vkin s,

.dlsovRCE" Fizika tverdogo tela v.v5 no, 7 1963 2023 2025

Z'TOPIC TAGS- photoelectromotive force impurity, induction absorption band
‘f/radiation defect, recharge electron hole § injection e 4

ABSTRACT- A new effect has benn discovered at illuminated silicon photodiodes'
after’ passage of a_ current pulse through ‘the n-p junction in the permissive direcd
" “tiom, the photodiodes prove. to be sensitive in a new spectral region for the i
fundamental absorption band, ‘This relationship 1is shown in"Fig, 1" (see’ enclosure)
. 'The photoelectromotive force has the character of a flash the amplitude and. ]
“duration of: which are determined by the intensity of current or light, Eiectri-~
“cal recharging (of’ electron-hole pairs) is better than optical because the in--
- “jection takes place . at'a distance from the n-p junction representing the layer_
ﬁin which the photoelectromotive force is generated and because nonequilibrium e
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“concentrstions can be injected at higher values, the time for ch rging a sample
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thus being-very small, ~In their work the authors: used silicon P! otodiodes withf
radiation defects formed by gamma radiation: from cob0, TRecharge of the: levels‘
of radiation defects consequently took place. It is clesr that a similar effect

;must be observed in other materials with impurities corresponding to-deep levels

ﬁPreliminary experiments have shown that. the effect is observed also in Ge photz,

:idiodes that have been exposed to fast: electrons +It is felt that the presen

‘need . is for more’ detailed investigation on various materials ."The duthors thank

: SUBMITTED-‘ 09Mar63

“Ye, V. Ostroumova and R. S. Kasy*mova for their help in carrying out the experi-i
jments Orig art hass 2 figures. o - ’ ERT TR,

-‘ASSOCIATION- Fiziko- tekhnicheskiy institut im, AL F. Toffe AN sssx' Leningrsd_
'”(Physical and Technical Institute Academy of Sciences SSSR) e A

S 15Aug63

| :sua CODE: PH ¢ '7 uo REF sov: 005
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o 202
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RYVKIN, S. M., YAROSHETSKIY I D
W

KONOVALENKO B.M.;

t 28 )hv.‘élvé'étréns'.-:: =
Radiation defects in germa“i“m caused byuiif o (MIRA 16: 9).

- Fiz, tver.. t.ela 5: no.8 2075—2086 Ag

stitut im. ALF. Ioffe AN SSSR, peningra .
(Elect.rons) :

ik tekhnicheskiy’ in
L Fatieo- (Germanium crystals—-Defects)
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- haracterlstics in oL
n. the lux ampere ¢ (HIRA 16 12)““

t £ tra ing levels o per
Eiiizon? Fiz?ptver. tela 5 no 11 3170—3182 N 6;

-1 Fiziko-tekhnicheskiy 1nstitut imenl A.F Ioffe AN SSSR

Lenlngrad. o
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: jSom., properties
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: Photoelectret eff-ct in sxllcon. Flz.r tver e ,; (MIRA 17 2)

: institut 1 : AN ; in rad.
. ]_ Flziko—'cekhnlcheskiy inskti,tut ,:Lmeni A.F.VIoffa‘Al\‘l SSSR, Lep | gra L.
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