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T TR U ATRON A T
LYUBIMOV, Mikheil L'vovich; DEVYATKOV, ¥.D., rod,; SEAMSHUR, V.I., red,;
MRDVRDRV, L.Ya., tokBF:'x‘-‘e‘!“""‘"“

[Joining metal with glass] Spai metalla so steklom. Pod red, H.D.
Deviatkova. Moslva, Gos.energ.izd-vo, 1957. 205 p, (MIRA 11:2)

1. Chlen-korrespondent AN SSSR (for Devyatkov)
(Glass-motal sealing)
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DevymiKey
IRVYATKOV, N.; BUKMAN, G., kand.tekhn.nauk.

Vacuum electronics. Radio no,11:31-3% B '57, (MIRA 10:10)

1. Chlen-korrespondent AN SSSR {for Devyatkov).
(®1lectronics)
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PEVvYnr&ov, N D

AUTHOR:
TITLE:

Devyatkov, N.D, (Moscow), 24~-2-12/28

Developuent of very high frequency electronic instruments,
(Razvitiye elektronnykh priborov sverkhvysokikh chastot),

FERIODICAL: Izvestiya Akademii Nauk SSSR Otdeleniye Tekhnicheskikh

ABSTRACT:

Card 1/1

Nauk, 1958, No.2, pp. 104-113 (USSR).

This paper was read at the Scientific Meeting of the
Technical Sciences Section, Ac.Sc. USSR devoted to the
40th anniversary of the October revolution. The main
trends in the field of very high frequency electronic
apparatus are discussed, Brief descriptions are given

of some of the apparatus developed ani manufactured in
the Soviet Union, namely, the following: "spinatron tube"
(travelling wave tube with a centrifugal electrostatic
focusing of the electron fluxes), for which the dependence
of the coefficient of amplification of the wave lenzth

is graphed in Fig.4, p.10&; metallo-ceramic triodes;
reflex klystrons, Zusmarovskiy, S.A. and his tean
developed a klystron for linear accelerators of charged
particles, the pulse power of which exceeds 20 MW and it
was shown that still more poweriul klystrons can be
developed. There are 10 figures and 8 references, all of
which are Russian,

SUBMITTED: September 16, 1957,
AVATLABIE: Tibrarv of Cancrean
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MINTS, 4.L., akademik, glavnyy red,; BURDWN, @,I'., red,; VOL'PERT, A.R.,
red,; GOHON, I.Ye., red.; GUTENMAKHER, L,I,, prof., red,;
GRODNEV, I1,I,, red.; IBVIATKOV, N.D., recl.; ZHREULIN, L.d.,
red,; KATAYEV, S.I., red,; NRYMAN, M.S., red.; SIFOROV, V.I.,
red,; CHISTYAKOV, N.I., red,; GESSEN, L.V., red,izd-va;
MAREOVICH, S.G., tekhn.red,

[One mundredth anniversary of the birth of A,S5.Popov; jubilee
session] 100 let wo dnia rozhdeniia A.5.Popova; iubileinaia
sessila, Moskva, lzd-vo Akad.nauk SSSR, 1960, 312 p,
(MIRA 1%:1)
1. Nauchno~tekhnicheskoye obshchestvo radiotekhniki i elektrosvyazi.,
- (Informetion theory)
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LABEDEV, Igor' Vsevolodovich; DEVYATKOV, N.D., prof,, red.; SHAMSHUR, v.I.,
red.; BORUNOV, N.I., tekhn, ¥ed, '

[Super-high frequency engineering and equipment] Tekhnike i pribory
gverkhvysokikh chastot, Pod red. N.D.Deviatkova, Moskva, Gos.
energ. izd-vo. Vol.l. [Super-high frequency engineeringj Tekhnika
sverkhvysokikh chastot. 1961. 510 r. (MIRA 14:11)

1. Chlen-korrespondent AN SSSR (for Devvatkov).
(Microwaves)
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GUEENKO, T.P.; DEVIATKOV, N.D.; DOMANSKIY, B.]., DONSKOY, A,V.; YEFREMOV,

1.5.; ZHEZEETON, F.P.; KAGANGV, 1,1., VANDRUS, D.B.; NETUSHIL,
A.V.3 PODGUASKIY, Té,L.; ROZENFEL'D, V,Yo. ] SVENGHANSKIY A.D)y

CHUKAIEV D.S.;- JHLIAPOSHNIKOV s Be M;.

Professor G.I. mea.t, obituary Elektrlchestvo no.1:94 Ja '61.
(MIRA 14:4)
(Baba.t, Georgii Iltiok, 1911~ 1961)
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DEVYATKOV, N.D.; GRODNEV, I.I.; ROGINSKIY, V.N.; GAL'PERIN, Ye.I.

———

An All-Union session. Radiotekhnika 16 no.10:77-80 0 '6l.
(MIRA 14:10)

1. Rukovoditel! sektsii elektroniki Nauchno-tekhnicheskogo
obshchestva radiotekhniki i elektrosvyazi imeni Popova (for
Devyatkov). 2. Rukovoditeli sektsii provodnoy svyazi Neuchno-
tekhnicheskogo obshchestva radiotekimild i elekirosvyazi (for
Grodnev, Roginskiy). 3. Rukovoditel' sektsii poluprovodnikovykh
priborov Nauchno-tekhnicheskogo obshchestva radiotekhnild i
elektrosvyazi (for Gal'perin).

(Electronics)
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1, 194866 EWA(h) GS/JM R SRR ‘ |
' gACGESSION NR: AT5018648 - UR/C'OOO/65/000/000/0279/029:; /m 1

AIJTHOR Devya.tkov, N. D. (Corresponding mumber AN SSSR) ) / :
TITLE Electron devices o V ' - o

. ! SOURCE Radio 70 let (Seventy years of radio)x nauchno-tekhnicheekxy sbornik
' Moscow, Izd~vo Svyaz » 1965, 279-292 o

i TOPIC TAGS: electron device. electron tube o
Sor .ABSTRACTg Sov:et and Western modern electron clevices, particular’;y. apigro= _ ’
m_n;hgg_,_ are bnefly reviewed with the role of Soviet researchers in their

i development indicated. These types are specifically discussed or mentioned:

~Bantam and subminiature receiving tubes, Semi~-idemountable high-power (up to
500 kw) and uhf (3000 Mc, 10 kw) tubes, Microwave metal-ceramic triodes and
tetrodes including resnatrons. -Klystrons and reflex klystrons (Soviet priority in
their invention is claimed). Magnetrons including platinotrons., TW tubes and |

Cnrd 1/2 .
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| AGGESSION NR: ATSOL8648 . . /

: ‘» BW tuﬁes;' sp‘iratbx'-'o'ns arex.cl‘a{ihed? ti-).haﬁ}e'lbéeﬁ?‘im{eritgd in 1;.11@3 Instituté of Radio’ : )

.

- _Engineering and Electronics; AN 3SSR. ‘Metal-ceramic permanent-magnet ‘
- millimeter-wave BW tubes (up to 4000 v, 100 Mw). Gas discharge tubes: a ZO-kv‘é
! 500~amp pulse. metal-gla_sahydz'-ogen-ﬂlled thyratron; a 50-kv 2500-amp pulse

| metal-ceramic thyratron: corona-type stabilivolts (10—~30 kv, 50-=1500"ma). A
. peon=-helium~filled gas laser (1—3 mw, beam angle, 6—7'). [Abstracter's Note: -
No explanation is offered as ta why allegedly Soviet inventions have such "Slavic"
names as klystron and spiratron.] - Orig. ‘art. has: 17 figures. :

1

,',*ASSOCLATION‘: mohe. <+ T o S o 3 %
| SUBMITTED: 04May65 . UENGL: 00 SUB CODE: EC

- |nomEFsOV: 000  OTHER: 000

K U

ewadly 7

A "
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DEVYATKOV, S.K.

Continuous line for assembling and welding frames of eleciric
locomotives. Biul. tekh.-ekon. inform, Gos. nauch.-issl. inst.
nauch. i tekh, inform. 18 no. 12:26-27 D '65 (MIRA 19:1)
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DEVIATKOV, K,

Mechanized continuous line for asgembling and welding shock-
absorber bars. Biul. tekh.-ekon, inform. Gos. nauch,-issl.
inst, nauch, i tekh, inform., 18 no,10:16-18 0 65,

(MIRA 18:12)
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BACHEV, Grigoriy Trofimovich; DEVYATKOV, V.A., red.; YARKOVA, F.S.,
fiekhn,red, R gt ina AR B Bl s,

[(Komi-Perm region in the years of Soviet power] Komi-Permiatskii
okrug za gody Sovetskol vlasti, Kudymkar, Xomi-Permiatakoe

Jmizhnoe izd-ve, 1958. 63 p. (MIRA 12:9)
(Eomi-Permyak National Regicn.—Economic conditions)
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DEVYATKQYV, V.¥.; RUDESKO, T.F.; ARSGHINOV, I.M., redaktor; EKHITROV, P.A.,

XA

¥ Yekhnicheskiy redaktor.
[(Handbook for railrcad car masters] Rulkovodatvo poezdnom vagonnomu
magteru, S5-e izd., ispr. 1 dop. Moskva, Gos, transp. zheleznodorozh,.
izd-vo, 1954. 222 p. [Microfilm] (MLRA 7:11)

1, Ruseia (1923- U.S.S.R.) Ministeratvo putey soobshcheniya.
(Railroads-~tars) :
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ABASHKIN, V.V., kand,tekhn.nank; DRVIATEOV, V.F., kand,tekhn,nauk;
KUDRYAVPSEV, N.P., karnd,tekhn,nauk; PAVIDY, I.V., kand.tekhn.;
nauk; SHARONIN, V.S., kand.tekhn.naul

Judging track conditions by the forces of its interaction
with rolling stock, Vest. TSNII MPS 19 nmno.l:10-13 ‘60,
(MIRA 13:4)
(Railroads--Track)
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DBAYCHIE, I.I.; IRVYATEOV, V:!:

Introducing the use of roller bearings for rolling stock.
Zhel.dor.transp. 42 no.lesli=49 Ap 60, (MIRA 13:7)

1. Glavnyy spetsialist Gosudarstvennoge nnuchmo-tekhnicheskogo

komitota Soveta Ministrov SSSR(for Draychilk). 2. Bukovoditel'

sektora Vesesoyusnogo nauchno-issledovatel 'skogo instituta

zheleznodorozhnogo transporta (for Devyatkov).
(Railrcads—-Rolling stock)

(Roller bearings)
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DEVYATXOV, V.F,; FILIPPOVA, L.S., red.; VOROINIKOVA, L.F., tekhn.

[Axle box with roller bearings of a reduced size for freight

cars] Buksa s rolikovymi podshipnikami umen'!shennykh gabaritov

dlia gruzovykh vagonov, Moskva, Vses,izdatel'sko-poligr, ob" -

edinepie M-va putei soobshcheniia, 1961. 15 p. (MIRA 15:2)
{Car axlesS (Roller bearings?
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AMELINA, Anna Aleksandrovna, inzhe; DEVYATROV, V.F., kand, tekhn. nauk,
retsenzent; MAYGOV, ¥.Ya,, inzh., retsenzent; SARANTSEV, Yu.S.,
inzh,y red.; KHITRUV, P A., tekhn. red, _

[Arrangement and repair of car axles with roller bearings] Ustroi-
stvo 1 remont vagoxmykh buks s rolikovymi podshipnikami., Moskva,
Vses, izdatel’sko~poligr. ob%edinenie M-va putei goobshcheniia,
1961, 223 p. (MIRA 14:9)

- (Car a.xles)
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DEYYATKOV, V.F., kand.tekhn.nauk; ABASHKIN, V.V., kand .tekhn.nauk

Experiment in the operation of axle box assemblies with roller bear-
ings on passenger and freight cars. Trudy TSNII MPS no.221:16-24
. (MIRA 15:1)

(Roller bearings) (Car axles--Testing)
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ABASHKIN, V.V., kand,telhn.nauly DEVYATEQV, V.F., kand.tekbn.nauk; PAVLOV,
»{I?Y".’ kand.tkh“anauk; LOSEV, Ach, hlzho

Method of investigating the performance of the axle rollsr cage.
Vest.TSNII MPS 20 no,3:37-40 161, (MIRA 14:5)
(Car axles) (Roller buaringe)

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410310009-3"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410310009-3

ABASHKIN, V.V., kand.tskhn.nauk; DEVYATKOV, V.F., kand.tekhn.nauk; LOSEV,
ANV., inzh.; PAVLOV, I.V., kand.tekhn.nauk™—~

Development of a safe design for the cage of cylindrical roller
tearings. Trudy TSNII MPS n».221:85-99 ‘61, (MIRA 15:1)
: (Roller bearings)
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SHADUR, leonid Abramovich, doktor tekhn. nauk, prof.; CHEINOKOV, Ivan
Ivanovieh, doktor tekhn, nsuk, prof.; NIKOL'SKIY, Lev
Nikolayevich, doktor tekhn, nauk, prof,; KAZANSKIY, Georgiy
Alekseyevich, kend. tekhn.nauk; KOGAN, Liber Aygikovich,
kand, tekhn, nauk; DEVYATKOV, Vladimir Fedoraviekh,. kand.
tekhn, nauk; CHIRKIN, Viktor Vasil'yevich, kand, tekhn. nauk;
MORDVINKIN, N.A., inszh., retssnzent; BRAYLOVSKIY, N.G., red.;
MEDVEDEVA, M.A,, tekhn, red,

[Designs of ratlroad cars] Komstruktsii vagonov. Moskva, Vaes.

izdatel'sko-poligr, ob"edinenie M~va.putei soobshcheniia,

1962, 415 p. (MIRA 15:4)
(Reilroads—Cars—-Design and construction)
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DEVYATKOV, V.F., kand, tekhn, nauk

Fxpef?ghco in the operation of cara with roller bearings,
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fhadur, Leonid Abramovich (Doctor of Technical Sciences, Professor); Chelnikov, Ivan | *
Tvanovich (Doctor of Technical Sciences) Professor); Nikol'skiy, Lev Nikolayevich ’
(Doctor of Technical Seciences; Professor), Nikol'skiy,YEvgeniy Nikolayevich (Doctor |a.

of Technical Scilences; Professor); Proskurnev, Petr Grigor'yevich (Candidate of Teche
nical Sciences, Docent); Ku.znm:kiy‘,“"cebx‘giy'Alekueyevi.ch (Candidate of Technical

Sciences) ; Dmtk&y‘m&g;,gmggandidate of Technical Seiences)

Roilrond cars; construction, theory, and design (vagony; konstruktsiys, teoriys i
raochet) Moocow, Izd-vo "Traneport", 1965. 1439 p. llus., biblio, 8,000 coples
printed. Textbook for railroad transportation institutes.

TOPIC TAGS: railway equipment, railway rolling stock, railvey transportation, rail-
way vehicle data

TURPOSE AND COVERAGE: The book deals with the construction, strength calculstions,
dynamics, choice of technical-economic parameters, and cizes of railroad cars., It
is intended for courses on "Railroad Caxs" (construction, theory, calculation) for
those specializing in "Railroad Car Construction and Railroad Car Management” of
higher technical institutes for railway trancport. It is designed to be & busic
course for further specialization is special-purpose cars such as refrigerator cars,
electric equipment of rallroad cars, technology of constructicn and repair of rail- o
road cars, and other specialties. It 18 designed for studenis who have some element-

ary information on car construction and car strength. : .
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Floating chuck for reamers. Stan.i instr. 23 no. 11, 1952.

9. Monthly Lists of Russian Aocessions, Library of Congress, March 1953, Unclossified.
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~blowinggs
- the lopal

“In this artiel

heat emission Iac

st-detail (see Figure 1,2 of
81, ¢), on ths other hand, bas
ly & single function is known
intag the mean heat emission factors for

pnieal litarature for the so-called
,b),in which the air is fed in streams -
owing, but smaller than for peripheral
| study of the problem of determining
o with the disk cooled by a lavge
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’Qst(,el dxsk 420 mm in diameter
: ] dnde - housing and. caused to rotate by
" means ﬂf an electnc'mo 0 this cage, air) was fed to both sides
- of the diskina baaned ’ igs. Over the eylindrical surface,
' on by. meons of electric heaters. The
cter through a slip ring with
ting of wires.0.5 mm in diameter,

eq-of:{heidi ) ;fs?alongiha outer cylindrical surface
{5 points) and within the disk at & radi 0. amm (3 points), thus permitting
* " the investigator to obtai r changs in temperature through the cross
soction of the disk. A ‘descrip ‘numerical mathod used for determining
the temperaturs gradient by means 01 bomaﬂary conditions of the first order and
special tables is also provided in the paper, aiong with the methed of ecalculation
__for that portion of the heat whickris removed from the disk by radiaﬁan. The em,hcr
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it was foun:l that. “3)inthe -
k fuce there exists a region of

jerensing the radius of the cool
ént!y, 3) AE the Becircm
of peripheral stream blowmg and
tsmds to disiypear. Formulae and :
1R Ale {or air cooling systems geometrically-
' Or haoa. 9 iormulas, .
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FEDOROV, Ye,Ye,, professar‘ PREDTEOHIENSKIY P.P,; BUCHINSKIT, I.Ye,;
SETANINOV, G.T., prefessor; BOSHWD, L.V.; ALISOY, B.P.; BIRYUEOY,
N.¥o; GAL'TSOY, A.P.; CGRIGOR?!YEY, A.A., akademilk; EYGENSOF, M.S.,
professcr; MURETOV, K.S.; KHROMOV, 5.P.,; BOGDANOV, P.N.; LEHEDEV,
Ao.Ne: SOKOLOV, V.N.; YANISHEVSKIY, Yu,D.; SAMOYLENKO, V.S.; USMAw
NOV, R.F.; CHUBUKOV, Lli.A.; TROTSENKO, S,¥Ya,; VANGENGEYM, G.Ya,;
SOKOLOV, I.F.; STYRO, B.X.; TEMNIEOVA, N.S.; ISAYKV, E.A.; DMITRIYEV,
AcA,; MALYUGIN, Ye,ll.; IIEDEMAA, Ye.Ko; SAPOZHNIEOVA, S.A.; RAKIPO-
VA, L.Ro; POKROVSKATA; T.V.; BAGDASARYAN, A.B.; OHIOVA, V,.V.; HU=
BINSHTEYN, YeoS., professor; MILEVSKIY, V.Yu,; SHCHERBAKOVA, Ye.Ya,.;
BOCHEOV, A.P.; ANAPOL'SKAYA, L.Ye,; DUNATEVA, A.V.; UTESHEY, A.S.;
BUDNEVA, A.V,; EUILENKO, A.I.; Z0LOTAREY, M.A.; NERSESYAN, A.G.;

MIKHAYIOV, AoNo; GAYRILOV, V.A.; TSOMAYA, T.I.; DEY TATEOVA, A.M.;
ZAVARIM, MQVo; Smm, SM. H BUDYKOp M, Iu. pl‘OfessOl‘.

Discussior of the raport (in the form of dsbdades) [of the curranmd
state climatolo Elc;al research and metheds of developing itls Inferm,
sbor GUGMS noo3/4:26-15% '54, (MIRA 8:3)

1. Chlen-korrespondert Akademli nauvk SSSR (for Fedorov)e 2. Glavnaye
geofizicheskays olservaioriya im. A.I.Vieykova (for Predtechenskiy,
lebedev, Yanishevskiy, Isayev, Rakipeva, Pokrovskays, Orlova, Rubipe
shteyn, Budyko, Shcherbakova, Anapcil’skaya, Durnayeva, Rudreva,Gavrilor,
Zavarira). 3. Ukraloekiy navchro-issledovatei’ skiy gldrometeoroiogiche=-
skiy institut (for Buchinakiy).

{Conticusd on next card)
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" FEDOROV, Ye.Ys,, professor; PREDTECHENSKIY, P.P., and stherv.

Discusaion of ths repsri (iz the form of dsbatsa) [of the currsni
state climatologlcal ressarch and methods of dewelsping i%]. Inform,
sbor. GUGMS nc,3/4:26-13iF 154, (Card. 2) (MIRA 8:3)

4, Vsescyuznyy institut rastenlevedsive (for Sslyaninov, Rudenke).

5. Bioklimaticheskaya staptetiya Kislcvedsk (for Boshno), 6. Mozkare
skly gosudarstvennyy uriversitet im. M.V.Lomonosova (for Alisov),

7. Ministerstvo putey soobshcheniya SSSH (for Biryukev). 8. Inatie
tut gecgrafil Akademii nauk SSSR (for Gal'tsov, Grigor!ysv). 9. Gece
fizicheskaya kemissiyae Veescyuznogo geograficheskogo obshchestva (for
Eygenson), 10, Miniasterstve elakirostantisiy 1 elektrspromyshlenncsti
SSSR (for Muretsv). 11. Leningradekiy gosudarstvennyy universitet im,
A.A.Zhdanova (for Khromov)., 12. TSantrallngy nauchnc-issledovadslle
skiy gldrometeorclogicheskiy arkhivw (for Sokoslow, Zolcdarev)s. 13. Go-
sudarstvennyy okearograficheskiy institu4 (for Sameylenks). 14. TSen-
trallnyy insiitut progneses (for Usmansy, Sspeshnikeva). 15. Institut
geografii Akademii nauk SSSR i TSentral'nyy instltut kurortolegil (for
Chubuksv)e 6. Rauchni-lisgledovatel'skiy Institut imeni Sechenswa,
Yalta (for Trotsenko)e 1T, Avkiichasklz nauchrceinslsdovatellakly
institut (for Vangengeym).

{Continued on next card)
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FEDOROV, Ys,Ye., profesme:; PREDTECHENSKIY, PuP,, sund cthers,

Discussion of the report (in the form of debatez) [of the current
state of cliimatslngical research apd nothids of daveloping itl.
Inform.abor, GUGMS no.3/4:28é=154 5l (Caxd 3) (MIRA 8:3

18, Dal'nevostochuyy navchmc~issledorabellskly gldrimeteorclogiche—
skiy institut (for Sokoicv)s 19, Imatifud geologii i geografii Aks~
demii rauk Idtovskoy SSR (for Styrs)s #0. Rostovskoe upravlenie
gidrometsluzhby (for Temmikeva)e 21. Morskey gidrofizisheskiy Ins$i~
tut Akademii nauvk SSSR (for Dmitriyev). 22, Vsescyucnyy institul
rasteniyevedstva (for Malyugin)., 23. Akademiya nauk Estonskoy SSB.
(for Liedemae), 24, Akademiya nauk Armyanskey SSR (for Bagdasaryam)
25, Leningradskiy gidrometesrologichesiily institub (for Milevskiy),.
((Continued on nex% card)
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FEDOROY, Ya.Ye., professor; PEEDTECHENSKIY, P.P., and others,

Discussion of the repor% (in the ferm of debvatec) [of the current stats
climatological research and methods of developing it]. Inform.sbeor.
GUGMS no.3/4:26-154 154, (Card %) (MIRA 8:3)

26, Gosudarstvennyy gidrologicheskly institut (for Bochkov). 27. Ka-
zakhskiy nauchne-issledcvatel'skly gidrometecrologicheskiy inmtitud
(for Utsshev), 28, Upravlenie gidrometslushby Armyansksy SSR (for Nep-
sesyan), 29, leningradekoys upravleniys gidrometsluzhbty (for Mikhayiov,
va}v-30, Tbiiissgkiy gosudarstvennyy universitet (for Tscmaya).
" 31, TSentral'nays aerologicheskaya obssrvateriya (for Shmeter).
(Climatology)
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SHAPAYEVA, Ye.S.; RUSXA, T.H,;“lgsvumgou,q_a V,; DOLGASHOV,V.I., starshiy
nauchnyy sotrudnik; ANTIPIRK,"V,I.: HOBOVSKAYA. Ye.G. wad .
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DEVYATKOVA,.Apastasiye Vagil'yevna; TSVETKOVA, iyudmila Alekseyevna;
- YASNOGORODSKAYA, M.M., Ted.; VOLKOV, N.V., tekhn. red,

[Agroclimatic atlas of Leningrad Province] Agroklimatiche—

skii atlas Leningradskoi oblasti, Leningrad, Gidrometeo-
izdat, 1961, 16 p. (MIRA 17:3)
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PANOV, P,Goj DEVIATOVA,

Qualities of large panel apartment houses of cellular conorete
in the Urals, Sbor, nauch, rab, AKKH no,168100-104 '62,
(MIRA 17:8)
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The Thermoeleciric Effect in Leadl Sulphide.
Deviatkova, J. 1° Maalovie & M S
I T hod Seq 47BN 00, o piay
g, Vol g Newo o5, ppgou- o I Risan
with English summary.)  Theatetical expresaons
are goven for the dépendence of thessiocks 3ic foree
wit the comentration af carners of clattnty, The
tompaature vanathan of el tiedd and thetnad
vanductovities and  of thermocdla i tone
investigatad in Jead sulphide having cle
well as ‘ hule’ conductivity. The sesults obtanal
show that s Jead sulphide the concentiaton ol
catners of chytiicity cquals 10¥- 10 The el
trical conductivity i3 detertined nainly by the
temperature vanation of the molulty of the
cariers.
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USSR/Physics - Heat Conductivity, Crystals Jun 52

"Investign‘cioi of the Effect of Atomic Admixtures
on the Heat Conductivity of a Crystalline Lattice "
Ye. D. Devyatkova, L. 5. Stil'bans

‘wgnur Tekh Fiz" Vol XXII, No 6, pp 968-972

Attempts to £ind the min quantity of atomic adnixt
("{mpurity") or lattice distortion necescary %o
change its heat cond. samples cf KCl wvere tinted
and the F-centers investigated. At room temp the
variation of heat cond was found, but could not be
established at lower temps. Received 15 May 51.
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8 DEV(ATROM, Yo . b | ensral § ¢ ipesea
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Temporature dependence of the mobility of the carriers of
alectricity it semiconductors. i 1. wtkovy, Yu. P.
Maslakovets, L. S. Stilbans, and T. 8 Vitskays. Ded-
lady Adud. Nosuk 5.5.3.R. 84, 681-~2{ 1052). 13 contrast tu
the theorctical formula for the temp. depentlence of the
mobility & = AT~ [or solids with an at. latthre (at temps.
high enough for the scattering of electrons by lattice de-

“fects to be ncgligible), which was verified for Si, Ge, and
SbZn, the theoretioal formula for solhis with an ionic late
tice, % w A T'"V1 (above the Debye temp. #), han never been
verified experimentally. Messurciuents of the clec. cond.

I and the Hull effect of PbSe, between 2 and M0°, guve the

! exptl. result w = AT, entirely out of line with the theo-

| retical forruulas, By comparison of the m.ps.. the heats of

{ tusion, and the heats of formation of PbSc and PLS (0 ~

50°) it oppears certain that for PhiSe # s will below 50°

and, couscguently, the temp. muge jovestigated is well

ahove #. An analogous temp. dependence of » was found

also by V. IP. Zhuze, b cecalen. of the exptl. data of Busck,

Wicland, and Zoller (C.A. 45, QO')Sb) lurh:rug' Sn. This
t

discrepunc) makes u sadical revison of t ine
Uteraction of electrons with the thermal lattice vibratioos

! tmperative., N.
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~ DEVYATkoUM
AUTHOR ¢ ; DEVYATKOVA,E.D. PA - 2533
PITLE Investigationi of Pb Te Heat Conductivity (Issledovaniye
teploprovodnosti telluristogo svintss, Russian)
PERIODICAL %hurnal T;khn. Fiz., 1957, Vol 27, Nr 3, pp 461 - 466
U.5.S.R.

Reviewed: 6 / 1957

ABSTRACT It was the purpose of this investigation to study a sub-
stance which ocan be used for the construction of a thermo-
electric battery as well as to investigate the question of the
possible heat oconduction processes in semiconductors. First it
is shown that the difference X -)(o = ke is that part of heat

conductivity whioh is due

to the transfer of thermal energy

by ourrent carriers. According to present theories thermal

resistance increases with

temperature. At a certain value

To £ O heat-resistance tends towards zero. Above 2000 K

heat resistance deviates congsiderably from the rectilinear
temperature-dependence and becomds smaller. Therefore
7(0 - = ><'0 is not only the heat conductivity of the lattice.

Apparently there exists an additional heat-conductivity-process.
In this connection it is shown that it can be assumed that in
Pb Te an exiton-heat-conductivity process must exist. If the

Card 1/2
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AUTHORS Devyatkova Ye.D., Smirnov I.A., 57-9-4/40
TITLE On the Heat Gonduotivity of Germanium.
(0 teploprovodnosti germaniya.-ﬂuasinn)
PERIODICAL  Zhurnal Tekhn.Fiz.,1957,Vol 27,Nr 9,pp 1944-1949 (u.5.8.R.)

ABSTRACT The heat conductivity of 8 samples of p- and n-germanium was mea-
sured within the range of from 8o ¢ 300 k0. It is shwon that below
200°K the heat conductivity in sanples of one and the same type de-

pends on ourrent éarrier oencentrution,which can be brought into

connection with the dispersion of the admixtures in atoms. The -
germanium sazples were found to have greater heat conductivity in
comparigon to those of n-germanium within. the entire investigated
temperature range. On the occasion of the tranformation of a sample
of the n-type into the t-type its heat conductivity inocreased ac-
cordingly.On the strength of experimental data it may be assumed

that the microstructures of p-and n- germanium monocrystals differ.
There are 4 figures and 2 tables.

ASSOCIATION Institute for Semiconductors AN USSR, Leningrad.
(Institut poluprovodnikov AN § &R,leningrad).

SUBMITTED March 21, 1957 -

AVAILABLE Library of Corgress.
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. DEVYATKOVA, Ye.D.; MOYZHES, B.Ya,; SMIRNOV, I.A.

Thermal conductivity of tellurium with varicus concentrations-
of impurities in the temperature interval 80 ~ 480°K, Piz, tver.
tela 1 no.4z613-627 159, (MIRA 12:6)

1,Institut poluprovoednikov, Leningrad.
(Tellurium—Thermal properties)
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ey ARV yED

81943
$/181/60/002/04/01/034
B0OD2/B063
24 oo
AUTHORS: Devyatkova, Ye. D., Smirnov, I. A.
o, VN N
TITLE: Thermal Condu01 vity'of p- and n-Type Germanium With
Yarying Carrier Concentration in the Temperature Range

80-440°K
PERIODICAL: PFizika tverdogo tela, 1360, Vol. 2, No. 4, pp. 561-565%

TEXT: Two n-iype and four p-type germanium samples were examined (Table 1).
The thermocouples provided to measmme the temperature were soldered to

small {in balls applied to the lateral surfaces of the samples in vacuo.

It was shown by the experimental results that there is a dlfference in the
thermal conductivity of n- and p-type germanium between 80°K and 340°K

{Fig. 1). This phenomenon is explained by the assumpiion that the additional
heat resisiance of n-type germanium is due %o dissolved gases such as

02, Hz, and N2, This is confirped by the high absorption coefficient at

wavelengths ranging batween 7 and 10 p. The thermal conductivity coefficient
% of sample No. 4, Ga-doped p-fype germanium, is inversely proportional
to T over the whole range investigated. ‘the other p-type samples show dif-

Card 1/2
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81943
Thermal Conductivity of p- and n-Type Germanium S/181/60/002/04/01/034
With Varying Carrier Concentration in the B002/B063

Temperature Range 80-440°K

ferent deviations starting from 320°k (Pig. 2). An attempt is made to
calculate the additional thermal conductivity A u on the assumption that
it is due to heat transfer by electromagnetic radiation. Calculated values
of the absorption coefficients have the same order of magnitude as the
values established experimentally (Table 2). A comparison of values found
for heat resistance with those given by other authors is shown in Fig. 3.
From this it follows that 1/ depends linearly on T for a not excessively
pure germanium within a wide temperature range (from 80 to 1,000°K). The
absorption coefficients of two samples were measured by G. B. Dubrovskiy;
Chokhral'skiy is mentioned.:There are 3 figures, 2 tables, and 22 refer-
ences; 4 Soviet, 4 American, 9 British, 3 German, and 2 French.

ASSOCIATION: Institut poluprovodnikov AR.SSSR, Leningrad
(Institute of Semiconductors of the'AS USSR, Leningrad)

SUBMITTED: May 16, 1959 JK
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vity. Fiz. tver. tele 2 no.4:1738-746 Ap '60. (MIBA 13:10)

1. Institut poluprevednikov AN SS¢R, Ieningrad.
"~ (Quarts) ™ (Heat-=Comdustion)
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83025
. ’ 5/181/60/002/008/044 /045
247700 B006/B063
AUTHORS: Devyatkova, Ye. D., Smirnov, I, A.
TITLE: \&'hermal _g_@_glx_g_tivitx}'z\md Change of the Lorentz Number in

PbSe as a Function of the Degree of Degeneration of the
Electron Gasrind Tempersature

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 8, pp. 1984-1991

TEXT: fThe authors of the present article wanted to study the thermal
conductivity of PbSe at different impurity concentrations between 909

and 440°K and to determine 4 as a function of the degree of degeneration L)<:
of the electron gas and temperature. The relation ®Telactr, = LoT holds

for the electron component of thermal conductivitiy. L -« Lorentz number,

¢ - electrical conductivity; L = Acg)g, where k denotes the Boltzmann

constant. L depends on the degree of degeneration of the electron gas
and on the mechanism of the scattering of electrons and holes. For
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83025
Thermal Conductivity and Change of the 5/181/60/002/008/044 /045
Lorentz Number in PbSe as a Function of the B0O06/B063

"Degree of Degeneration of the Electron Gay
and Temperature

several elements and alloys, A has already been determined experimentslly.,
In this connection, the autkors discuss the results obtained by A. V.
Ioffe, A. F. Ioffe, Devyaitkcva, and Yu, A. Dunayev. Eight p-type and six
n-type PbSe samples were examined. Their carrier concentrations (Table)
varied from 3.3:10'7 to 9.6°10'? em=3. Four of the n-type samples were
polycrystalline, and the rest were single crystals. The thermal
conductivity and the thermo-emf of all samples; on the one hand, and the
temperature dependence of electrical conductivity and the Hall comstant,
on the other, were measured simultaneously (vy Ye. D. Nensberg). Fig. 1
shows thermal conductivity as a function of texperature; the curves of

all samples show similar (exponential) courses, and the value for A is
nearly equal to 2. Figs. 2 and 3 show the thermo-enf as temperature
functions for p-type (Fig. 2) and n-type EbSe (Fig. 3). Some of the
samples had a very low thermo~emf (20 - 160 uv/deg). Fig. 4 shows the
surves of A = f(p¥) theoretically ealeulated for different r-values;
where p% is the reduced chemizal potential (u¥ = p/XT). r is the
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83025
Thermal Conductivity and Change of the $/181/60/002/008/044/045
Lorentz Number in PbSe as a Function of the B006,/B06G3

Degree of Degeneration of the Electron Gas
and Temperature :

exponent in the formula for the energy dependence of the mean free path
of the electron: 1ET,£) - 1°(Tgcr. Fig. 5 shows the coefficient of the
thermo-enf o as a (thecretical) function of ¥, and Fig. 6 shows 4 as a
function of |al. All diagrams contain the curves for r=0,1/2 and 1. The
samples of an electron concentration of 11,»5"‘1017<:m“3 were found to be
non-degenerate between 900 and 3009K, while those having an electron
concentration of 9.6°10'9¢n~3 were completely degenerate between 90° and
360°K. In the first case Yelectr. = 30554109 oTcal/cm.sec.deg, and in

the second case gjectr, = 5,84°1OT9 dTcal /en.sec.deg. Fig. 7 shows the

lattice~induced thermal conductivity as a function of temperature. The
experimental values of all samples coincide within the limits of the

acouracy measurement (€i,451 = ¥lattice + Yelectron)e Pig. 8 shows A(T) )<{
for r=0, 1/2, 1 of a p-tyre sample of 6.2:10"8¢n~3, The experimental L

values calculated from the formula A = Xeleotr./0T(k/e)? = (iotal
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83025
Thermal Conductivity and Change of the $/181/60,/002/008/044 /045
Lerentz Number in PbSe as a Function of the BO0€/B063

Degree of Degeneration of the Electron 0as
and Temperature

= Wy attice)/0T(k/e)? are also plotted. The results of the present
article are finally summed up. Whereas the values obtained for xiattiée

of the samples coincide and no phonon scattering from impurities could be
observed, the values for Kelectron follow the Wiedemann-Franz law if

T = 0. In PbSe; the scattering from acoustie vibrations is predominant,

and not the scattering from optical vibrations (r=1). There are 8 figures,

1 table, and 18 references: 11 Soviet, 5 British, 1 U8, and 1 Japanese. L/>g

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

SUBMITTED: February 4, 1960
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AUTHORS: Devyatkova, Ye. D., Petrov, A. V., and Smirnov, I. A.

TR na,

TITLE: Heat transfer on bdbipolar diffusion of heat carriers in lead
telluride 'and lead melenide

PERIODICAL: Fizika tverdogo telea, v. 3, no. 5, 1961, 1338-1341

TEXT: Ye. D. Devyatkove had studied the heat conductivity of PbTe in 1956
(ZhTF, v. 27, no. 3, 461, 1957) and found a deviation from the theoretical
dependence 1/kr~T in the temperature range 250-4%50°K, 1/&1 being the thermal

resistance of the corystal lattice. The object of the work was to study this
effect in a larger temperature interval (90-800°K) and extend the investiga-
tion also to PbSe. Fine orystalline sintered samples and large orystals
were used. They had been obtalned by Ye. D. Neiizberg by cooling the melt of
stoichiometric composition. All samples were aunealed at 600-900°K. The ap-
paratuses for the measurements of heat ccnductivity were those described:

Ye. D. Devyatkova, A. V. Petrov, I. A, Smirnov, B, Ya. Moyzhes, FTT, 2, 4,
738, 1960.- Apparatus A was used for the measurement at 90-400°K, apparatus B
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. 23101
s/181/61/003/005/006 /042
Heat tranafer on bipolar ... *B101/B214

at 300-800°K. The electric conduotivity and thermo-emf were simultaneously
measured in B; only the thermo-emf was measured in A. Kl was calculated as

difference from the measured total heat conductivity M%. X, vas calculated

acoording to the Wiedemann-Franz law taking intoc account the degeneracy.

Fig, 1 shows the function 1/)(1 = 1/(X -)L) for FbTe at different hole concen-
trations. PbSe showed the same behavior. It ig found that the deviation
from the linear course is oconnected with the degree of purity. An additional

heat conductivity by mixed conductivity and heszt transfer by means of
electron - hole pairs is assumed, The expression is:

AXa Ac(k/e)am[bE/akT + 2]2 (1), where o is the electric conductivity, AE
the width of the forbidden zone at the temperature T, and e the electronic

charge. A = 4ab/(1 + ab)2, where a = n_/n+, b w u_/u+ are the ratios, the

concentretion, and the mobility, respectively, of the electrons and holes.
Eq. (1) was checked by measuring the Hall coefficientg and the electric
conduotivity. On the basis of the relations nn, = nm‘_j - n_(n:L + N) and

n_ = ni; (n_, n+ are concentrations of free electrons and holes, N is the
Card 2/4
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o ' s/181/61,/003,/005,/006/042
_Heat tranafer on bipolar’ ve. ‘ Q B101/B214 }
_toncentration ‘of -the minority carriers) it was caloulated that a = n_/(n_ +§
- _ ‘lfor hole-type sample, and a = n+/(n* + N) for electron-type sample. nﬁ‘ for
aj ™ 2(2ukT/h3)3/2(nxf:m:)3/4exp(-AE/ZkT),’ where o

is the effective mass,'mt«To"". ‘Since the temperature dependence of n" for
PbTe is not accurately known, RO = (5n/8)u+(1_-. ab2)/(1 + ab) is taken for
‘the caleulation of a, where w ~T"2'”, It was assumed that b = 2.0 for PbTe
‘and b = 1.1 f_or PbSe. For the caloulation of "maj and AXvalues of AE were

- assumed which were in the neighborhood of values obtained by optical , ,
measurements and comparable to the data of Gibbson (R..A. Smith, Physica, Ry
20, 925, 1954) and W. W. .Scanlon (see below). In good agreement with the
_experimental data, the -caloulation of (1) ylelded: for PbTe AE = 0.32 ev in
the temperature range 436-7000K; for PbSe AE = (.30 ev at 500°K and
pE = 0.34 ev at TOO%K. The additional -heat conductivity of PbTe and PbSe is ;

* explained as being cue to heat transfer as a consequence of bipolar diffusion '
of majority carriers. .The partiocipation of excitons assumed in the
_previous work is thus not confirmed. .There are 2 figures, 2 tables, and:

“Card 3/4’ o | ‘ ' .
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- L - 5/161/61/003,/005/006/042
Heat trangfer on bipolar «.s . . . ' ~ B101/B214 i,

7 references: 5 Soviet-bloc and 2 non-Soviet-bloos ' The reference to English-
* language publication reads es follows: W. W.-'Sca.nlon, J. Phys. Chem. Sol.,
8, 423, 1959. . =l

" 'ASSOCIATION: Institut polupro#‘odnikov AN 8S5R Leningrdad (Institute of
Semiconductors, AS USSR, ’“Leningrad)

SUBMITTED:  December 3, 1960 41
Fig. 1. Heat resistance of ' ,_@ :

~ the crystal lattice of PbTe- X S0
as & funoction of the temperu- AR 55 1.
ture. ok
Legend: 1) n, = 5 2. 1017 ep 1;' i

" 2)n, = 122107 @™y ol
‘a) cm-aec-deg/oal . o

‘(n+ = concentration of 1mpur1ty . T T T 500
holes). : Figd . T, oK.
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27281
5/181/61/003/008/011/034
B102/B202
6. 25¢39
AUTHORS s Devyatkova, Ye. D. and Smirnov, I, A.
TITLE: Effect of halogen impurities on the thermal conductivity of

lead telluride
PERIODNICAL: Fizika tverdogo tela, v. 3, no. 8, 1961, 2298 - 2309

TEXT: The thermal conductivity of PbTe has been studied already several
times, however, the effect of various impurities has hitherto not been
considered. Only T. L. Koval'chik and Yu. P, Maslakovets studied the
effects of various impurities on the electrical properties of PbTe; they
demonstrated that halogen impurities greatly increase the free-electron
concentration. Samples that contain impurities in the form of PbBr, (or

PbClz, PbIz) also have a high absolute carrier mobility. Thermal conduc- J(

tivity, electric conductivity, Hall constant, and thermo-emf were measured
in 14 pairs of single and polycrystalline PbTe samples with halogen impu-
rities as well as in PbTe + 1% PbSe and PbTe + 1% SnTe so0lid solutions.
The samples were produced from pure elements (lead 99.99% pure). All

Card 1/?4
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S/181/61/003/008/011/034
Effect of halogen... B102/B202

8ingle crystals studied were of the D-type. They were obtained by
crystallization with slow cooling. The presased n-type samples Pb012 + Pb,

PbBr2 + Pb, and PbI2 + Pb were obtained by the ordinary cermet method.

The s0lid solutions were produced by melting together the initial substancs
in a stoichiometric ratio. Prior to the heasurements the samples were
annealed: the single crystals at 300°C, the polycrystals at 6000C (for
several hours). After examination of their homogeneity, the measurements
were made. The PbTe samples 2lloyed with ?bIZ were the most theroughly

studied. It was found that athalogen concentrations of the order of
3-1019 - 2-1020 cm_5 the thermal conductivity ﬂb of the lattice con-

siderably decreases which may be due to the large phonon scattering cross in
section of the halogens. Goldsmid tried to explain the anomalously '
large cross section by assuming that the halogen atoms are located in
interstitial sites. Other studies made by Goldsmid (in BizTeB) and

Koval'chik and Maslakovets indicate that they are located in the lattice
sites and occupy the sites of tellurium. Hence, the reason of their
large phonon scattering cross section remains unexplained. According to

Card 2/7(
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: s/1a1/61/oos/ooe/o11/o34
Effect of halogen... B102/B202
N 1 '
X
A. F. Ioffe, ?§'= 1 +F @ 153 where N is the impurity concentration, No

the number of atoms per cm3, a the distance between two neighboring atoms
in the lattice, 1° the mean free path for phonons in the material con-

taining no impurities, ¢ = s/az (s - impurity scattering cross section)
i and %, are the thermal conductivities in material with and without

impurities, b ¥as found to be between 3.00 ang 5.74 for the samples
studied, for the two solid solutions it was 0.73 and 0.64. Goldsmid
measured $2213 for chlorine and iodine in Bi_Te,., The results can be
summarized as follows: Beginning at conoent:mat?ons of 1.1019 ¢p-3 the
halogen iapurities considerably reduce the thermal conductivity of the

Pble lattice. With n=3-10"7 - 2.10%% 03 4o magitional thermal l)/
resistance ig broportional to the carrier concentration. The thermal
conductivity of the lattice changes independently of the mass of the

halogen added; the similar effect of the impurities can be explained by
assuming a high static dielectric constant of PbTe. Phomnon scattering

from e and Sn impurities is about 1/5 of the scattering from halogens.

In the entire temperature range studied electric conductivity, thermo-enf,

Card 3/71
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s/1_81/61/003/oos/o11/034
Effect of halogen... B102/8202

and thermal conductivity are independent of the type of the halogen and

of the amount of excess lead. The authors thank B. Ya. Moyzhes for dis.
cussicen and Yu, V. Ilisavskiy for communication of dats. A. L. Efros,

E. Burshteyn, P, Egli, A. 4, Rudnitskiy, T. s§. Stavitskaya, and

Yu. P. Shishkin are mentioned. There are 10 figures, 5 tables, and

32 references: 18 Soviet-bloc and 14 non-Soviet-bloe. The two moet

important references to English—language publications read ag follows;

H. J. Goldsmid. Proc. Phys. Soc, London, 12, No. 463, 17, 1958; Y. Karai,

R. Nii. J. Phys. Chenm. Sol. 8, 338, 1959. l)(/

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

SUBMITTED; February 27, 1961
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27262
s/181/6 1/003/008/012/034
Fi4el 77 (/‘fﬁ)aja(//‘fé‘ B102/B202
AUTHORS : Devyatkova, Ye. D. and Smirnov, I. A.
\_______—.
TITLE: Carrier scattering mechanism in lead telluride

PERIODICAL: Fizika tverdogo tela, v. 3, no. 8, 1961, 2310 - 2318

TEXT: The exponent r in the relation 1(T,e) = 1°(T)ar where 1 is the

mean free path of electrons, g the energy, characterizes the scattering
mechanism. According to thepry, r = 0 in the scattering of electrons

T =1 (T>0) which is characteristic of the ionic bond. For scattering
from impurity ions r = 2, Since the scattering mechanism of fhe carriers
in PbTe has hitherto not systematically been studied, the authors studied
it via determining r by measuring the electron contribution to the thermal
conductivity and the carrier mobility as depending on temperature. They
demonstrated that in PbTe scattering from acoustic lattice vibrations
predominates (r = 0). This result had been obtained already by

of bond. 1In the scattering from optical vibrations r = 1/2 ( T¢ Q) and ‘/*/
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27282

s/1a1’61/oo3/ooe/o12/o34
Cerrier scatt ering... B102/B202

E. Z. Gershteyn, T. §. Stavitskaya, L. §. Stil'vans, and I. M. Tgidelt-
kovskiy. 8. I. Pekar, E. Burshteyn, P. Egli et al, classified PbTe as
belonging to the substances with ionic bond., e authors used the ex-
rerimental data of a previous paper (present reriodical, p. 2298) for
PbTe with iodine impurity in order to determine r. The scatiering
mechanism, i. e., r was determined on the following basis;

%

scattering mechanisn u o6 for’clatﬂ"T_1 for X,.44 = const Sx(
of tonio lasitee | T2 x 1 r

ot vonts tatrioe | TV%|eonst [

gty Gonsn | /2|02 o v

Also the temperature dependence of mobility u, the thermo-emf « and the
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. 5/181/61/003/008/012/034
Carrier scattering... B102/3202

electric conductivity 6 were measured. The proportionality obtained
indicated that in PbTe scattering from acoustic lattice vibrations
(r = 0) predominates. Only in samples with carrier concentrations of

- e
1019 - 1020 cm 3, rfo0 (r>0) at low temperatures. This- is explained by
a scattering of the electrons from impurity ions. In an appendix a
detailed report is given on the calculation of thermal conductivity
(y% T X ttice 204 “keneral) in halogenated n-type PhTe in the entire

temperature range. _There are 4 figures, 4 tables, and 16 references:
13 Soviet-bloc and 3 non-Soviet-bloc. The two most important references '
to English-language publications read as followss W. W. Scanlon, Sol,

State Phys., 9, 83, 1959; W. w. Scanlon, Phys. Chem. Solids, 8, 1959.

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

SUBMITTED: February 27, 1961
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B103
AUTHORS: Devyatkova, Ye. D., and Smirnov, I. A.
TITLS: The heat cenductivity of p-type and n-type germanium

PERIODICAL: Fizika tverdogo tela, v. 4, no. 6, 1962, 1669-1671

TEXT: The heat conductivity of variocus p-type and n-type germanium'single
crystals was measured. Impurities (Ga and Sb) were introduced as the ' /
crystals were being grown. To obtain the most reliable results the V.
thermo-enf was also measured. It weas found thet p-type and n-type. Ge have .~
the same heat conductivity. Earlier results showing a difference in the

heat conductivities of p-type and n-type Ge were probably due to

different ways of preparing thé specimens. There are 2 figures.and 1 table

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

SUBMITTED; February 12, 1962
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' 8/181/62/004/007/035/037

B111/8104
AUTHORS : lEEQEEEEXEJ_Ye' D., and Smirnov, I. A,
TITLE: NaCl and KCl single crystals as ustandards in thermal

conductivity measurements from 80 to 4609K

PERIODIC4L: Fizika tverdogo tela, v. 4, no. 7, 1962, 1972-1975

TEXT: As pure NaCl and KCl crystals have stable values of thermal ’ :
conductivity they can be used for calibrating experimental arrangenents ///
or for comparison with messured thermal conductivity values of other .

crystals in the alkali-halogen group. NaCl and KCl orystals must be
perfectly pure (thermal conductivity is ochanged by moisture and impurities)
and must either be sitoreé in dry places or be ennealed before measurement.
The crystals were grown from a melt of XU (KhCh) salts, annealed through
6-8 hours at 600°C and then slowly cooled to room temperature. The measur- -
ing method is that employed by Ye. D. Devyatkova et al. (FIT, 2, 738, 1960).
To reduce the heat flow by 60%, the specimens were arranged between gold

and nickel plates. Results are summarized in {the Table. The' maximum

Card 1/§ -
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NaCl and KCl single orystals as ... B111/B104 o

error amounts to :.3%. There are 1 figure and 1 table.

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

SUBMITTED: ~ March 31, 1962
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. s/os§/62/042/oo1/o47/o4a
4500 (x/w,/%/z,/wrf) B142/B112
AUTHORS: Dw@u Doy Xornfel'd, M. I., Smirnov, I. A.
TITLE: Phonon scattering from impurity ions in the NaCl crystal

PERIODICAL: Zhurnal eksperimentalinoy i teoreticheskoy fiziki, v. 42,
no. 1, 1962, 307-308

TEXT: The principal impurities contained in the NaCl crystal are Ag+, Br,
and K*. Their presence causes the lattice distortions and the formation

of scattering centera for phonons. The scattering cross section is
proportional to the square of the radius of the distorted domains. %his
means that for Ag*, Br~, and K* the ratio of their scattering cross sec-
tions will be 1 : 2.0 : 3.5 (ratio of the radii of the distorted domains L>(
=1:1.4:1.9). 1In the following proof is furnished for this statement.
For low impurity ion concentrations AR/R ) = £(1,/1.), where R, = thermal

resistance of the pure crystal, AR = additional thermal resistance due to
impurities, lo’ 1w = mean free path of phonons. Since lofv1/Rova and

1'~1/SN, AR/RO = f (fvl), where 7 = SN/ROVCvo (Vv = mean sound velocity,
Card 1/2
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5/056/62/042/001 /047048
Phonon scattering from ... B142/B112

C, = specific heat, S = phonon scattering cross section, § = number of
impurity ions per unit volume. The thermal conductivity for an NaCl
monocrystal containing AgCl, NaBr, and KCl impurities was measured
between 100-380°K. The following values were used for calculatingm: R

= 63 cm»secudegocal‘h Cv w (.42 calocm"?’, ¥ o= 3.2.109 cmosec”; ° l)<
N = ceN,; ¢ = molar concentration of impurity ions, No - 2.23»1022 cm_3

S was set equal to the square of the radius of the distorted domain and
was determined for Agt, Br~, &nd K* from nuclear magnetic resonance at
300°K. The values obtained are 2,48, 4.85;, and B8.75:10"14 ¢cm2. ©The
resulting curve AR/R, = £(q) was drawn and compared with measurements and
wag found to agree fairly well not only for the data obtained at 3009k but
also for other values., The results show that the radius of the distorted
domain is practically independent of temperature. V. V. Lemanov is
thanked by the authors for his assistance. There are three figures and
three references: 2 Soviet and 1 non-Soviet.,

ASSOCIATION: Institut poluprovodnikov Akademii nauk 8SSR (Inastitute for
Semiconductors of the Academy of Sciences USSR)

SUBMITTED; November 30, 1961
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., | . . -~ 8/181/62,/004/009/024/045
: =ﬁt'ﬁ;0“7‘ o B104/B186 o
AUTHORS: devyatkova, Ye. D., and Snirnov, I. A.
TITLE: Temperature dependence of the heat-transfer resistance of

soue crystale close to tho Debye fomperature
PERiODICnL: Fizika tverdogo tela, v. 4, no. 9, 1962, 2507-2513
TEXT: with a view %o establishing fhe fadtofs that determine the

variations occurring in the tempe:ature.dependence of the heat-transfer
resistance of wvarious crystals, the thermal conductivity of KBr, NaI, and.
. 1

CdT was exactly determined within the range BO';‘4609K, and the values
80 obtuined were compured with published datd (Devyatkova, Smirnov, PP,
L2, 1984, 19060; FrT, 3, 2275, 1961; Frr, 4, 7, 1962 relating to Fbse, :
PbTe, KCl, and NaCl. In order-to prevent lateral loss of heat during
the ‘measurement, the lateral faces of the single orystals were coated
with a dull black color. .bove and below the Debye temperature, the
heat-transfer resistuat.ce can be accurately desocribed by the straight
. lines 1/')(P = AT and 1jkp = BI. The compounds can be grouped in three

Card 1/2
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5/181/62/004/009/024 /045 1 T
Temperature dependence of the heat-... B104/B18&6 .

classes: (1) The thermal conductivity of CdTe, KCl, and NaCl decreases
around the Debye temperature; (2) the thermal conductivity of PbSe, KeI, @ * .=
and KBr increases around the Debye temperature; (3) the thermal
conductivity of PbTe remuins constant. Conclusions: Below the Debye
temperature, the optical brunches of the osciilations are not excited,
the heat UVeiny passed on by acoustic phonons only.. Around’ the Debye ‘
temperature, however, the opticecl branches of the oscillations become : AT
exciied. The thermal conductivity increases if optical oscillations
contribute lar_ely to the heat conduction, but decreases if a strong
interactio: between optical and acoustic oscillations occurs. When the
optical Lrunches of the oscillations are dispersed only slightly and if
the two wodes of oacillation do not interaot, the thermal conductivity
will remain constant. There are 8 figures and 1 table, E

-

A850CIATION: 1Institut poluprovodnikov AN S8SSR, Leningrad
(Institute of Semiconductors AS USSR, Leningrad) -

SUBMITTED: iay 4, 1962
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5/181/62,/004/012/046/052

! B125/38102
AUTHORS: Devyatkoyg!‘Zg;mg., Kornfel'd, M. I., and Smirnov, I. A.
TITLE: Phonon scattering from impurity ions of Ag, Br, K, Li, I, and

Rb in sodiun chloride crystals
PERIODICAL: Fizika tverdogo tela, v. 4, no. 12, 1962, 3669-3670

TEXT: The heat conduction of NaCl-crystals was measured at room temperature
with added Li*, I~ and Rbt. The local distortioms of the NaCl-lattice near
the impurity ions listed have been investigated by M. I. Kornfel'd,

v, V. Lemanov (ZhITF, 43, 2021, 1962). The relative chenges of the thermal, v
resistance AR/R0 for the samples with impurities of Li*, I, Rb* (present :

paper) and Ag¥, Br~, and X as a function of the dimensionless q=SN/R0§Cv

£it the same curve very well. The values 0, 1.0, 2.0, 3,0, 4.0 and 5.0 of
n correspond with the values ~0.32, ~0.48, ~0.62, ~0.74 and ~0.85 of
AR/RO. S is the cross section of the distorted zone, N the number of

impurity ions per unit volume, v the mean sound velocity, G the specific
heat. There is 1 figure.
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Phonon scattering from impurity. .. 51/18%1634004/012/045/052

. B125

SOCIATION: i -
énstltut Poluprovodnikov AN S88R,: Lening:

L » emiconductors AS USSR, Leningraé) grad (Institute °f

(SUBMITTED: .  August 2, 1962
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__DEVYATXOVA, Ye.D.; SMIRNCV, I.A,
\o\

\.
Thermal conductivity of p and n-germanium, Fiz, tver. tela . no.b:
1669-1671 Je 162, (MIRA 16:5)

1. Institut poluprovodnikov AN SSSR, Leningrad.
(Germanium-~Tharmal properties)
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DEVYATKOVA, Ye.D.3 SMIRNOV, I.A.
p— T T T e
NaCl and KC1 single crystals as standard materials in thermal
conductivity measurements in the 80 =460 K temperature range.
Fiz.tver.tela 4 no.7:1972-1975 J1 '62. (MIRA 16:6)

1. Institut poluprovodnikov AN SGSR, Leningred.
. (Salt crystals<iThermal properties). .
,(.?otassium chloride crystals--Thermsl properties)
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- On thermal ‘conduczivity of the system of solid solutions PbTe=PbS.
Zg. D. Devyatkova, V. V. Tikhoncv, N. A. Smirnov.

Change of the electrical properties of PbSe, PbTe, and PbS under
close pressure. A. . Averkin, A. A. Andreyev, I. G. Dombrovskaya,
3. Ya. Moyzhes, E. 0. Nensberg. :

Report presented at the 3rd Nat:ional Conference o

Kishinev, 16-21 Sept 1963 n Semiconductor Compounds,
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Hoat conductivity of plastic

: 1
Fiz, tver. tele 5 no.7:2032—203/l, J

3 ggop, Leningrad.
ikov AN 5551, .
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g 'ACCESSION NR: APLOL3500 5/0181/6k /006/002 /0430/0L35

" AUTHORS: Devyatkova, Yeo. D3 Zhuze, V. Ps; Golubkov, A, V.3 Sergeyeva, V. M3
. Smirnov, Io Ac ———

" PITLE: The thermal conductivity of Sm, P, and their simple chalcogen compounds
, SOURCE: Fizike tverdogo tela, v. 6, mno. 2, 198, L30-L35

. TOPIC TAGS: thermal conductivity, samarium, prasecdymium, chalcogen, crystal
lattice conductivity, rare earth

| ABSTRACT: This paper stems from a lack of thermal~conductivity information on

. yare-earth compounds and their compounds that have teen recently studied in
considerable detail for other propertios. The compounds studied (PrS, PrSe, PrTe,
and SmS) were synthesized from the constituent elenmonts by the method described
in Rare Earth Research (p. 135, 223, Ed. by E. V. Kleber, N. Y., 1961), and the
thermal conductivity was measured on the "A" setup of Ye. D. Devyatkova, A. V.
Petrov, I. A. Smirnov, and B. Ya. Moyzhes (FIT, 2, 738, 1960), Measurements on
Sm, Pr, and the indicated compounds were made in the temperature interval B80-L60K.
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ACCESSION NR: APL013500

The authors found that a considerable part of the total thermal conductivity (up
to 30-505) in these substances is crystal-lattice conductivity, The temperature
dapendence of this lattice conductivity may be explained by two scattering
processes: .phonons by phonons and phonons by electrons. Orig, art, has: 6
figures, 2 tables, and 5 formulas, : .

" ASSOCIATION: Institut poluprovodnikov AN SSSR, Leningrad (Institute of Semicon-
ductors AN SSSR) ,

| SUBMITTED: 30Jul63 DATE ACQ: O3MarGh ECL: 00
| SUB CODE: IC, S8 © NO REF SOVs OO ‘ OTHER: 009
Card 2 /2 -

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410310009-3"



APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410310009-3

+ | ADCESSION NRe APL039673 $/0181,/6L:/006/006/1813/1817 P
: b

‘ AUTHORS® DQYYS?{!SQYF:..,.Y.?',..D° 3 Golubkov, Ae Ve; Kudinov, Ye. K.; Smirnov, I Ae

!'TII'LEt The effect of spin phonon interaction on the tLhermal condustivity of MnTe |

t

: i‘SOURGEz Fizika tverdogo tela, V. 6, no. 6, 1964, 181316817

i TOPIC TAGS: Neel temperature, spin phonon interaction, phonon phonon collision, :
;thermal conductivity, magnon, manganese telluride “
' ABSTRACT: The authors have measured the thermal conductivity, the thermoelectro= !
| motive force, and the resistivity of a number of MnTe samples, both above and below: .
'the Nbel temperature. The samples were prepared at a pressure of 8000 kg/cm? and ‘
‘then annealed in argon ab 680G for 60 hours, The temperature dependence of the
. thermal resistance may be represented by two straight lines, one for temperaturaes
ibelow the Nbel temperature (100-200K) and one for temperatures above (310-480K) »
‘ Between bthose occurs a transition zone. &t the lwer temperatures, thermal

" |resistance is determined by phonon interaction, and it inoresses normally with- ‘
‘temperature, Transfer of heat, by magnons may &lho contribube to heat conduction. -

.

!
i
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!At. temperatures considerably greater than the Ndql. temperature, phonon-magnon o
. ‘scattering is inaffective, and thermal conductivity is determined by phonon-phonon :
icollisions. The thermoelectromotive force and the resistivity both increase sharply. -
~ :in the temparature region of '200-300K. The cause of the increase in thermoelectro=) -
‘motive force is not clear. 4t may be due to complex structure or it may be dus to |-
. lentrainment of electrons by x:tagnons. Orig. arte :has; 2 figures. ' R
! \ :

I
l
l
|
l
|

!ASSOGIATIOFI: Institut poluprovodndkov AN SSSR, Loningred (Institute of Semicon=
‘ductors, AN 5SSR) o o

. 'SUBMITTED: 1SJanbl ‘ DATE A0Qs 19wy, - ENGLa 00
'syB GODEs B, 88 - . NOREF SV oob - 0 OTHRs 006 L
i
~
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Mm/m(m)/mcmmmimmmmmwwmm..mw =

(‘s0leniua, containing alloy.

“tellurium
ture dependence : :

Ap8 MOT: This is a continustion of oarlio:x"f
1962-and. éarlier) and is devoted to'a study
solutions x PbSe. (1 = x) PbTe (0,05 € x-
1017 to 849 x 1019caD) in the temperature:

conductirity was and

OGESSICH KR APSOIAS78 RIW/JD/AT: " © " UR/OL81/65/007/006/1770/1
. " S S N /1 A v Y
' AUTHORs _Devyatkove, Ye. D.;Tikhonov, .V. V. ‘: N ‘ B §7’ _
SN - ' ' - A 1957 .

TITLE: Boattering of phomons and slectrons n solid sclutions
SOUROE: . Firika tverdogo tels, ve 7, no. 'S, 1965, 1770-1776

~LT0PI0 TAGS: eleotron suttqr;né, phonon 'aca'ﬁieriug,‘ solid :
‘containing alloy, thormal conduotion, tempera-

of the therma], conductivity of solid
%0,95) (carrier density from 1ol x
: intsrvel 90-=390Ke The study sncompasssp
&n analysis of the electronic component of the nonduotivity, the imfluence of anm -
slnotrionlly-aotive impurity on the magnitude o
lattice, the temperdture dependence of the oifsntive mass and of tho electric
the character of the scittoring of the electrons by neutral

nn'pn'ritiu'a,tnﬁ by photons. - Tho teaperature dlépnm‘_onog of the thermnl resistance is

e

solution, lead sompownd,|’

work by the euthors (FIT v. &, 2507,

off the thersal resistunce of the
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APPROVED FOR RELEASE: 06/12/2000

CIA-RDP86-00513R000410310009-3"



"APPROVED FOR RELEASE: 06/12/200

0 CIA-RDP86-00513R000410310009-3

L oo R
A0GRSSION ¥y Apooripre

independently of the composition,
of the thermal resistance of the
ally-active impurity oxorted a str
. {than on the initial components. It 4o oon
. {8011d solutions 1s independent of -
_ |the componition of the #olid sclution, but
has: 3 Pigures, 2 tables,
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¥4,55
TR iORG: Instnute of Semiconductors AN SSSR, Len: lng;r'ad (Institut poluprovodnikov AN

EVTIT_LE: » Dete'rminmg the high temperature width «>f the formdden band in PbTe '

10@7-66 M(:L)/M(m)/T/M(t)/M(b) I';'i‘J'P(c) JD/JLT

ACC NR: APS025408 * SOURCE CODE: UR/OlBl/B5/007/010/3136/3138
- 4Y, 55 R A wi5s5T o ST
}AUI‘HOR Saadcyan, v. A., Devyatkova, Ye.- Ye. D3 SxmLmov, 1. A. ; .5'47 .

s -
; w48

: éSOUR(E' izika. tverdogo tela, v, 7, no.. 10 19!35, 3136-31.38 o
fTOPIC TAGS‘; semiconductor research, lead compound, telluride, polycrystal, for- ',i_f
bidden zone: wJ.dth, semicondpctor theorvy o :

ABSTRACT: The authors measure and calculate £ for polycrystalline specimens of

“i{lead telluride in the 400-700°K temperature ragge. Ordinary powder met.allurgy meth-‘
‘ods were used for producing n- and p-type specimens with current carrier concentra-'
tions of ~5:1018 and ~1.7+1018 cm3 respectively The formula used for calculating .. §
the width of the forbidden band is given. The calculated data are used for plotting
4B, (T) The curve is compared with the data obtained by other authors using various’
» methods. Satisfactory agreement ‘is observed. The change in Eg with temperature is:

o leemae | e
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" |close to 4r107Y electron vqlrt;sfrbéx};r]_égrée".:: It"’f;,.f:l's pointed out that cakculation for |
.. |the case of p-FbTe is complicated by the preseiite of two bands with light and heavy:
‘tholes. - The authors are grateful to B. Ya. Moyihes for discussing the results. ‘Orig

art. has: 1 figure, 1 formula. . R

- |SUB CODE: 20/ SUBM DATE: 2uMayés/ ORIG REF: 005/ OTH REF: 007 . |
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"L 4139166  EVT( m)femu)ﬁ/ew(t)/sn e 1JP(c) RDW/JD/JG
CIUACONR areolBszT L. BOURCE CODE: UR/01B1/66/008/006/1761/4TT2

AUTHOR: Golubkov, A. V; D&vyatkova, Ye. D.; Zhuze, V. P.; Sergeyeva, V. M.; Smirnov,
I. A, ) . ’

ORGx.) Institute of Semiconductors, AN SSSR, Ieningrad (Institut poluprovodnilov AN /
SSSR e

% S
TITIE: Thermal conductivity\ of lanthanum and its monochalcogenites i
SOURCE: rizika tverdogo tela, v. 8, no. 6, 1966, 1761-1T71

TOPIC TAGS: lanthanum, lanthanum compound, thermal conduction, rare earth metal,
crystal lattice, thermal emf, temperature dependence, phonon scatteriryg, electron
scattering

ABSTRACT: This is & continuation of earlier research by the authors (FIT v. 6, 4%,
196l4) on the thermal conductivity of rare-earth metels and their compounds, and is
devoted to a sepa.ru.tio of the electr ¢ and lattice components of the thermal con-
guctivity of La, LaTe,’TaSe, and IssY{ The lanthanum monochalcogenites were syn-
thesized from the constitutent elements by a method cescribed in detail in the
;ﬂ.terature (Rare Earth Research, 223. Ed. by E. V. Kleber, NY, 19651; A. V. Golubkov
et al., Neorg. mat. v. 2, T7, 1966) and were pressed into briquettes at high pressure
fpuowed by annealing. The measurement apparatus was described by the authors ear- T
Yer (FIT v. 2, 738, 1960). The theoretical expressions for the two thermal-
gonductiﬂty components are derived, Prom an ana]ynia of the experimentally measured

éord J»la
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1 ACC NR: AF6018537 Prans
thermal conductivity, resistivity, and thermal emf and their temperature dependence
it is deduced that an appreciable fraction of the total thermal conductivity is due
to the crystal lattice. The temperature dependence of the lattice component can be
attributed to the presence of two scattering mechanisms, phonons by phonons and
Phonons by conduction electrons. The low carrier mobility observed in the experi-
ments is due essentially to strong electren-phonon iInteraction. The presently avail-
able data on IaTe, LaSe, and IaS are summarized in o table. The authors thank A. I. |
Zaslavekiy and T. B. Zhukova for the x-ray analysis, V. M. Muzhdeba and Ye. V.

Goncharove, for supplying data on the residual resistance and on the concentration,

and Doctor Suchat for information on the degree of lonicity of the materiels measured
.in"this stu&y—'_Or:lg. art. has: 7 figures, 7 formulns, and 5 tables.

8UB CODE: ao/ SUBM DATE: O3Nov65/  ORIG REF: 010/  OTH REF: 022
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"A chamleal mothad for determination of ritamin Bi.
Deviainin~ Compl. tend. ocad. 1d. U. R. S8
67-71(1930) —In & small tomt tube are mived

1. of Kinnersiey snd Peiors rongent (;00 ml. N NsOH,
4516 . NatICO» and100 o). HO) (C. . 18, 88444, 2 e,
of diatotized sutfanilic acld (0.5%), 3 drops 40% CHO
uzd 1 cc, of the ext. ta l2 tested, The coatemin are:
quickly shaken and allowd to stand 10 min. in a water
iath st 00-85°. The resling is then token in a colorine-

jer. Details are given for prepg. the siln. to be tested.
E. D. Walter
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The determination ol ascorbic acid (vitamin C} in blooo
and urine. V. A. Devvatninand V. M. loskova. Compt
vend . acad. sev: PR SISTI8, KD K147 tin Englidn.
Fhe tiethixd is Lased o the ahservation that the ovidainn
of waehse avid (11 by HgtOAC) e inlninted by Ca il
Yo 4 ov. bloud o utine wre added Koe, 0 37 Car0A o, and
cwath stirring) 4 oc. 290 Hg(OAe).  Alter stirnmyf e
the mint. is homogeneous, the mixt ., is centriluged o il-
rered.  Iood satuples require contafuging 2 urine unnples
can be clarified by filieation. T that may have boen osi-
tired by HEgtOACH w thien tediced by paseing HyS thimgh
the cleas soln for 8 Amin.; HS i then removed v U0y
and the salit, tittated Wik 00K N dabdwhbimopdienal -
undophonal to a stabile pink cab. A hlanh det mnast
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Hypervitaminosis C does not ocvise 5 the busoan e ganist,
bt hypovitananosis Cinay oocure, especialiy i the waintcr

spring period, H fresh tourts wnd vegetables are i vaten
an sufficient quantity, W Cawebon o

- 1iav gee wiway:

Vit

[F LT RLYRLS

senoad e |

31080 w1 T U

Q04 o a8

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410310009-3"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000410310009-3

r— - - ——————

‘nuuuunnu»uacuunuus.
& W TN WA U B SV W'Y

W ang T T

ST

ur ANl IwG oROEES IS SO
PROCEIALS aND PRCPERTIES aDE1

Purification ot ascorbic acid. V. |\, .

V. M. losikova,  Farmatuya 1939, N¢ g, 23
Khim. Referat, Zhur. 1939, No, 8, 44.— Dissolve crude 7
a«corbic acid with heating in 96 ale. in a current of Coy,
add to the warm filtrate & hot satd. ale, <aln, of I'h acetare,

weap. the filtrate in wcuo, crPstallize on e, filter, u.nh
with water and dry in a vacuum desiceator over 50,
NaOH and paraflin, - A 707 yicld isobtamed,  Recrysta,
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Rt W. K. Henn
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.

Precursors In the synthesis of ascorlic acld in plants.
V. ’A (a‘gal sin (Vitumin Inst., Moscow). Biokkimiys 15,
\... "8 )'-"-'—"l?am of various rhlm. zspecially of 10-12
ay old sprouting oats, were infiltrated with solns. of car-
twohydratcs, aclds, alcobels, mineral subutances, and amino
., acidy. The increase In ascorbie ackd was then detd. Hio.
synthesis of ascorbic ncid vocurred best with curbohydrates
alcohals, and acids of at Jeast 6 carbon atoms, with the
+ 5th and 6th C atoms similar in configunition to those of
ascorbic acid (inositol, sorbitol, 2-keto-t-gulonic acid,
glucose, levulose, sorbose, and sacchurose).  The followr-
ing did not yicld ascorbic acid: arabinore, galactose, lic-
toe, maltose, mannose, raffinose, glycerin, tartaric acid,
- succinie acld, lysine, and valine. H. Pricstkey
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