L 54749-65 , ;

"APPROVE

R A

D FOR RELEASE: 08/26/2000

CIA-RDP86-00513R001653320002-9

ACCESSION NR: AT5015396

tion requires the presence of free HF in amounts no
From the standpoint of eluting capacity,
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uranium from 0. 925 M solutions of uranyl fluoride by the ion exchangers under considera-

the solutions studied can
NH,4NOg + 0,1 N HNO, > 1 N NH;NO.
é]?, and with smaller volumes of

less than 0.1 M in the original solution.
be arranged as follows: *
Uranium is eluted from EDE-IOP - |
e cluent. Orig. art. has: 5 figures..; - §
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ACCESSION NR: AP3003736 $/0103/63/024/007/0891/0899 7% )

AUTHOR: Stikhin, V. N. (Sverdlovsk)
o -

TITLE: Feedback control systems with opposite interests

" SOURCE: Avtomatika i telemekhanika, v. 24, no. 7, 1963, 891-899

TOPIC TAGS: feedback control system, feedback

ABSTRACT: A method of finding optimum solution is formulated for memory-
equipped automatic-control systems. The method is based on a statistical
principle of loss minimax. For a no noise~-interference case, two systems whose
interests are opposite are described mathematically. Optimization problem is
formulated for both cases, with a fixed and with an indefinite number of switching
operations. Conditions of existence of optimum solution are determined for
recurrence of the normal-form game with a finite number of the opponent
strategies. Orig. art. has: 1 figure and 60 formulas.
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¥ ACC Ni: ATG6022668 SOURICE CODE:  UR/0000/667000/000/0201 70209
AUTHOR: Kokovikhin, V. A,; Stikhin, V. N.; Zhivoglyadov, V, P. 22
{ ORG: nono R/

' TITLE: On the theory of dual control

SOURCE: Moscow. Instltul avtomatikl 1 telemekhaniki, Samoobuchayushehlyesya
- avtomalicheshdye sistemy (Scelf-Instructing automatie systems), Moscow, [zd-vo Nauka, 1966,
» 201-209 n

- FOPIC TAGS: automatle conlrol theory, sccond order differcential equation, differential
cquation solutlon, approximation method

ADRSTHACT: Various pursult problems are considered In the article. Methorls for the solution!
" of these problems, hased on hotions of dual-control theory, are proposed, and some experi-
: mental information {s glven, Bayesian strategy in the Fel'dman and Bellman formulation is
* studied, and the relation of the theory of appreximation to the Bayesian princlple Is analyzed, |—
In thelr computations, the authors have made a wide use of the optimality principle and the ;:
t
b

. technlques of dynamie programming, A numerical example involving a second~order differen~-
tial equation is soived, aud there is a brief discusslon of the work by V, P, Zhivoglyadov.
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STIKHINA, S.

PR . Voen.znan., 37 no.5:28 My ‘61,
Club of submarine sportsmen (MIRA 14:4)

(Diving, Submarine)
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CHKRDAK, M,G.; STIKHCVNIN, A.¥,. MnbIROVAKIY, B.I.: G.KOV, F.3.

Confarercoq -f -inrageria! porsonnel of the ~ain departments of
the Mimiatryr. Strod. 1 der, mashin-etr. 2 £, 5:26-38 My 467,
(R5ad rmacnirery) (MIRA 10:6)
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KHOMYAKOV, K.G.; STIKHOVNIN, A.M.; NEMIROVSKIY, B.I.; GUROV, P.G.

e -
Branch conferences of production activists of the Main Admin-
{strations of the Ministry. Stroi.{ dor.mashinostr. no.9:37-38
s 156. (MLBA 9:11)
(Machinery industry--Congresses)
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STIKSaA, g&;FANTOVA, B, ;2V0ISKa, B,

Effect of emotions on intensity of pain in lab i
217~222 June 1953, P or. ((3;;‘1:}' gx;i)la no.3:

1, Of the Pirst Obstetric Clinic (Head--Pro?,
- x. .D,
Charles University, Prague, ¢ Klaus, M.D,) of
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BUDINSKY, Josef, MUDr,.; STIKSA, Emanuel; $3P, Bedrich, MUDr.
Imorovement of obstetric analgesia with ohenothiazine preparations.
Cesk. gyn. 22[37] no.1/2:24-28 Jan 58,

1, I, nor. klinika Karlovy university, prednosta nrof. Dr. K. Klaus,
J. B,, Praha 2, Apolinarska 18.
(IABOR, anesth. & nnalgesia
phenothiazine prep. (Cz))
(PHENOTHIAZINE, rel. cpds.
in anesth. in labor 'Cz))
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STIKSA, Kmamal, MUDr,; SRP, #edrich, MUDr.; BUDLINSKY, Jousef, WUDr.

Clinical experiences with oral chlorprorazine in labor, Cesl:. gyn.
22[37] no.1/2:118-121 Jan 58.

1. I. or. klinika KU v Praze, vrednosta orof. Dr K. Klaus. B. S.,

Praha 2, Apolinarska 18,
(TAROR, anesth. & analgesia
adjunct chlorpromazine, nral admin, (Cz))

(CHLORPROMAZINR, anesth, & analgesia
adjunct chlornromyzine in labor, oral admin. (Cz))
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SKRIVAN, Jiri; BUDINSKY, Josef; STIKSA, Emanuel

Effect of neuroleptic drugs on nterine activity in labor. Cas.
lek.cesk.99 no.ll:1389-1392 28 0 '60.

1. I. porodnicko-gynekologicka klinika, prednosta prof. dr.
K. Klaus, doktor lekarskych ved.

(CHLORPROMAZINE pharmacol)

(PROMETHAZINE pharmacol)

(ERGOT ALKALOIDS pharmacol)

(LABOR)

(UTERUS pharmacol)

AT YA T AR T R L

APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653320002-9"

PIEEARRLL




"APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653320002-9

s . BARDOS, A,:; MANKA, J.;
SNAJD. V., prof.; ANTOS, J,; LUKAS, V,; BOUDA, Jo; , A
* WATEK. A.) PACIN, Z.; SKACEL, K.; STIKSA, E,; SIKL, 0,3 SKODA, V.

Clinical aspects of carcinoma of the encometrium. Cesk, gynek. 27
no.3:173-177 Ap 62,

1. I gyn. klin. fak. vseob. lek. KU v Praze, prednosta prof. MUDr.
K. Klaus.

(UTERUS NEOPLASMS)
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BUULNSKY, J., CSc.; STIKSA, i,; SKUIVAH, J.; FABIAKOVA, J.; SRF, L., Gc.

Neuroplegic obstetrical analgesia. Cesx. gym. 27[41} no.5:
387-39/, Jo '62.

- . KU v Praze, prednosta prof. dr. K. Klaus, DrSc.
L em %‘Tﬂgﬁ OBTETHICAL) | (HIBERMATION AKTIFICIAL)
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STIKSA, L.; BUDIMSKY, cSc.

i3 T h the use of neuroplagic
A technic for medical management of labor wit
analgesic mixture, Cesk. gym. 27[41] no.5:395-396 Je '62.

1. I. gyn.-por. klin. fak. vseob. lek. KU v Praze, prednosta prof.

dr. K. Klaus, Dr.Sc.

(AMESTHESIA OBSTETRICAL) (HIBERNATION ARTIFICIAL)
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SNAID,V,; STIKSA, E.

Surgery of the ovary. Ceske gynek, 29 no.5¢335-3F7 Jer6s

1. To gyno~pore. klin. fake vasote lek, KU {Karlery university)
v Prazes prednostas prof, dr. K.Klaus, m'Sa.

APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653320002-9"



"APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653320002-9

i AR Erorid

SNAID, V.3 ZAVADIL, M,; STIKSA, E.

The overy in menopause, Cesk. gymeke 29 noo5e341~345 Je'6l

1. I, gyne~pore klin. fakulty vseobemeho lek. XU [Rarlovy
university] v Prame: prednostat pref. dro K.Klaus, DrSc.
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KVAPIL, J.; STIKSA, E.: SHAID.V,

v
2 d comments
Experlences with anesthesia in gynecologisal surgery an
on current problams, Cesk. gymek. 29 no,.5:387~390 Je'64.

1. I, gyme~pore klin, fak. vssobs lek. KU [Karlovy university)
v Praze; prednosta: prof. dre K.Klauw, D1Sc,

. - -
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STIKSA, Emanuel

Basic clinical and experimental data on the electrical conduc—
tivity of squamous epithelium of the cervix uteri, Acta Univ.
Carol. [med.] (Praha) 10 no.2:139-164 164

1. I, gynekologicko-porodnicka klinika fakulty vseobecneho lekar-
stvi University Karlovy v Prazs(prednosta: prof. MUDr. K.Klaus,
DI’SC.)
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STIKSA, J., MUDr.; STEPAN, J., JUDr.

New directives on medicolegal examination. Cesk. sdravot. 5 no.l:
53~56 Jan 57,

MEDICINE, LBGAL, legisl.
( on ex;mrt te;timny in Czechoslovakia (Cs))
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BALOGH, J,,MUDr,; UMML, K., WUDr.; STIESA, J. WUDI.

Snecialization for medical experts in Csechoslovakia, Cesk, sdravot,
5 no,B8:448-450 Aug 57.

1, Vyskummy ustav organisace zdravotnictvi~-odbor vosudkove cinnosti,
(EXPERT TASTIMONY, educ,
apecialisation in Csech, {cz))
(SPECIALISM

expert med, testimony specialisption in Czech. (Cs))
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“PIKSA, Jiri, NUDr.

o Pr(blér;s of medical characteristics of occupations, Cesk. 3zdravot.
5 no,9:490-492 Sept 57.

1, Vyskumny ustav organisace sdravotnictvi odbor vposudkova cinnosti.
(OCCUPATIONAL DISMASES, diag.
expert med, testimony (cz))
(XXPERT TESTIMONY, in var dis.
nocup. dis. (Cz))
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STIKSA, J.; DVORAK, B.; PALEC, R.; SOUKUP, V.

Svaluation of working ability. Cesk. zdravot. 6 no.9:540-547 Sept 58,
(DISABILITY BVALUATION (Cz))
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STIKSA, J.

yzkumn terapie a Literni katedra
. V y ustav experimentalni
%IDL, PraheeKrc; reditels prof. dre O. Smahel, DrSce.
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s s CaxaUA . 2.
, J.; VOEAC, 7.3 VAVROVA, V. HLOUSKOVA, 2

BDAUM, 5.3 NIKCLTHOVA, L.; STIKSA o Y

Y sy g
Technical assistance: UACHANOVA, Al t LACHA

d its components in interatitial

Diffusing capacity of the lungs an PO med, 11 g

pulmonary fibroses during adolescence.
180-189 '65.

1. Institute of Postpraduate Medical Training. Chailr) gt‘ %nt:gr;:irm
Médicinu, prague (Director: Prof. 0. Simnhel, M.D., D.Sc.), &

II l,il,l[ Q 0O ‘ 21¢ her pr Ai[ﬂ‘t.()l". }31'01. U. Smllhel, }'1.D' »

s t f f".X L‘I‘lm&.htlll th s (l) < 71. ue ])jr c‘t or:
l) l.-‘ o ) und RPS('&X‘Ch Inﬂti Lute [+3 (Ahi ld L’":‘J ‘Jlbp[n‘untt’ i g ( (3] .
Co ) s 1H a

Proi’. J. Houstek, M.D., .5¢c. ).
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TLUSTY, L.; HLOUSKOVA, Z.3 KOHN,R.; DAUM,S.; STIKSA, J.

The diffusion capacity of the lungs and its share in children
and juveniles after interstitial preumenias. Cesk. pediat.
20 no.3:392-395 Mr *65

1, I, i-*ame Klinik in Hradec Kralovej Kinderklinik Po Petrinem,
Prag; Katheder der Kinderheilkunde, Institut fiir drtzliche Fort~
bildung, Prag; und Institut der experimentellen Therapie, Prage.
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~AlM, S SVOVA 2. s NIECDY L STIKSA,J.5 YAVROVA, Ve;
HOUSTRE ,Je; “ARM, S.; HLOUSE OVA,Z.3 NIECDVIGTE, Loy STIRSA,Jey VAVINA, Vej

JUKAG, 2.

Functicnal changes in diffuse julmcnary fibrosis, Cesk, pediat.
20 ro.3:30=371 Mr '65

1. Second Children's Clinic; fesearch Institute of Child Develcp-
ment, and Research Institute of Experimental Therapy, Prague.
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' ' ; S, Ze; VAVK [.; HIDUSKOYA, Z.
DAUM, S.; NIKODTUOVA, L.; STIKSA, J.; VOKAC, Z.; VAVKOVA, V.; HI L 7o
? S echnicka spoluprace: MACHANOVA, A.; PLACHA, B.; UFBANOUA, A.

Diffusion capacity of the lungs and its components in interst%tial
pulmonary fibrosis in adolescents. Cas. lek. Cesk. 104 no.49/50:
136¢-1371 10 D '65.

1. Vyzkumny ustav experimentalni terapie v Praze (reditel prof.
dr. 0. Smahel, DrSc.) a Ustav vyzkumu vyvoje ditete v Praze
(reditel prof. dr. J. Houstek, Drsc.).
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Me thods

CZuC O5LOVARIA UNC 616.152.264.01 - OTL

S UTKSA,de 3 DAUE, .5 JLACHA, B.; Research Institute for Experim-
ental Thevrapy, and Chair ©or Inreornal Disrnges, Institute for
Fostyrradunse nodical Training (Vyzicunny Ustav prerimentalni Te~-
rapie a Interni Jlntedra Ustavu pro Doskolovand Lekaru), Prague,
Director {(itediiel) Jr ©. Siaiish.

txamination in iiypercarninlt

Prapue, Cagnpis Dokaru Coskych, Yol 105, lo 26, 2l Jun 66, pp
699 - 701

Abstract [Kutnora’ Enslist swmnry modifiod_7: Values of partial
pressurc of CO, in artorial blood calculated on tho basis of the
manomotric motfod were compared to rhoso obtainod by calculation
on the basis of the titration method, and to those obtained by
interpolation using the method of Astrup snd Siggaard-Andorsen.
The manomotric method and tao intorpolation method agreo with each
other much bether than with the titration method. Advantages of
using tao Astrup and Sigraard- Andorsen mothod aro described. 2

ok

figures, 12 Westorn rolerences. (1ianuscript recived Dec 65).
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SETAE

MUSIL, Jan; STIKSA, Jiri

Trailsaminases in medicine, Cas. lek. cesk. 101 no.34:161-172 2. Ag
162,

jenicke KU v Praze
klin. biochemii lekarske falkulty hyg
io oiizﬁgitﬁrﬁum. RNDr. J. Opplt Interni katedra UDL v Praze, prednosta
2
. dr. 0. Smahel, DrSc.
foe > AMINOTRAMINASES)
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KOLIHOVA,E, 3 STIKSOVA,G.; JIRA,M.

Importance of pelvic arteriography in the diagnosis of hledder
tumors. Cesk, rentgen. 18 no.4:229-235 J1'64

1. Radiologicka klinika (prednostal prof. dr. V.Svab, DrSc. )
a I, chirurgicka klinika (prednostat prof. dr. J.Pavrovsky
fakulty veeobecneho lekarstvi KU [Karlovy university] v

Praze.
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VISHNKVSKIY, N.A., prof.; ABDULLAYEVA, V.M.; IVANOVA, Ye,A,.; STIKSOVA, V.N{

in health subjects. Vest.oft.
2lline lens oy 1313)

Some changes in the cryst
72 no,5:43-49 5-0 ‘59,
(CRYSTALLIN® LENS, physiol.)
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OTOVA, Ye.S.
VISHNEVSKIY, N.Alp ABDULLAYIVA, V.M.} IVANOVA, Ye.A.; K ' ;
‘ KHO’E‘OVA, 8.1.; STIKSOVA, V.N,

£ "initial signs" of
Gritical evalustion of the sTgECMNT,D o)y Vgo, (MIRA 13:12)

t, Med, rad. 5 no.
radiation c%%ﬁTION S ICKNESS) (CATARACT)
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S.3
IVANOVA, Ye, A.; KOTOVA, E. S.;

L v. Mas
VISHNEVSKIY, N, A, profs ABDULLAYEVA, X

Mosk'!a)
STIK;SOV'A) 'LJ—.AM( Yeste ofte no. 5

saract.
Initial symptoms and classification of cata (MIRA 4:12)

65-68 *61.
(CATARACT)
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! (Zhwr. bloper-? Tewred. Frzh J. Expet- Thraet. Phyet) 1939, 9, 432 3 )
-‘\ /‘7 IV AL LD 1940, 133, (. xW).-—{In Jussian. N, lmgser the thrtoer | -0®
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STIL'BANS, L. S.

USSR/Physics - Bemiconductors, Hall Effect Jan 52

n"Adiabatic and Isothermal Hall Effects in Semi-
conductors,” L. S. Stil'bans

"ghur Tekh Fiz" Vol XXII, No 1, pp 17-79

Analysis of the finally derived expression shows
that the difference between the adiabatic and iso-
thermal Hall effects can, in only the most unfa-
vorable cases, reach several percent, whereas ac-
cording to Gans' theory (Ann der Phy 20, p 293,
1906) this difference could be as large as desired.
Submitted 15 May 51.
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concentration and mobility of

to temperature and to excess
ompound 1is studied. Re-
Gratitude for coopera-
1. Vasenin. Five for-

Card 1/1 Pub. 153-2/30

Author Vlasova, R. M. and Stilvans, L. S.

Title Study of Thermoelectric Properties of'.Bismuth Telluride

Periodical “hur. Tekh. Fiz, 259, 569-576, 1955

Abstract Retio of thermoemf, conductivity,
current carriers of the alloy BipTej
of one component versus stoichiometric ¢
sults are illustrated in graphs and tables.
tion is expressed to S. N. Nikolayev anf F.
eign and one USSR references.

Institution

Submitted July 16, 1955
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10778, AX.; STIL'BANS, L.S-3
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redaktor
richeskoe okhlazhdenie.

[Thermoelectric rofrigeration] fermoelekt
Moskva, Izd=vO Aksdemii nauk SSSH, 1956. 107 P. (MIRA 9:11)
(Refrigeration and refrigerating pachinery)

(Semiconduct ors)
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USSR/Processes and Equipment for Cnemicel Industries. K-1
Processes and Apparatus for Chemical Technolofy
Abs Jour . Referat Zhur - Khimiyz, HO 9, 1957, 33252
Author . Ioffe, A.,_Spil'b§9§, L. Iordanishvili, Ye.,
Fedorovich, AT
Inst :
Title : Thermaelectric Csoling in Refrigeration Engineering
Oorig Pub  : Kholodil'naya ekhnike, 1956, No 3, 5-16

Abstract . A brief consideration of the physicaL ohenomeng upon which

the thermoelectric coosing is pased, and & presentation

of the fundamental progositions of the theory of A.L.

Toffe. A formula 1S civen for determination of the refri-
ceration coefficient = , from which it forlows that &
does not depend on geometrical dimensions and shepe of
the thermoelements but is aetermined vy the physical cha-
rocteristics of semiconductor mterials (thermal and elec-
tric conductivity, tnerno e.m.f. of thermoelement branches)
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Category : USSR/Electricity - gemiconductors G-3
Abs Jour : Ref Zhur - Fizika, No 2, 1957, No h225
Author . Stil'baus, L.S., jordanishvili, Ye.K., Stavitskaya, T.S.

Inst . Institute oF Semiccnductors, Academy of Sclences USSR, Leningrad
Title . Thermoelectric Cocling

Orig Pub : Izv. AN sssR, ser. fiz., 1956, 20, No 1, 81-88

Abstract : A.F. Icffe's theory of thermoelectric cooling is explained. The
conditions under which the highest cooling coefficient and the
maximum temperature drop is obtained are discussed. Experimental

data are given for PO and the theoretical deductions are con-
firmed. The author 1ists practical applications of thermoelectric
cooling, developed by the Institute of gemiconductors of the Academy
of Sciences, USSR, Jointly with the commercial orga.nizations , such
as a dcmestic refrigerator, hygrometer, etc.

ly L / /,/ A -
qu?é&g? [’ﬁéﬁggé‘J ASEzs 08, 6-3
ussk/Blectric - %55‘*5&8 08/26/2000 CIA-RDP86-00513R001653320002-9"
Abs Jour ¢ Referat Zhur - Fizika, No 5, 1957, 12227 -9

Author : Yordanishvill, Ye. Koy, ﬁi;l';ba_ni;is‘/

Inst -
Title . Thermoelectric Miniature Refrigerators

Orig Pub 7h. texhn. fiziki, 1956, 26, No 2, 482-183

Abstract . gemiconductor thermocouples developed at the Institute of
gemiconductors of the Academy of Sciences, USSR made it
possible to obtain temperature arops of 60 -- 70° and in-

dividual cases up to 60°. Experiments are carried out
deep cooling with the aid of 8 three-stage setup (torst
stage - ressor refrigerating pachine, two others --
thermocouple coolers). The temperature drop obtained
reached 102°. py vay of 8 thermal load, 8 chamber with
volume of one liter was used. In exp
iostatic control, use was made of the reVersibility of the
Peltier effect: the thermopile worked both as &
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Category

Abs Jour :

Author
Title

Orig Pub :

Abstract :

: USSR/Electricity - Semoconductors G-3
Ref Zhur - Fizika, No 2, 1957, No k228

. Tordanishvili, Ye.K., Stil'bans, L.8.
. Mipiature Thermocouplé Reirigerators

7h. tekhn. fiziki, 1956, 26, No 5, 945-957

The principles of the theory and design of thermocouple refrigerators
are ccnsidered. Equatlons are derived for the cooling coefficient

and for the maximum temperature drop of refrigerators made up of bars
of n and p-semiconductors. For deep cooling it is proposed to use &
multi-stage thermoccuple battery, in which the cold junctions of the
first battery ccol the hot junctions of the second, etc. With this,
the temperature drop between the first and third stages reaches 60 --
70°. Results are reported of experiments on combined cooling, in which
an ordinary refrigerating machine is used in the first stage, making it
pcssible to bring the total temperature drop to 102°. Results of the
use of thermocouple batteries as thermal stabilizers of small volumes
are deacribed.

1 1/1
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Thermoslectric cooling in the refrigerating in (MIRA 9:10)
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N N A R S
. .

USSR/ Laboratory Equipment. Apparatuses, Thelir
Theory, Construction and Application.
Abs Jour: Referat. 7hur.-Knimiya, No. 8, 1957, 27361.

Author A.F. Toffe, S.V. Ayropetyants, A.V. Ioffe,
N.V. Kolomoyets, L.S. Stil'bans.

Inst. Academy of SCienCeS‘BT-USSR?"'“““‘ﬂnUH&uw

Title . Efficiency Increase of gemiconduc tor Thermo-
couples.

orig Pub: Dokl. AN SSSR, 1956, 106, No. 6, <81.

Abstract: With a view to increase the ratio of the mobility
of electriclty ¢ to the heat conductivity
of the lattice, d to introduce ther-

mocouples of substanc ing approximately
the same lattice constant into the first named
ecrystalline lattice.

APPROVED :
FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653320002-9"



"APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653320002-9

Dokl.Akad.Nauk, 111, fasc.5, 1011-1013 (1956) CARD 2 /2 PA - 1859

m= 0,63 m. The curve for r = 0 is equal to the experimental curve if
m= 0,29 m . Here m and =z, denote the effective mass and the mass of the free

electron respectively. When computing the theoretical curves for the depend-
ence of mobility on the number of carriers, scattering by admixture ions was
not taken into account, and coneideration of this scattering will probadly
inorease the slope of these ourves for r = 0 and T = 1, This and some other
important reasons speak for r = 0 and against r = 1. Thus, there remains the
last step, i.e. to bring the relati7n r = O into line with the temperature
dependence the mobility u ~ '1‘-5 2 within the range of high temperatures,
and u ~ T—3 2 4ithin that of low temperatures. The authors believe that this
is possible only by one way, i.e. by the assumption that the free length of
path of the electrons is limited within the range of low temperatures by col-
lisions with the participation of only one phonon. The probability of these
collisions increases in proportion to temperature and therefore it holds that

1~ ’1‘"1 and u ~ '1'-3 2. However, at higher temperatures collisions with seve-
ral phonons begin to play an important part. On this oocasion at first colli-
sions with the participation of two phonons, and later, with a further in-
crease, collisions with three phonons etc. take effect.

INSTITUTION: Institute for Semiconductors of the Academy of Science in the
USSR.
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Semiconductor Thermoelectric Refrigerators 1129

2, Cooling factor of & thermal battery
3, Multistage batteries
. Selection of materials for thermoelements
. Cconsideration of Thomson effect in the energy balance of
a thermoelement
preparing the ¢ ductor thermoelements
Methods of measuring electrical conductivity, thermoelec-
tromotive force, and thermal conductivity

principles of the Design and construction of Thermal

Batteries
construction of a thermal battery
Design of a thermal battery

practical Applications of Thermoelectric Refrigeration
Household refrigerator
Deep freezing

Micro—refrigerators
Applications of cooling thermoelements in meteorology
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23,000 copies printed.

PURPOSE: The collection of articles
and Technology" 1is intended for a
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COVERAGE: The first volume of th
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Semiconductors in Science and Technology 258

developed a theory of thermoelectric cooling with semiconductor
thermoelements. The Semiconductor Institute, Academy of Sciences,
USSR, has already developed a domestic refrigerator and other
devices based on this principle (p. 115). - The author derives
formulae for the Peltier factor and for the thermoelectromotive

- force using two different approaches: (1) either to obtain the
Peltier factor from kinetic considerations and then to find the
thermo-emf from the Thomson formula,or comersely, (2) to find a
formula for OX (the thermo-emf factor) and then to obtain the
Peltier factor from the Thomson relation. He investigates two
components of the thermo-emf, namely the contact and volumetric,
and then studies the third component, the carrying along of
electrons by phonons. According to the author, this phenomenon
was first investigated in metals by Burevlch, L.E. in 1945 -and
later (1951) in semiconductors by Pikus, G..Ye., who derived a
formula for this source of thermo-emf (p. 122-123). Further
investigations of this phenomenon by non-Soviet researchers

are also mentloned. A method of measuring the thermoelectric
properties of semiconductors and the apparatus used for this
purpose are described in detall (p. 126?. A comparison of experimental
and theoretical resultcg obtained for semiconductors and semi-
metals 1s made (p. 129) and data obtained by Gokhberg, B.M. and
Sominskiy, M.S. are presented (p. 131). It was found that

card= 6/19 -
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agreement of results is obtained only for temperatures above
-30° C, and only for certain groups of materials. There are 11
diagrams and 3 references (2 Soviet and 1 translation).

Ch. V. Stil'bans, L.S. Galvanomagnetic Phenomena 133

- The author discusses galvanomagnetic phenomena occurring in
conductors of the first type (i.e., in materials in which the
current 18 carried by electrons and not by ions) when there

1s a simultaneous action of the electric and magnetic filelds.

He takes into consideration the case of perpendicularity of these
fields when galvomagnetic phenomena attain their maximum.
Descriptions are given of the Hall effect (p. 137) and the

Ettingshausen effect (p. 141); of conductance changes in a
magnetic field (p. 142); of thermomagnetic phenomena (p. 144);
of methods used in measuring semiconductor conductance and the
Hall effect (p. 145). There are 8 diagrams and 3 references
(2 Soviet and 1 translation).

Ch. VI. Pikus, G. Ye. Contact Phenomena 148
The author presents the theory of contact phenomena in
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‘Furn.techn.fis.2], fasc.1, 30-34 (1957) CARD 2 /2 PA - 1993
amperage. Here OS(H) and 68(0) denote quantities which are inversely propor-

tional to the resistance of deliquescence (conductivities of probes) at the
magnetic field strength H and in the case of a lacking field respectively.

In the case of low amperages dependence is linear and if concentration is di-
minished a considerable saturation occurs. From similar measurements carried
out at sufficiently high temperatures on a sanple with homogeneously worked
surfaces the velocities of surface recombination were computed and are shown
in a table.

The modification of the resistance in a magnetic field was determined on a
sample with different recombination velocities on the lateral surfaces from
the voltage drop between the probe and the current electrode. A diagram

shows the modification of conductivity in dependence ofothe amount and the
direction of the magnetic field at a temperature of 320 K. In the case in-
vestigated here the modification D g(+ E) of conductivity consists of two
parts: A o(+ H) = Aaq (H) + Adnn fi). Here A dq(H) denotes the ordinary

term which is necessary for the improvement of the trajectories of the current
carriers, and A‘Glin(H) denotes the linear term which occurs because of the

modification of the concentration of the carriers. This linear part passes
through the origin of coordinates and ¢s proportional to the magnetic field
strength in a wide domain.
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EAERGNET

carp 1/ 2 PA - 1954

SUBJECT UsSR / PBYSICS
. AUTHOR STIL!BANS L.S.

TITLE On the COmmutaiion of Semiconductor Termoelements.

PERIODICAL %urn. techm. fis. gl,faao;1, 212-213 (1957)

1ssued: 2 [/ 1957

According to theory (A.¥.I0FFE, poluprovodni
ductor thermoelements), published b
Moscow-Leningrad 1956)) it applies for the
ductor thermoelements used in thermogenerators

2
z = [(“1-42)/( ® 40q 2 2Q2)] . Here a4 and 6,y Q4
denote the coefficients of the tlermoeleotromotoric force, the apecific re-
sistance, and the heat oonduoc ely of the pranches of the

tivity respectiv

thermoelement. In the most simple casé, {.e. that both branches havezthe same
parameters, the above expression takes the more simple form of z=2¢ £Q.

y to the jdeal oase that the resistance

Otherwise, the

However, these two formulae apply onl

of the soldered joints of the thermoelement ijs equal to z8Y0.

relation z' = a2/3C(Q + ro/l) nolds for the degree of efficlency of the ther%o-

element. g denotes the resistance of a contact with the surface 1 cm,

and 1 - the length of the branches © the thermoelement. The removal of

transition resistances is one of the most important problems in connection with
on must thus be

the development of the thermoelements. The following conditi

satisfied: T < 10'5 ohm.cm for z' ~ 2Z*

( = semicon=

demy of gcience of the USSR,
ney of aemicon-
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AUTHOR: Ayrapetyants, S.Ves Yefimova, BoAey Stavitskays, T.S.,
5til'tbans, L.S., Sysoyevé, L.4.

TITLEs o the Mobility of ElectTens and Holes in Solid Solutions Ob-
tained on the pasis of pPbTe and BizTe}

(o podvizhnosti elektronov i dyrok Vv tverdykh rastvorakh, polu-
chennykh na osnove telluridov svintsa { vismuta)

PERIODICAL: zhurnal Tekhn. FiZes 1957, 2167 - 2169 (UssR)

ABSTRACT: On the gtrength of the facts mention

in all investigated cases the electrons M

of the cathions and the holes move along the

Expressed in terms v pmechanics this means that the mo-~
dulated amplitude of jon of electronsd moving in
the conduction zone
pied by P
negatively cha
ed zone the OP pobility
is considerably reduce £ npositive gub-
jattice”, and hole mobility i8 considerably reduced by those
of the npegative sublattice". Furthermore, the conclusion is
drawn that, if it is intended tO reduce the heat conductivity
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Basis of PbTe and BizTe)

of a compound destined to be used as material for the positive
thermoelement branch without thereby reducing the mobility of
holes, it is necessary partly to replace the cathions in the
lattice. On the other hand, the anions must be replaced in the
material used for the negative branch. There are 4 figures and
8 Slavic references.

Institute for Semiconductors, Leningrad
(Institut poluprovodnikov, Leningrad)

June 24, 1957
Library of Congress
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f Thermoelectric proporties of
termoelektriclmakikh avoystv telluristog

21722183 (USSR)e

Lead Telluride

TITLE. Investigation o
o svintsa).

(1ssledovaniye
1957, Vol. 27, Mr 11, pp-
k of the authors in T, 1957, Nr 1,

ties of the lead
ier concentration

PERIODICAL. zhurnal Tekhn,Fiz.,

ABSTRACT. Referring to the previous wor
the investigation of the thermoelectric proper

telluride was extended to a somewhat greater carr
region of from 5.1017 to 2.1029 The influence of the dispersion pro®
cess and of the degeration on the thermo—electromotive force and thre
mobility are investigated at the sample i i dmixture.concen®
oichiometric

tration intervale.

atructure the cor n the temperature dependence of the
forbidden zone width and the carrier mobility is investigated. BY
introduction of compensating i nfluences on the kinetic
degeneration coefficients and on the variation of the dispersion pro®
ecesg are separated. The investigation of the temperature dependence
in degenerated and not degenerated types faciljtates to determine
separately the dependence of the length of free path of the electrons
on the temperature and the energye o

cj}’lpxé . ]’4737/ )é/rrt»«‘!,’,nt,i’a,t?;wj/

Card 1/
/l

a5 ST

R P T A PR AV RIS

APPROVED FO :
R RELEASE: 08/26/2000 CIA-RDP86-00513R001653320002-9



CIA-RDP86-00513R001653320002-9

"APPROVED FOR RELEASE: 08/26/2000

7
‘USTIRUR T DU 319TAOR 6IV ¢f WOTWS Jo ‘sevesisjes C[ esw

sleyl  *(BuTroos puw FQTIWEY OTIIVETEONINYY WITH oPwis edesesleTw

. puw vﬂln-koh 810318233110 seew) JO $8dL] Deacalwy Jo setduvre
tata clotoresid tesuswrsedss 03 uotaroTTAdS Jieyy SIBIIENTLT Lo
°YOIVeNsI J¥STONU PUR OTWOLE JOJ DU SeEOLInd YOIWEERZ PIJTINSTeE 03
AT100083 DICATHASD 8103838313782 JOIONPUOOTEGE DOW ‘{ woT3EETYTAVIE
Twislio orIycateczetd Jo03 L11s0m pesn) sijun orITIeOmISIy SINYUTNIW

L Boypnrout ILLT £q $edf10103d sw pedoreasp sa03vIsPrIIes Jo vedly
i SROTITA ABTASY LoQl °632018I8FTII82 J0Y0UPUOOTERE JO uBTeep owy
i BUT LOTIVINOTEO JO epoyiew utuidye puw L370TI308TeOmISYY Jo Lioews
. i oYy Ut sjuswmioress) asu sqiiosep LUl FILAWATE STIISSTEOWIOWY

i 303 #TqUWIINS sl¥IIeIETR O3 s3esduyo eaayy 030A0D sIOUINT SR  ‘ITED
: SY *einitisul Jojonpuosyreg Wl INIWT ‘(ULEE KY IMITIsu} LTassce
' ~TUURS-ONTITI LTAEPRIZUTUST) TILT JO BISSUTIOS DUW 93STINGTEE
: £q puw e3501 °4°W Jepun puw £q ATJeTus evTiovad wy pue LTTveTied
; . |ooauvono~c>-v--uounpvgon'-houoﬁ-uﬂs.oﬂvﬂo voi.aau
. .dl.’...{.l ‘ .,:,., n. 9

[ 6/y prep

1-92sTTa03 STI190TOOMINGT KTEN #UY GI ‘(100339 JUTITEL SWR POTIVS eerw
300338 olijvareomIeT] oy JO Liesyy ey uleTére siewyme
A< [ — 8303838 ¢
~§1330% oTII0eTe0mING, TSV, TTIE 67 PR 7 VOeX TONBSTOY LT ‘W

r..ﬂ 1SINELEDO 40 TRV
v 2ove 2033y ATe

189408 Juedde gecueselsy ‘ewmtea PITHY pesed
~01d v uy Lysatentors yIla ITYeD oq TITA s3vefqne seeyy “EPTINTINg
~OBITUD JOj0NpUCBTERE FuTIVITIEsAUT JO SDOUISM UO SIMIBISITY J0TASE
p a ug ded u STITI JOTAUTA °0 PUS QOSNE D SINTIUSTOS SETRg vy
; Q_S10T3IW ayy ‘LIIVITWIS "SINIBISITT 10TACT SW3 UT parsaos Aprvy
; o8{gne v y3ta wivep S5ININISAWNT AOT 3I¥ KIOICNPUOOTENE TO 23 JA0l00
4 SRINT X U LOsUYOL A €38TIUSTOS uwosiiewy eyy Aq eYOIIIE e Y L
: Ah0 sjutod #3301 °sx030NPUOOTHIE JO -uo«u«ouﬂwnunhinuuuoghubu! !
! -vonw-n YOIA20D J0J eTETIes W ‘s2024TUIR0 J03ONPUOOTWES ‘ssxoudoutmny
X 08118339 DIWOIW ‘8103VI0USY DTIJOBTIONIONI ‘SIBIumOS Teiskis o
i s308fQne yons Jo uoysnyous ITmIsd j0u DPIP sowds Jo ROWT  ‘sTELIN
| . ~WW JOJONDUODTEDS SNOTINA EodTIoNeD II1 3dvg puw ‘I ewmyos wy ardeq
S3OTASD JOJONPUOOTEES LD TVIISIWN oyl §e3eTdmod IT 13wy  “sz03enpooe
STWSS UO XIOM SIMTOA-OAY ¥ JO IIT DUW IT $3I% SUTWILON ‘e330r *q'y
. UUISTmIpEDY JO WOTETAIEdne ey3 Jepun ‘NCEn ‘sscueyog Jo Lwmpeoy
PINITINGT J0I0NPUORTIAE U3 £q PAURTTANd ‘UOTICETIOP SuZ  tEDYVEALS

.\.: “suwysTUYOe)
- 08 *e38T308708 307 PepURITT AT weTOTIIW Jo Bﬂo-:o. “-ﬁlun“! '
1w TISUIASE €N 1°PK ‘Ul fe3JoY gy 1°pg ‘dooy
! . . ‘pe3uryd sejdoe M
~ 4 959 °GS6T NETS MY ca-pr) ‘mcoson (2 tox .noﬁm-n-oma vw

) SOUSTOR BT €1030NPuOTERE) Z 3 ‘eNTUWNSY T eXTWC 4 TXTUpoaadnrog
>

2 7/ acxTupososdntod smTisny  yrvy wrea ATeepery

3 .

ﬂlu cos/A0e MOLIVATOION WOO& I NEVRd V6 (ohee
nll o

- >

3

7

-

CIA-RDP86-00513R001653320002-9"

APPROVED FOR RELEASE: 08/26/2000



IIAP u
PROVED FO RELSE. 08/26/2000 CIA-RDP86-00513R001653320002-9

[TV S
STILRAS, L. - -

“The seattering Hechanism »f Carriers on Pronons and on lattice Defects,”

paper submitted Intl. C:mé'. of Semiccnductors, Rochester, N. Y., 18-22 August

1958 ;
Leninerad.

Tnst., of “apicondictors,

B-3,107,843, 2 July 58

Absh:

S

AP :
PROVED FOR RELEASE: 08/26/2000  CIA-RDP86-00513R001653320002-9"



"APPROV .
_"APPROVED FOR RELEASE: 08/26/2000 _ CIA-RDP86-00513R001653320002-9

> R IR U RN R

A VPHORS gptl'bans, L. S. 57-2-12/32

iriey Oon the Selection sf the Cross-Section Relatisns in the uranches of Semi=
conductor Thermocouple Elements (C vybere sootnosheniys sechenly vetvey
poluprovodnikovykh termoalementov).

PLRIODICAL: Zhurnal Tekhnicheskoy Fizaiki, 1958, Yo, 28, Pbe 262253 (USSR).

ASSTAACT S In materials which are at present used for the positive and negative
braneh the specific resistance usually differs by the 1,5 ~ 2.fold amount
and the specific trermal conductivity Ly the 1,2~fold amount, whereas

mo’: 1,5.

Q X2 R Q X ’x denote the

m_ = Bl prer L2 .

0 xl Q2 specific re=
sistances
and the spe®

cific thermal conductivities of the thermoccuple branches respectively.
#rom con3iderations of the construction, hewever, it is mere advantageous
to keep the cross—sections of the branches equal. In thig connection the
problem arises whether the above~mentioned formula for m, reprasents @
card 1/2 eritical value. Simple calcalations given here show that small deviations
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nn the 3election of the Cross-Section Rﬁlations in the
;ranches of Semiconductor Thermoconpls Elements.

3 : (4] : . . T .
§ n w1 ne dln q\ / } ar e ad.u..551ble. -t’ 15
i i t 2 o] € q“

Of mn f om T ( -thln t asmdlr Of - /

|1y is 2 Y
shown th issib 1 ase discussed here to 13
isd admissible for tne case \ h

at it is decisively admi disou N es.

ht ‘ :ally the crass—sections of the thermocouple-~eicment pranches

out equ 0SS =

There is one Slavic reference.

ing (Instit: olurrovodnikov
ASSOCIATION: Institute of 3emiconductors AS USSR, Lerningrad {Institut poliy
) AY SSSR, Leningrad).

SUBMITTED!  Qctober 21, 1957,
AVAILABLE: Library of Congress.

1. Thermocouples-}(athematical analysis
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On the Influence of D;;;;;;;;;;;NEB‘The~E§ficiency of Semi-

co nductor rheraocouples (O vliyanii vyrczhdeniya na effektiv-
nost! poluprovodnilovykh termoelementov)

Zhurnal PTekhnicheskoy Fiziki, 1958, Vol. 24, fr 3. pr.484-488
(USSR)

Tt wag determined here to which extent taking into account
of the degeneration influences the conclusions of theory
with regard to the conditions for an optinun of the efficien-
¢y or therumocouples. the theoretical reletions were compared
with the experimental results. At first the theoretical con-
ditions (correlations) are given,; that is to say, the formu-
lae for the carrier-concentration n, for the coefficient

of the thermoelectromotive force, for the electric conducti-
vity © and the constant A in the Wiedemann-Franz-law as
functions of the reduced value of the chemical potential

p* = f}n . It iz shown that in the case of r = 0 (r denotes

Al
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[ /
) _ i -28-3-1/33
On the Influerce of Degeneration on the Efficierncy of Senmiconductor tThermo-
couples

the exponent in dependence »f the {ree leniszth of path of the
clectron on the energy) tuking into account of the de-
iceneration only introduces insignificant corrections into

the conditiona for the optimum of ¢ . In the caze

r =1 and r = 2, however, such Ltoking into account funda-
mentally changes the picture. In the case of r = 1 o206 hus
no extremum and with the increase in n asymptotically tends
toward a constant value. In the case of r = 2 0" in-
creases 11limita®ly . This is alsc to be seen from formulae
(4b) ard(5b) for the case of a high degeneration at u* 3>0.

“he theoretical relations given in chapter 1 were experimen--
tally checked, in a number of sazples of electron-lead-
»tel%Brite with a carrier--concentration of from 5,1017 to

C

2,10 m"B. It is shown that on the one hand the experi-
mental results qualitatively agree with thcse of theory,
but that on the other hand essential divergences alsc exist.
1) With a rise of temperature «°0” decreases more rapidly
than i+ would have to according to theory, 2) the naximunm

L ¢ valoes of the curves, corresponding to the different
carrier-concentrationrs. are not equal as this should be,
according to theory. but decroense with an increase of carrier

APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653320002-9"
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' 57-28-3-7/53
On the Influence of Degcneration on the Efficiency of Semiconductor Thermo-
couples

-concentration. Hoth deviations from theory are due to the
fact that in the range of high temperatures 1 _(T)(1 - free
length of path of the electron) is proporhionaf to the
square of the temperature and not to the first power as
was assumed earlier. It is concluded that in electron-
-digpersions of the heat vibrations of an atom lattic the
coaclusions of the theory with regard to the dependence of
“g’ on the carrier-concentration and the temperature gene-
rally agree with the experimental results . the observed di--
vergences are due to the fact that the present eleciron-
-theory of solids does not sufficiently exactly render the
Jependence of the carrier mobility on its concentration and
on temperature. At present no possibility exists to compare
the theoretical rulés governing the case r = 1 with experi-
ment, as no substance was hitherto found in which the de-
pendence of the free length of path of the electrons on
their energy is expressed by this law. There are 8 figures,
Card 343 and 2 Soviet mferences.

Dot semierritacdos  FS SIS
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AUTHORS: Stilt'bans, L. S. ; Fedorovich, U. a.
TITLE: On the Performance of Cooling Thermoelectric Cells on lion-

steady Conditions (0 rabote okhlazhdayushchikh termoelementov
v nestatsionarnon rezhine)

PERIODICAL: Zhurnal Tekhnicheskoy Fiziki, 1958, Vol. 28. Nr 3, pp.489-492
(USSR)

ABSTRACT: Phe performance of a cooling thermoelectric cell on nonsteady
conditions was theoretically and experimentally investigated
here. The equation for the temperature of the cold soldered
junctions (4) is derived. The analysis of this formula (4)
shows that the inertia of the thermoelectric cell is a func~
tion of the square of its linear dimensions, i.e. that the
cooling velocity is inversely proporticnal to the square of
its length. The cooling velocity increases with the current
rise. The investigations were made in specially produced
sariples as well as in thermoelectric cells of usual construc-

Card 1/2 tion, It is shown that the inertia also depends on the opera-
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" On the Performance of Cooling Thermoelectric Cells on HNonsteady Conditions

tion amperage and can many tizes be reduced by the use of a
pulsating current with ani%qpl1tude which surpasses the value
of the optinmum current 3teady conditions. In the case of
a pulsed operation the thermoelectric cell may for a short
time guarantee o o%plinv which considerably surpasses the
maxinum cooling §feady conditions. M. N. Vincgradov help-
ed with the measurements and the production of the thermo-

electric cells. There are 4 figures. and 2 Soviet references.

ASSOCIATIONs Institut pcluprovodnikov AN SSSR,Leningrad
(Leningrad Institute for Semlﬂonductors AS USSR)
SUBMITTED: October 1, 1657

1. Refrigeration systeme~-~Equipmant 2, Refy
~-Performance 2. Electrlic cur'entc-niemp era

‘igeration systems
ature factors

P Trermoelectric cells

Card 2/2
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sov/181-1-9-1/31
Yefimova, B. A., Stavitskaya, T. S., Stil'bans, L. S.,

Sysoyeva, L, M.

On the Scgttering Mechanism of Carriers in Some Solid
Solutions  on the Basis of Lead- and Bismuth Tellurides 2

PERIODICAL:

ABSTRACT

Card 1/4

Fizika tverdogo tela, 1959, Vol 1, Nr 9, pp 1325 - 1332
(USSR)

The present paper supplies a store of experimental material
concerning the relation between mobility of electrons and
holes on the one hand, and the composition of various lead-
tellurium and bismuth-tellurium alloys on the other. The first
part of the paper deals with the dependence of the free-path
time of electrons and holes on the position of the impurity
atoms in the lattice. Following suggestions by A. V. Ioffe
and A. F. Joffe, the scattering of neutral impurities was
investigated with the aim of increasing the efficiency of
thermocouples. The results obtained by several previous
investigations on this subject are briefly discussed and next,
the mobility-to-composition curves of the systems BizTeB-szTey

APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653320002-9"
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Solutions on the Basis of Lead- and Bismuth Tellurides

Card 2/4

67383

BipTe,-Bi,Sy, and PbTe-PbSe (Figs 1-3) are dealt with. The

abscissa is given by the concentration (in atoa%) of the
second component, while the ordinate is given by the mobility
of holes (Curve 1) and electrons (Curve 2). In the first case,
the hole mobility rises with concentration, whereas the elec-
tron mobility drops; in the second case, the hole mobility
drops, while the electron mobility remains about constant.
In .the third case, finally, the two mobility curves have a
flat minimum at about 50 PbSe. This is indicative of the
fact that electrons move toward the cation sublattice, and
the holes toward the anion sublattice. The relation between
mobility and compesition in the systems Bi,Te;-BiySe, (Fig 4)

and PbTe-SnTe (Fig 5) is more complicated. In the first case
both curves have a minimum, in the second case the hole
mobility has a minimum with low SnTe-concentration and there-
upon rises steeply, while the electron mobility drops monotun-
ously. The electron mobility in bismuth telluride is about
four times less than in bismuth selenide, and the hole mobil-

[

bf
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On the Scattering Mechanism of Carriers in Some Solia  SO0V/181-1-9-1/31
Solutions on the Basis of Lead- and Bismuth Tellurides

Card 3/4

ity in BiZTe} is by the 1.5 fold less than in 312583. Condit-

ions in PbTe-SnTe (Fig 5) are even more complicated. The hole
mobility rises after a minimum, while the electron mobility
drops after a maximum. In a similar manner, the second part

of the paper investigates the dependence of the free-path time
on the carrier energy. A number of diagrams are shown and dis-
cussed. Thus, figure 7 shows the temperature dependence of
mobility for pure PbTe and for PbTe + 5% PbSe with equal

carrier concentration (n = 4.1019); figure 8 shows the temper-
ature dependence of v { (the collision frequency

Vo Y ) » H
‘tb + gt i ' n denoting the frequencies of collisions

with thermal vibrations, ions and neutral impurities).Figure 9
shows the temperature dependence of mobility u in pure PbTe and
PbTe + 5% PbSe, figure 10 /T = £(1g£), figure 11 u(n),

figure 12 v as a function of ¢ (1*/5'0'8). Figures 13-19 show
the results of similar investigations for the systems
PbTe-SnTe and Bi,Te,-Bi,Se,. In all these cases, the free-path -

273 72T V/
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On the Scattering Mechanism of Carriers in Some Solid SOV/181-1-9-1/31
Solutions on the Basis of Lead- and Bismuth Tellurides

time is by way of approximation inversely proportional to
temperature, which is in contradiction with the theory, It ic
explained by the fact that triple collisions (electron -
impurity atom - phonon) may occur in a lattice containing
impurities. Theoretical investigations were conducted by
T. A. Kontarova. There are 19 figures and 4 Soviet references.

"AS30CIATION: Institut poluprovodhikov AN SSSR Leningrad (Institute of
Semiconductors of the AS USZ, Leningrad)

SUBMITTED: May 19, 1959
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A3SSQCIATIONS

Imveatigstian sf the Scattering Mechanise of Carriers ia Some
Seainet

Fiaika tverdogo tela, 1999, Yol 1, Br 9. pp 1333 - V544 Aﬁw:

U
tigations were conducted on Jead tellurjdes and
bissuth, snd almed at the follovings 1) with electrons scatters
ing o= thermal vidraticns of the arystal :n..:—zoo‘u the depend.
ence of the time 3 rejuired for the ir

eling of the fres
pethlength on the intensity of thersal vibrationa and on the
rey of slectrons should Ve detersined. 2) Ia the scattering
on the ioalsed fmpurity stoss one finds the dependence af t on
the concentrstion of the impurities end also on the energs of
the slectroos. A qualitative pieture of these phenomens should
thea be detersized on the basis of the quantitative ratios thue
detorained. The investigations were mainly conducied on polr-
erystalline saaples produced by povder getallurgy, The depeand-
so0e Of t OB the energy + of the electron and aleo on the i
intensity of the thermal rations 18 still unclear) these }

dependenzez, bBovever, can be separated from ons another 1 7]
appropriste imvestigatlons. Asoag other things. the follgairn:

dolés for lead tellurider u *.o\u holds throughout the
tesperature rangs luvestigsted for the wobllity of » saaple

vith the concentration of u.q._o:. In the came of concentrs.

ctons of 2.4-10" and 1.5:10" u <1757 noles 1n the rane
of high temperatures, and in the cese of loe tesperatures

w172 nolda. The latter sanple 1s siresdy partially
degeanerated at lov tesperstures, eod this degenerstion
becomen stronger with increasing goncentration of the
earriers. The tep-phonon progesses are licely to play the
principsl part at higher teaperatures. The tespesature
depesdence of the mobility of Gegenerated and non-degenersted

sasplee is charscterized by the factor 2%, In this connection
® » - 1/2 Bolds, wnich corresponds to the alectrcn sacattaring

a the scouatic branch of the atom lattice. The dependences en,
the thermoelectromotive force oo the tempsrature and on the L\.

soncentration of the carrisrs are in satisfaclory sgreeasnt
with the theor;. Also in the o uaou end 348

the depentence of the thersselectromotive force on ths cone
centration of the carriers {s in good agreesesnt with the
theory. This sleo holds for the temperature depandence of
=0bility in bnn»ou with low thersceledtromotive foroes and

with low temperatures. The tempersture-dependence of mobility
1s eteeper with weakly degenerated sssples of FbTe and :ua.u

than im the ca of the strongly degenersted omes. Precinely
the contrary, however, Bolds for disnutd sulfide. Nesxt, the
muthors iavestigate the mcattering of slectrone on the fons of
iapurity for the alloy 805 -»wuou . 208 -—nuau on pr d

sasples of the n-type. cud {donor) and Pv {acceptor) were
selected ae impurities. Mobility arope appreciadly sith ip-
creasing nund»r of joar. la diszuth telluride, with scatter-
ing on the ions of the impurity, the time rejuired by the
electrone for traveling through the free pathlength does not
depend on energy. Resulls obdtained 1a the investigation under

s

/

revies agree sith Erginvos's theory (RBef $)}. For 31, Tey

1 ) /2
EORERORRAS
ependence of u on o for = = 1/2, shere n denstss the nunder
of electrons (and fops) end 3, 1e the transverssl cross sectlon
of Lthe fon. A similar relation alano holdm for the depenience
of the action on teoperature, There are 19 figures and
6 references, 4 of which are Soviet,

dolds, Bere Yy denotes the theoraticel

Inatitut poluprovodnikov AN 5553 Lleningrad (Inetitute of

Seziconductora of the aS_U3SR, Leningred)
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AUTHORS: Vinogradova, M. N., Golikova, Q. Aoy Mitrenin, B, P..,
Stiltbans, L. S.

.
> \

TITLE: The Mechanism of Carrier Scattering in p-Type Germanium

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 7, pP- 1428-1430

TEXT: It has been shown many times already that the temperature
dependence of the hole mobility of germanium in the range 100 - 3009k

corresponds to the law uauT'2'3, and this contradicts the theory of
carrier scattering on accustic vibrations. It was proposed to take into
account also the optical vibrations to overcome this difficulty. If this
is done, the mobility falls rapidly for T<9, © being the Debye
temperature. To check this hypothesis, u-measurements for T> O can be
made. To be able to determine u directly from conductivity and Hall
constant R, the range of impurity conductivity on the side of high
temperatures must be increased. This increase takes place in more
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The Mechanism of Carrier Scattering in s/181/60/002/007/008/042
p-Type Germanium BO06/B0O70

strongly doped samples. The authors used gallium-doped germanium with a
hole concentration of 2.8:10'2 to 8«1016. R was measured at 17,000 oe,

U1P] +UpPy -
where Ro = -—_E;:;;—— = u. The index 1 refers to light and h to heavy
holes., If it is assumed that the temperature dependence of the mobility
of holes of both kinds is the same,. @ = f(t) gives a correct
description of the temperature dependence of the mobility of heavy hP//
holes. Fig. 1 shows u(T) on a logarithmic scale for five samples of
germanium with different hole concentrationg (curves 2-6). Curve 1 gives
the straight line corresponding to the 7-2+5 law. When the carrier
concentraticn is increased, the slope of the curve approaches that of
tke straight line., Further investigations showed that the carriers of
2ll samples are in a non-degenerate state at all temperatures. Lower
values of the mobility in samples with high hole concentrations should,
therefore, be explained as being due to the effect of a scattering from
negatively charged acceptor ions whose number N is equal to the number of
holes p. If it is assumed that the total number of collisions per second

Card 2/4
4
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The Mechanism of Carrier Scattering in S/181/60/002/007/008/042
p-Type Germanium B006/B0O70

v+ 1/r. (T - relaxation time, u =v%1i) is the sum of collisions.with
thermal vibrations (v,),) and ions (.y), a comparison of two samples with
different hole concentrations may give v;, mobilities Uy and uy, where

vi = aN (a=sv. s being the mean ionic cross section, and v tke mean hole

velocity) and &' = % aN. Figs. 2 and 3 show the results of the
-1

calculations. Fig. 2 showsv& = £f(1gT) for five semples, Fig. 3 shows
A (%) for different pairs of samples. If formula (1). 1/uth=1/u - 1/uy

holds for the mobilities, the 7203 law is obeyed for all samples.
Summarizingly, it may be said that between 100 - 450°K ¥i is independent
of temperature (up to an accuracy of 10%), which dlverges completely

from the old theory. The mean free path of the carriers (1 = tv) is,
therefore, proportional to v and not to v4, as was assumed earlier.
Taking into account the scattering of holes by thermal lattice vibrations,

the T-2¢3 law is well obeyed in the range of temperatures considered.

Card 3/4 i Tine S SR
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L5300 (1035 /38,1193 B004/B056
AUTHORS: Stavitskaya, T. S., Stil'bans, L. S,
= ==
TITLE: The Scattering of Electron§7bn Impurity Ions in Lead
Telluride
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 9, pp. 2082-2084

\ TPEXT: The present paper aimed at solving the problem as to whether in
% PbTe the relaxation time T of the carriers is independent of their energy.

Fig. 1 represents the measured mobility u of the carriers as a function of ‘
their concentration, and the theoretical curve for the case in which scat- v(
tering on impurity ions occurs. Fig. 2 shows mobility as a function of
temperature for PbTe samples with electron concentrations of

1.5.10'?, 5:10'7, and 1.6¢10%% cn™. On the assumption that the total
number of collisions (v = 1/1) results from the addition of collisions
with impurity ions (vi = l/vi) plus the collisions on thermal lattice
vibrations (vt = 1/vt), v, was calculated from Fig. 1,'ﬁ(T)'was corrected,

Card 1/2
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The Scattering of Electrons on Impurity Ions s/181/60/002/009/008/036
in Lead Telluride B004/B056

and the temperature dependence uo(T) in scattering on thermal vibrations

was obtained. The results obtained by this calculation are represented
in FPigs. 3, 4. It follows from Fig. 3 that the number of collisions on
ions is proportional to the number of ions: 1/ui = an. The coefficient a

depends neither on the concentration nor on the energy of the carriers.

As the relaxation time of the carriers in the case of scattering on im-

purity ions is thus (like in bismuth telluride) independent of their \7<
energy, ?/uO(T) = 1/u(T) - an (1) is written down, and from the data of

Fig. 2 conversion according to equation (1) is carried out. The curves
represented in Fig. 4 no longer show the break to be seen in Fig. 2. Thus,
the latter had been caused by the scattering of the carriers on impurity
ions. There are 4 figures and 3 references: 2 Soviet and 1 British.

ASSOCIATION: Institut poluprovodnikov AN SSSR, Leningrad
(Institute of Semiconductors of the AS USSR, Leningrad)

SUBMITTED: March 5, 1960
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1. Inatitut poluprovodnikov AN SSSR, Leningrad.
(Toffe, Abram Yedorovich, 1880-)
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AUTHORS: Ioffe, A. F., Moyzhes, B. Ya., and FUSREATE-V-I T

TITLE: Thermocoupleas as Power Sources

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 11, pp. 2834-2857

cal investigation of the possibilities of using thermoelectric phenomena
for generating energy. In principle, there are four possibilities to do so,
which base upon the use of four devices: 1) Thermoelectric generators;

2) Cooling plants (refrigeration pumps; 3) Heating plants (heat pumps);

and 4)Thermostats and air-conditioning apparatus. All these devices are
characterized economically by 2, which has the dimension degree”', and

is a function of the material parameters of the components of the thermo-

couple: Z = (a1+a2)2/('\/u1q1 +}/u292')2, where a is the thermo-emf,

@ the resistivity, and x the thermal conductivity of the two components.
Further, these devices are characterized by the efficiency

TEXT: The present very voluminous paper deals with a principally theoreti- ix

Card 1/4
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Thermocouples as Power Sources S/181/60/002/011/025/042
BO06/B056

-
n = & LI AN M (generators) and the cooling coefficient € of
2

NP 1,/1,
T
1 {ngﬁwmmi.&=ZT’
m

thermoelectric cooling plants: & = T
2751 A1+ d + 1

T, = (T1+T2)/2. The materials available today havs a {% of =2 1 within the

temperature range between room temperature and 1200°K. Thus, it is possible,
in principle, to produce thermoelectiric generators with an efficiency of
about 15%, as well as cooling devices with a maximum cooling of 80 (i.e.,
at a temperature difference of 40°, € =2 50%). Further, the material proper-
ties determining Z are discussed, and the necessity of looking for materi-
als having minimum thermal conductivity of the lattice with maximal mobili-
ty, and of increasing u/ulattice is stressed. Og(gizﬁT?g}gfiglsy the op-
timum carrier concentration is given as n, = 3 . Further,

h
problems relating to the usefulness and efficiency of materials with

Card 2/4
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Thermocouples as Power Sources s/"81/60/002/011/025/042
BOU6/B056

complicated band structures, and later problems of carrier concentration
are discugsed. In the following sections, the authors discuss the carrier
mobility and their affection by scattering from defects and thermal lat-
tice vibrations; in detail, the scattering by thermal vibrations, impurity
ions, and impwities introduced by substitution into chemical compounds
(above all, tellurides and selenides), are discussed. In the following
sections, the authors discuss problems of heat conduction, the dependence
of Z on the degree of carrier degeneracy and on temperature, and describe
the operation of thermocouples under nonsteady conditions. Further,
posgibilities are discussed of increasing the efficiency of themocouples
(thermal conductivity, mobility, and thermo-emf). Liquid and gaseous
semiconductors are discussed, and the optimum determination of the geo-
metrical dimensions and the correspondence of the individual parts of the
branches of themmocouples. In the last part of the paper, thermocouples
with thermionic emission are discussed (vacuum thermocouple without and
with compensation of the electronic space charge; plasma thermocouple;
and combination of solid and vacuum thermocouples). The paper gives a sur-
vey of the present stage of the theory of thermocouples, and discusses
possibilities of improving it. The material discussed has been taken mainly

Card 3/4
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from published papers. I. A. Smirnov, A. I. Ansel'm, A. R. Regel', and
A. A. Averkiyev are mentioned. There are 3 figures and 31 references:
19 Soviet, 5 German, 5 US, 1 Canadian, and 1 British.

ASSOCIATION: Institut poluprovednikcv AN SSSR Leningrad
(Institute of Semiconductors of the AS USSR, Leningrad)

SUBMITTED: July 11, 1960
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AUTHORS ¢

TITLE:

PERIODICAL:

TEXT: The hole mobility in p-type germanium Wi
tion of 4.9-1.01-5 - 4910 cm-6 was investigated in t

of from 77 to
measuring the
above range of temperatures.
during which the germanium was alloyed with g

different specimen

The carrier
16

to 6.4-10

300°k (Fig.
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B104/B108

Golikova, O. A« Moyzhes,; B. Ya., ang Stiltbans, L. Se
Hole mobility in germanium &as 8 function of concentration
and temperature

Fizika tverdogo tela; V. 3, no. ‘05 <961, 3105 - 3114

th an acceptor concentra-

20 he temperature range

450°K. The carrier concentraticn was determined by
Hall effect in magnetic fields of 50 - 38,000 oe in the
Specimens were produced by zone melting
aullium., Mobilities of

g as functions of temperature 8re given in Figs. 1 and 2.

13

ncentrations of the different specimens ranged from 4.9°10

co
- . 3 20 -
cm 3 at 77°K (Fig. 1), end from *.2°30 1 to 4210 cm 5 at
2). The measurement results were checked with specimens
g
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Hole mobility in germanium... B104/B108

having concentrations of 1015 - 1016 cm-5, produced at the Institut
metallurgii AN SSSR (Institute of Metallurgy, AS USSR) by Chokhral'skiy's
method. Results are given in Fig. 3. 1In a detailed discussion of the
results the authors show that in the range of carrier concentrations from

1015 to 3-1019 cm-3 the experimental data on the carrier mobility in
p-type germanium in the temperature range from 77 to 450 K can be ex-
plained qualitatively and quantitatively by thecries of carrier scattering
from ionized impurities. The mobility is one-hundredth of that of pure

materials., The ratio utheor/uexp (u = mobility) is equal to1:n1t{3up to

concentrations of 1017 cm™”7, has & maximum of nearly 2 at 10 cm 7,

decreases to 1.6 and, at a concentration of 5~10?9 cm'5 starts rising
again. The authors thank M. I. Vinogradov for help, and V. S. Zemskov
(Institute of Metallurgy, AS USSR) for supplying the control Specimens,
There are 6 figures and 17 references: .3 Soviet and 14 non-Soviet. The
four most recent references to English-language publications read as
follows: E. G, S. Page. Phys. Chen. Sol., 16, 207, 1960; T. P, McLean,
E. G, S. Page. Phys. Chem. Sol.; 16, 220, 1960; F. 4. Trumbore,

A. A, Tartaglia. J. Appl. Phys., 29; :51%, i958; A, C. Beer,
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R. K. Willardson. Phys. Rev., 110, 1286, 1958,

ASSOCIATION: Institut poluprovodnikov AN SSSR Leningrad (Institute of
Semiconductors AS USSR, Leningrad)

SUBMITTED: May 27, 1961

Fig. 1. Hall mobility as a function of temperature., Legend: The figures
by the curves indicate the number of specimen. On top-specimens with
lower carrier concentration.,

Fig. 2. Hall mobility as a function of temperature. Legend: see Fig. 1.

Fig. 3. Hall mobility as a function of carrier concentration at room
temperature. Legend: (1) specimen examined in the present paper;

(2) specimens supplied by the Institute of Metallurgy, AS USSR; (3) data X
taken from the paper of F. A. Trumbore et al.; (4) data taken from the

paper of W, C. Dunlap, Phys. Rev., 79, 286, 1950C.

Card 345 .

APPROVED FOR RELEASE: 08/26/2000 CIA-RDP86-00513R001653320002-9"



"APPR ,
"APPROVED FOR RELEASE: 08/26/2000  CIA-RDP86-00513R001653320002-9

29696
s/1e1/61/003/010/02}/356
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AUTHORS: Colikova, O. A., and Stil'bans, L. S.

R
TITLE: Investigation of the dependence of the Hall coefficient on
the magnetic field and the tempersture in p-type germanium

PERIODICAL: Fizika tverdogo tela, V. 3. no. 10, 1961, 3115-3122

TEXT: The authors study the function R(H) (R -Hall coefficient) for

carrier concentrations of nnJ1015 1{¢] !0’ f.:tn'5 at magnetic field strengths
of 50 to 38,000 oe, and at temperatures of 77-290°K. The experimental
results are compared with theory (A, C. Beer, R. K. Williardson. Phys.
Rev., 110, No. 6, 1286,1953). The experimental results obtained for

samples with nw1o13 to 1014 are in gemiquantitative agreement with

theory. Agreement is found at mobilities lower than the theoretical

values. According to G. Dresselhaus, A. F. and C. Kittel (Phys. J‘
Rev., 98, no. 2, 398, 1955) (Determination of the relaxation times T, and

Th of 1ight and heavy holes, respectively, from the width of the
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Investigation of the dependence of..., B125/B102
resonance curve at 4°K), the following relation is valid: 11/7h2‘1.4 and
not Tl/?h = 1. The resulte concerning galvanomagnetic effects were in
conformity with theory at b -mh/m1 =8 (mh and m, are the effective masses
of heavy and light holes, respectively). v= nl/nh.-0.0j was put instead
of V=0.04. (n1 and n, are the concentrations of light and heavy holes,

regpectively). According to G. Ye. Pikus (ZhETF, XXV1I, no. 7, 1957%
taking account of the angular dependence may lead to a difference between
N and T hence, the value b =8 used for the calculations appears to be

doubtful. The values of b obtained for various scattering mechanisms
(consideration of a possible influence of optical vibrations and of
~hole-hole scattering) should be taken into account in a more exact theory.
M. N. Vinogradov is thanked for aid in measurements, S5, §. Shalyt for
arranging measurements of the Hall effect in strong magnetic fields,

I. I. Farbsteyn for advice, as well as G. L. Bir, B. Ya. Moyzhes, and

G. Ye. Pikus for discussions. There are § figures, 2 tables, and

12 references: 4 Soviet and 8 non-Soviet. The three most recent
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references to English-language publications read ag follows:

R. K. Willardson, T. C. Harman, A. C. Beer, Phys. Rev,, 96, 1512, 1954;
H. Brooks. Advances in Electronics, 7, 156, 1955; F. J. Morin, Phys,
Rev., 93, no, 1, 62, 1954.

ASS0CIATION: Institut poluprovodnikov AN SSSR Léningrad (Institute of
Semiconductors AS USSR, Leningrad)

SUBMITTED: May 27, 1961
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ATHORS: Yefimova, B. 4., Kel'man, Ye. V., and Stil'bans, L. 5.

TITLE: Mechanism of scattering from impurity ions in BizTe3

PERICDICAL: Fizika tverdogo tela, v. 4, no. 1, 1962, 152 - 155

TEXT: The temperature dependences of the electron and hole mobilities of
polycrystalline BizTe3 (n- and p-type) were measured at 80 - 600°K. The

different carrier concentrations at which the measurements were made waere

attained by adding Pb (p-type) and/or CuBr (n-type). In evaluating the

mobility data it was assumed that the mobility related to scattering from

impurity ions is independent of temperature and of the mean carrier energy.

Voreover, it was assumed that 1/u = 1/u + 1/u, _, where u_ is
exp therm ion therm

the mobility with scattering from thermal lattice vibraticns, Yon is the

mobility with scattering from impurities. The effect of scattering from ;X
impurities on the thermo-emf is less than 10 - 129.. 1t was therefore
rossible to calculate the levels of the crhemical potential from the thenit=

Card ’/‘
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Mechanism of scattering from...

emf. The electron and hole mobilities in the case Qé scattering fron zhe

thiermnl ]dtul e vibrations are proportional to 77 and T%- <, respec-
tively. sxperiments as well as calculations were proof of the correctness
of the 1AN 1~ V¢ (1 - carrier free path) (M. I Virogradova et al., FTT.
2,00 1E53, 1959). This law accounts for screening of the charge of the
impurlty tonn owing to high dielectric conatant and high carrier concen-
*ration The experimental and calculated cross sections S of scattering

; -15 2
from impurity ions agree well with each other (S=xp - 20 T ocom, Q/
. .15 2. .
“ih 3 0" ¢ em®}, corresponding to an "ion radius' of about 5 Thriere
are 4 figures. 1 table_ and 7 references: 2 Soviet and 5 non-Sovietr. The

four mest recent references to English-language putlicutions read as
follows: H. Brooks. C Herring. Phys. Rev.. B3, 879, 795%; K Hashimotc.
vem. Fa- Science, Kynsyn University, ser. B, 2. 5. 165, 1958; I G
Austin Proc Phys. Soc.. 72, 545, 1953 N. Sclar Pnys Rev., ‘04. 34
1956

’.D

N -

ASSOCIATIAN: Institut poluprovodnikov AN SSSR  Leningrad (Institu
Semiconductors AS USSR, Leningrad)
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BOGUSLAVSKIY, L.I.; STIL!'BANS, L.S.

Conductance of films of & polymeric complex of tetracyanoethyleme
with metals., Dokl. AN SSSR 147 no.5:111-1117 D '62,
(MIRA 16:32)

1. Institut elektrokhimii AN SSSR i Institut polyprovodnikov
AN SSSR, Predstavieno skademikom A.N. Frumkinym,
(Organometallic compounds—Electrie properties)
(Ethylene compounds)
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STIL'iANS, L.S., doktor fiz.-mat, nouk; ROZENSHTEYM, L.D., kand.
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proparty :

ABSTRACT: A study has been made of ele trical conduction in the P
polymeric complex/of tetracyancethylaene'/with silver, and in metal-frea
polytetracyanoathylene., Thin £ilm (6.6 x 1075 and 5 x 10-6 cm, re- |
spectivaly) aspacimens were prepared at 300 and 500C by a technique b
described in the original article, Measurements of a-c conductivity .. ¥
were performed at fraquencies in the range 0,5--200 meps, Meagsurg~ |
ments of the temperature dependence of resistivity wvere conductad with - .
d=c current .at 20=-300C, It was found that the resistivity and ac- N
tivation energy for conduction oﬁ“the complex decrease with tising -
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frequency, Resistance. vg frequency curves, which gshow a frequency~
independent section, wvere analyzed, and activanion energies for coan~ |
duction determined for.d-c and high-~frequency a«c currents were com~- |
pared, It was concluded that d-c measursments alone cananot give a |
. |complete picture of the conducti{on mechanism, Apparently this mech=- .
‘|anism {8 the sum total of the contributions of tvo mechaniens: 1) _
carrier transfer from one continuous-conjugation region to another -
and 2) conduction within the confines of these regions propar, which .
18 characterized for the complex and the metal-free materfal by an
activation energy close to zero. Therefore, fn the study of ennduc=
tion processen {n organic polymers, barriers between macromolecyles

|must be taken {nto Account,. Orig, art, has: 2 figures, and 1 for=
mula, . ’ L ’
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