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GUBANOY, A.G., dotsent

Development of segmental pulmonary resection in tuberculosis [with
sunmary in French] Probl.tub. 34 no.6:31-37 B-D '56. (MIBA 10:2)

1. Iz Ukrainskogo nsuchno-issledovatel'skogo instituta tuberkulesza

imeni F.G.Yanovskogo (dir. A.S.Mamolat)
(FNBUMONECTOMY, in various diseases,

tuberc., segmental technic (Rus))
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GUBANOV, A.,dotsent (Kiyev)

<
S ) a—c
g:iurg:ical anatomy o the vessels at the root of the lung® by
V.M. Sergeev. Reviewed by A. Gubanov. Khirurgiia, 33 no.1l:131-133
Ja ‘57 (MLRA 10:4)
(LUNGS-~BLOGD SUPPLY)
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Intersegmental connective tissue borders of the lungs. Ihirurgiina
33 no.8:48-53 Ag '57. (MIRA 1134)

1. Is Ukrainskogo nauchno-issledovatel'skogo instituta tuberkulesa
in. akad. ’-ol Yﬂuo'.kogﬁ (dll‘. ‘oso lﬂmolac).

(m. anat, and histol. .
intersegmental connective tissue borders, surg. sant.
aspects

(CONNRCTIVE TISSUR, anat. & hictol.
intersegmental of lungs, surg. aspects)
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DRABKINA, R.C., orofesscr; GUBANOV, £.G., dotazen®
J"ﬁ’mwwwx
Characteriectics of vatholesical changes of pulmonary hraches cof the
vagus nerve in tubarculnsis [with sumpary in Frencgg. Prodl, tub,
35 no.,3:R2-86 '57. (MIR4 10:10)

1. Iz Ukrainskogo nauchno-issladovatnl®skoso instituts tuverkuleza
iment F.G.Yanovskogo (dir. A.S.Mamolat)
( TUBRRCULOSIS, PULMOHNARY, patholoay,
vagus nerve (Rus))
{NERVES, VAGUS, pathelogy,
in tuberc., pulm. (Rus)}})
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bo-called new mathod of bronchlal closure in pulmonary re-
section for tuberculosis.

Nov.khir.arkh. no.l:81-45 Ja-P
'59. (MIBRA 12:6)

1. Ukrainskiy nauchno-issledovatel'skiy institut tuberkuleza,
(BRONCHI--SURGRRY) ( SUTURRS)
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GUBANOV, A.G.» dotaent

Simplified methods for resection of lung tissue, Pat,, klin.i
terap,tub, no0.8:333-338 158, (MIRA 13:7)

1, Is Ukrainskogo nauchno-issledovatel'skogo instituta Suberku-

leza im, aknd. P.G. Yanovskogo.
(L0NGS--SURGERY)
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GUBANOV, 4.G., dotsent (Kiyev, ul, Chkalova,d.74/7); GOUOVENKD, G.G, g
BuniZOVSKIY, K.K., gtarshiy nauchnyy sotrudnik

First experience in using porolon for plembage of the chest cavity
in an experiment and in the clinic, Nov. khir. arkh. no.3:65-72 My-
Je 160, (MIRA 15:2)

1. Pervoye khirurgicheskoye otdeleniye (zav. - dotseni G.G.Gorovenko)
i 2-ye khirurgicheskoye otdcleniye (zav. - prof. N.I.Amosov) Ukrainskogo
nauchno~issledovatel iskogo instituta tuberkuleza imeni akademika
F.G,.Yanovskogo,
(PLASTICS IN MEDICIMi) (PLOMBAGE {SULGERY))
(CHEST.._SURGi:Y,
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GUBANOV, A, G,; LITVINOV, V. V.; SMIRNOV, A. A,; KEMELEVSKAYA, G. A,
Experimental data on the use of porolon for alloplasty, Grud, khir. t
no,4:66~71 161, (MIRA 14:12) .

1. Iz Kiyevikogo nauchno-issledovatel®skogo instituta tuberkuleza imeni
akademika F. G. Yanovskogo i Nauchno-issledovatel'skogo instituta
meditsins%oy klimatologii i klimatoterapii imeni I. M. Sechenova
(Yalta)., Adres avtorov: Krym, Yalta, ul, Dzerzhinskogo, d. 48, Institut
imeni I, M. Sechnova, korp. 12

( PLASTICS-~THERAPEUTIC USE) bk
(LUNGS--.SURGERY )

P sl

SHHERERD
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ﬂmﬂ, , A.G,, dotsent; FEDOIOV, A.F.

with onary
Intrapleural plombage with porolon in accociation
naecﬁon. Probl.tube 39 noe3344=49 '6l. WM 1435)

tituta tuberku-

1., Iz Ukrainskogo nauchno-issledovatel'skogo ins

Jesa imeni F.G. Yanovskogo (dire = kandemedensuk A.S. Mamolat).
(LUNGS——SURGERY) (LUNGS~-COLLAPSE)
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GUBANOV, Aleksey Gavrilovich; UNOVISI, M.N., red.; FOTOTSKAYA, L.A.,
<~ tekhn. red,

{Partial pulmonary resections in tuberculosis; anatomical and
experimental materials] Chastichmye rezektsii legkikh pri tu-
berkuleze; anatomicheskie i eksperimental'nye materialy. Kiev,
Gosmedizdat USSR, 1961. 303 p. (MIRA 15:7)
(TUBERCULOSIS) ( LUNGS-—SURGERY )

LE
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GUBANOV, A.G.; SEVEROV, V.S.; OSINISEVA, V.P.; FEDOTOV, A.F.

Use of porolon plombage in partial resections of the lungs in
¢ tuberculosis. Vest.khir. no.5:46-51 ‘61, MIRA 15:1)

1. Iz Instituta tuberkuleza (dir. - prof. N.A. Shmelev) AMN SSSR
1 Uxrainskogo nauchno-issledovatel'skopgo instituta tuberkuleza
(dir. - kand.medenauk A.S. Mamolat).

(LUNGS—SURGERY) (TUBERCULOSIS) (PLASTICS I MEDICINE)
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GOROVENKO, Grigoriy Gavrilovich, doktor med. nauk; GUBANOV, A.G., red.;
CHUCHUPAK V.D., tekhn. red. <

[Pulmonary resections following ineffective collapse therapy]Re-

zektsii legkikh posle neeffektivnoi kollapsoterapii, Kiev, Gos-

medizdat USSR, 1962. 277 p. (MIRA 16:1)
('rUBEacuwSIs) (PNEUMOTHORAX) (LUNGS—-SURGERY)
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GUBAIOV, A.G., dotsent; NOVITSKIY, A.B.

Technic of extra~-musculo-periosteal plombege of the thoracie
cavity. Khirurgiia no.l1:83-88 '62, (MIRA 15:11)

1. Iz Ukrainskogo nauchno--issledovatel'skogo inastituta tuberku-
leza imeni akad. P.G. Yanovskogo (dir. = dotsent A.S. Mamolat)
1 Simeizskogo khirurgicheskogo sanatoriya "Primor‘ye" (clav'ny'y
vrach I.T. Sokolova [deceased]).

( LUNGS—~GCOLLAPSE)
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BAYANDIN, P.A. (Murmansk); SHVETSQV, I.M,; TDMOFEYEVA, ..V.; KOVAL!, V.P.;
KOZLOVA, E.Z.; TRET'YAKOV, N.I. (Kaliningrad); 1AMELOY, E.SH,
(Poselok Martuni, AzerSSR); BOROVYY, Ye.M,; DULAYEV, S.G. (Grodno);
GERASIMOV, B.A. (Lugensk); HEL'NIK, L.A. (Chernovtsy) ; MIGAL',L.A.;
GUBANOV, A.G.; GOROVENKO, G,G. (Kiyev); SHAROV, B.K. (Chelyabinsk);
"SHUVALOVE,"Z.A. (Sverdlovsk) NEYMARK, I.I.; ARYAYEV, L.N. (Odessaz);
KABANOV, A.N.; KONOVALOV, Yu.S.; ZAK, V.I. (Orenturg) ;MIKHAYLOV, M.M.;
SEZ'KO, A.D. (Voronezh); SHALAYEV, M,I.; DONIN, V.I. (saratov).

Abstracts. Grudn, khir. 5 no.3:110=126 My-Je'63 (MIRA 17:1)

1. Iz kafedry normal 'noy anatomii Ryazanskogo meditsinskogo ine
stituta imeni akedemika I.P.Pavlova (for Shevtsov). 2, Iz Sochine
skogo nauchno-issledovatel'skogo instituta kurortologii i fizie-
terapii Ministerstva zdravookhraneniya RSFSR ( for Timofeyeva),

3. Iz khirurgicheskogo otdeleniya Ternopol'skoy ¥klinicheskoy
gorodskoy bol'nitsy ( for Kovall), 4e Iz kafedry tovograficheskoy
anatomii i operativnoy khirurgii ( zmv. = prof. A.P, Sokolov).
Permskogo meditsinskogo instituta (for Kozlova). 5. Iz khirur—
gicheskogo otdeleniya ( zav., - Ye. M, Parovyy) Rovenskoy oblast—
noy bol'nitsy (glavnyy vrach - UkrSSR V.if. Vel'skiy) (for Borovyy).

(Continued on next card)
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BAYANDIN, P.A.—— (continued) Card 2,

6.1z fakul'tetskoy khiryrgicheskoy kliniki ( dir. - profe I.Me
Popov'yan) 1 gospital noy terapevticheskoy kliniki ( dir. -
profe L.S.Shvarts) lechebnogo fakul'teta Saratovskogo meditsin-
skogo instituta ( for Migal'). 7. Iz kafedry fakul'tetskoy khie
rul':'gii ( zav. - profe I.I.Neymark) Altayskogo meditsinskoge ine
stituta ( for Neymark). 8, Iz Novosibimskogo gorodskogo protive=
tuberkuleznogo dispansera ( for Kabanov)e 9. Iz kafedry fakul'e

tets.;koy khirurgii (zav. - prof, I.A.Ivanov) Permskogo meditsinsko-
go instituta ( for Shalayev),
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GUBANOV,, A.G., dotsent [Kiyev, ul. Chkalova, d.74, kv.7); FURMANOV, Yu.A.;
o MARULIN, B.A.

i i i Vest
Soft elastic porous polymers as plastic material in surgery. .
khir. 89 n0.10:65-72 0 '62. (MIRA 17:10)

1. Iz Ukrainskogo nauchno-issledovatel'skogo instituta tuberkuleza
i grudnoy khirurgii ‘dgsni akademika F.G. Yanovskogo {dir. - dotsent
A.Se. Maanlat).

APPROVED FOR RELEASE: 09/17/2001
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CUBAIIOV, A.G., dotsent (Elyev, Uls Furhika, de.i, Rvet)

Frevention of infexticn of the p cavity in allspilasty of the
b 3y T e l63

esophagus. Vest. khir. 9l no.i.: N .

P ) (MIRA 17:12)

2 - 1 3 1
1. Iz otdela pslimeror (rukevoditel! - dotsent A.G.Gubanov) Ukrainskogo

iw

instituta tuberkuleza i grudnoy khirurgii {(divektor .- dotsent A.S.
Mamolat),
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GUBAKOV, A.Q:) doktor mede, naukj; GOLOVINA, G.T., red.

[Alloplasty; methodology for the implantation of material)
Alloplastika;

metodika vzhivleniia materiala, Kievm Zdo-
rov'ia, 1965. 212 p. (MIRA 18:7)
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KUVAYEV, VDBI; VLASOV, I'{oloi GUBANOV’ Ivo

Larkspur Delphinium oonfusum M. Poo. a new me
o Do s e disinal plant.
Bote zhur. 49 nc.78997-1002 11 164 (MIRA plgx;;)

l. Vsesoyumyy nauctmo~iagledovat 1takd 3
3 Yy nau eltaxly Institut leksrsivens
nykh 1 aromatisheakikh rastenly, Moskovskayu ohlagt?, e

CIA-RDP86-00513R000617210012-1"
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Influence of e charge on the the electron besm dusil
A, Gubwnny. J [ XY 18

secondary electres @ .

Theorat, Phys. {U- $. 5. R} IO. ~4OT=TTIPM) = When an
chection beam falls on the sutface of & semcomiuctor, it
forms & susface chatge, the tensity of which varws -
versely with the cond. of the m-mhl This surfecc charge
acts on the clectron Leam causing its brosdening of oar-
Towing. The author cales. this effect (1) fora wmln\lom
semiconductor, and ic chectrode o

with a thiv -rmknmhulmx layer. Rokwilsna vllu\'

LI0% YA EV- AV w s,

uA"l'w;\ ;Oll

Ae L8 stTALLURGK AL uITtNaTyet CLAMMIICATION

lan yvalire

APPROVED F :
OR RELEASE: 09/17/2001 CIA-RDP86-00513R000617210012-1"



"APPROVED FOR RELEASE: 09/17/2001

- i . ol e ety

:;CIA-RPPSQ-OOS13R000617210012-1

P TT
TR

- i.(lh:!liflil
W |
_R .21

Ta1 awp_1mh O
e e

Multiple Compton effect of y-quants. A Gubanoy
{Phys. Tech, Inst, Acul, S USSR 2 Mxptt,
Theoret. Phys. (U.SS.KR.) 13, ste- A han) - Muluple
Compton effects cant in principle e obseryed in the Wilen
doud chamtat. Calen, shows that in practice suh
phuton 1rachs cannot be otwerved for 2 gedsans. O The
effeutive crims wvti fot omization by the Compton ot
% eatremely small N The Compton eflevt 1 sugwt
seded by the photon leet at Towet photon savigies wind Iy
pais funmation 1 higher ciierRivs, Dath processes Ctiaing
the photon to disappear. The wvnd: (0} of siccessive
jonizathms vatsol by nimltiple Compron effects is cahd,
for photon encrgics from DA e vt Hhmen Vot
H, with injtial photon cuergy of B meey. (the et
favorable casc), n = 15, and at 1atm. o layer at Jrast
10 cm. thick would be required. ‘The probability ot
multiple Compton vffects ddeveeases with increasing at.
wo.  The possibility of applivation astrophysics 1
mentioned. h¥ Mitlet
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s Theory of the hydrogen bond. A. 1. Gubmnav. .

] Expil. ;’hawrl. Phys. (USSR 16, ATTTITURY.S - Some e
! thentetionl calens., bawed on date of Karle and Hrockwey ‘oo
1 (el. C..1. 38, 20329) and wihern, ke given for the 1 bonds ’ i .0

formed in u& dimwetication of carboylic acids.  The No
i iembered ring thus fosmed b planar hut is puckered.
The H atom between 2 O ntoms by nst tumicked to both by
rewanee, bus iy attechat 10 one with a normal valenee
Iewtred wind affects the vl sty by elevtantatic attine-
Hoit,  The 10wt is this chonet G ure U atin than to
the othes.  The high offectiveness of H i Daidging 2 wions
is attributed to the abaence of any chvtron structure in 11
this enables the stome in the H bridge to approach cach
other ot chmely. Arild J. Miller
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CUTATOY, A

g\nu«- | o . Ped.1ghT
Waves, Surface b -
Wave an.owomv,n»g ,

"Rlastic Capillary Gravitational SBurface tBSuf
A. Gubanov, Leningrad Physicotech Imst, Acri 3el
USSR, 8 pp

"Zhur Eksper 1 Tecret Fiz" Vol XVII, No 2

& Deduces equation for velocity of propagation of .
" waves on gurface of elastic-viscous body. In the
liniting case of amall frequencies this equation
glives velocity of capillary gravitational waves .on
liquid surface. For high frequencies, as another
limiting case, it gives velocity of Rayleigh waves

A1 STI9h
USSR/Phys (Contd) Feb _pr

at surface of solid body. Uses method of successive
approximations to atudy cases caming close to adove
two limits.
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.

* UBGRMathematios, Applied “Feb 1947
‘ Wave propagation

’bipping of a Cylinder into an Elastic-viscous
Nedium, " A. Gubanov, 10 pp

*Zhur Tekh Fiz" Vol XVII, No 2

Solution of Frenkel's equation of propagation of a
d4sturbance by the method of operators (Iaplacian
transformations).
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of selid hodies in am elastic

08 A. |.'M.|°vmlu ".'.' (z.. whh. Fia),

viasens "Humian), J. wch.
M7, vl 17, 0. B, 99 m'“'l n morditm posewing both

™~ il a et ol motion for the mwelivn
""‘-i“ ..L by ?h ..:‘hh" m:: tw J. 1. Frenkel P Ranetle
l.:r:y::"lhlhh." Moscow, 1948]. They are
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"1, The mechanics of elastic-viscous-
—1—Qeneralized aquatio S
" SSSR. Zurital - Tehn, _ Fiz, 19, 34-42 “{1949). "
S Rassian)l T LT T A

The hehavior of homogencous isatrapic doformablé bodies .
s discussed in terms of lumped-parameter tiuchinical
raedets. The models are- composed of ‘series -anil paraflel
‘combinations of springs, dashpots, and ''dry friction'" elex:
ménts which are introducéd to account for.the yield point in
plastic behaviot.” Linear:relations’ between the striss and:
y assimed for all of thesc elementary defo

" strain deviatorsareassumed f _ _
mation mechanisms, Tt i3 shown that under this assuinptio
the most general model feads to a linear relation of the type:

(1) 3.5 =So-+AE, where -8y =it 7id/dtFwid?/diit o, B

_ S'and E arc the stress and strain deviators, respectively, duges

and S5 is the valueof Sat.the vield point, For. purposes of St
the present discuasion only terms through the second order - 7
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USSR /Physics
Sound, High-Frequency
Sound, Focusing

. "A. I
“oalculations for Focusing Ultrasound, .
Gubanov, leningred Pnysicotech Inst, Acad Sol
USSR, 4 pp

#Zhur Tekn Fiz" Vol XIX, No 1

esideratum in ultrasonics is EEB intens~
Mﬂwuu ng@ intensity is limited by ine surface .o»
sound gemerator; Gubanov considers ou.onanlnvou.uﬂ
experiment with & spherical sound generator <w,»..o
will permit focusing to obtain greater intensity
at a distance from the generator. Gubanov mives
thecretioal computation of swoch foousing, and identi-
fies factors influencing valuwe of intensification
furing focusing.
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and the gunies curve downwands, wh
‘ the sones cutve upwanlu, also in l)::-w‘s' . cotans

" Thesry of the sentact of twe somissnductors with differ- enthal diffesence 1. With the ® contact
ot typos of . A 1. Gubaso (Leningrad Phys. L i A, ] pos. voltage applied ta
T i e ol T30 19301 slte direction. " Taporer e ol e urTe it the oppo-
The contact of a pair of an electronic (1) and & hole semi- carriers of current ﬁxb the passage dmmm '?m

conductor (I1), e.g. Cu/O-TiR, has rectifying m&b ! the apjworn. ?it' in_the ahatnce of current), the X

and the tance X, of the pair at a Jow applied potential u of } Ii .
~is considerably grester than the sum IR of the resistances tion (¥ >nu). ,.n:‘b:l:,’:' :i:“ym"“:"""hll tﬁll"u'-
. of the individual semiconductors even in the transmitting 0).  Calcns. based on these sch e ng 'w"!dhn <
i dizection. With V tending to sero, R, in eilher direction volving a gap (adsorbed Layer) bet I..“l and l; in-

tends to the mame Hmit; with V increasing in the trans- { approxn. gives the relation m'l "”v nd the & Zeroth

witting direction, N, falls rapidiy to TR, whereas in the . mnd my of efectrons asd boles in T and I, resp, r“m [
blorking direction it mostly alo decreases but much more i then gives the relation betwren the current ¢ and and &,
showly, st all. Theee zl:mumu may be gemeral in solid and hence, with the ald of the In approan 'hn“m‘:.
rectifters where rectification possibly takes place actually st between ¢ and ¥, i.e. the current-roliuge curve. Of the

'ch‘ dary of 2 sermiconductars of different types, rather
« than on & metal/semiconducter boundery. The usual rone

Roles acroes the boundary of 2 sem

ble mechanisms for the passege of the trough
e contact, passage of electrons Into |hm 00

nt. agreement with the data for CugO-Tiy. Use was

Only a very small fraction ¢ sde/dr (where ¢ @ electronic made of recomblination at
. &¢ = distunce betweens the bottoms of the cond. cuplure of clectrons fmn: l(u: lm:c’l'. :"‘l.l muow
the 2 semiconductors) of electrons can pass from quent recombination with haics of I, and capture 0““0'"

1 to I, and ouly an insigniicant fruction of holes can pass from 1 on locul
ho:! I1to 1. Recombination of electrons and holes at the with cle:t:om o'k{d;:g:l::;, sutwequent mbﬁuﬂw
tionl.

boundary is also very slightly probuble. With the neg. the contact | . Uady
voltage appiled to I, electrons and holes rather accumulate Although m: d&?u'?;',f.f'.".,':;,“;‘,';”m these t;gﬂil:hs-
at the boundary, producing space charges p which cause primary factor, it does play a definite role. At l" ’Ilo(
curving of the gones under an applied voltage: in§, » <0, dmct.mombiuuon is predominant, and § A f) i:agi

AT
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e STANCY AL

. Theery d‘-ah.h:' -Th hml“‘ n 8 A’
. Gubanov.( Leningred w. Teeh, Inst. ). Zhwr, KbspNI.
Teored, Fra. 20, 79-87( lMlg.—«Thr geveral systemn of cquae with s metul, the difference of the thermal fows actnes the
tions b et up for u semconductor in which both types of bourstury ahoubd be egual 1o the mrmal cnpanent of the
cattiers of current, clectrons uind holes, ure present shnul- resubtant of the Suw of checinmnin or holes.  Against an 1.
tancoudy.  The treatment differs from. that of [avyidov sintor or wir, lhl; unfmsl cumponent is tefo. At the
(Zbwr. tebb. Fis. T, TNNIQAT); Dobludy Absd. Nawb boandary of 1 w luctors, the tangentiul nte
U.NSR 20, 70 10a8); C.4. 32, M) in that it tukes into e, febd und the noriml components of the elec,
ucconnt the spece charge uid the zone curving produced lchoction shessh! be coual, ated the pasaiges of eleytrons
by it at the bowndary; alw, the life of an eleciron or hole and bules from one semicomdnetnn into Ihe other (cf. pre-
13 1904 takien t0 be comst., but (o dejend on the conen.,  The coding abetr.) shoakt be tahem into account. .
caentinl difference from the case of a semiconductor with methots of wiutim of the cquutions are given. Al the
o casrier bring sirongly previosninant over

une sngle kinmd of carvier cousists in the divergence of the

Bux of rach kingd of curriess saparately not hring mro, and heory goes aver into the known thenry of

therelare (be diffusion squations being nut of the 1st but of sembcunductors with curtiers of one type only. For the

the 2wd order.  Equations of the chem. equil. between the latter, the diffusionat potential deop 1 is tqual to the con-
tact potential differemce betwern the elevtrmtes atd dors ot

chectrous at different eoeegy levels ase replaced by equutions (i
of the kinetics of electron trunsitions from ouve level to un. enter the external voltuge appliedd.  Not ws ins the case of o
semticonductor with 2 types of carsiers, Here, 1y may

other, The boumdary conditions depenid on whether the :
wathonductior uider conshderation is bounded by o metal, play the main role, with the olimic potentisl drop hecnening
an inwlator, o7 wir, or anotber semicomductor.  Tn contact unimportam, N. Thos

RIS
HEHEE

et
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& s e of comburivhy. A |, GUBANGY. i ee
. USSR, 11, 304-19 (wmrl .00
-00
J Spenbe's theory of the contadt
!’ﬂnld 2 s consdert r .00
contact pd.'s [Whe. le-dm-n‘:o;; _ ; '::
! ivi ' be (nverted againet thet o current HS
CIRSETE I o p s TTTE
resuits M’M Miwudthzmmw : .
i“_~.~' which the fact stands out of the theory becoms identicsl with Schowky- Ea.
4. wilf not always entail & perticularly Spenke's formules for the " el E‘..
rectifying offect. On the other hand, the coMact, which proves the sbove m-.”v. .'.,‘
ore ik & ihack on the theory of the  Hmiting case of the theory. KA o
metal-comiconducior contact which now ADPESS 86 2 %o
he imiting ‘me of the mors geaersl theoty of the <o
coniact ben en semiconductors of the same coa-
type. In olt casss the rectifying offect tee
semisaducton of equal type is wesket thes oo
Wt botwuen mots! and semiconductor, ed suil e oo
: ot largs curvent duraitios where under -
erisin conditiors the dirsction of the rectification | “oe
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hmmumlv hole
} holes at the
t Kn lln contact of 2
conduetivities) unnd
pl-ﬂ into semiconinctod
{os of holes into |b elrdm-k kontluﬂot) are consiede

crel,  The cakes. ::tnﬂve approuns. tn
the seroth mln.. munhh‘i dlurmmkd lln cuc-
rent in taken to be 8670, and the dlectionic sem
nuh-tokﬁuln-ulu ndmhnlr-mkomlunu
!n-dn:lnn. In the ist uppromn the current
mlmh«d nd presence of o curviers of t the opposite dign
und the m«dm‘m Lermn AT luien into moum Thon
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GUBANOY, A. I.

USSR /Physics - Semiconductors Feb 52

"Theory of Contact of Metal With Semiconductors in
the Case of Great Contact Difference of Potentiak)
A.I. Gubanov, Leningrad Phys Tech Inst, Acad Sel
USSR

vghur Eksper i Teoret Fiz" Vol XXII, No 2,
pp 204-213

Calculates the theoretical v-amp characteristic of
contact of metal with gemiconductor with a poten-
tial differeunce ou contact great enough to modify
close to the contact the cond type of the semicon-

~ductor (electron t . Computation is per-
- formed for flat, ¥nife, and point contacta. . Re=
v . . . :
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usSSiR /Physics - Semi -Conductors ; Recti- Mar 52
. fiers, Solid
1id Rectifiers,” A. 1. Gubanov,

ehe Trneory of So
—Tech Inst

Leningrad Physico
spyar Tekn Fiz" Vol 22, Ko 3, PP 381-39%
the rectifying
tpne result of

e metal-seml

\mﬂ.,cgmmm that
yifiers is not

r of the gemi -conductor at the metal
nductivity.

1g equation to
er model;

for this rectifi

cotain v
the ownamndmﬂ»mdwa agrees well with & pumerical
-oxide rectifier. Submitted

example for & COPPET
20 Sep 51-
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"Dynamic Theory of Solid Rectifiers. I. Limits of.

" Gubanov

"Zhur Tekh Fiz" Vol 22 R

PA 236T

bility of statistical t

He establishes that freg
the establishment of eqgu

‘mobile and immobile ¢

noticeable at 50 cpe

of mobiiz .harges 1in blocking layer is inde-
pendent of rreguency up to 106 cps.

E o APPlicability of the Statistical Theory," A. I.

; By way of an analysis of the nonstationary diffusion .
, equations the author determines the limits of applica-

Ro 11, pp 1803-1813

heory of solid rectifiers.

uency influences first of all
ilibrium between number of

o | 2369
+ Notes that redistribution

236159
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USSR/Electronics - Rectifiers ' Ilov’j
"Dynamic Theory of Solid Rectifiers. II. Fre-
quency Characteristics, A. I. Gubanov '

"ghur Tekh Fiz" Vol 22, lic 11, pp 1814-1826

Studies the influence of frequency of alterna.tmg
voltage with amplitude of several volts, im-
posed on a solid rectifier, on the distribution;
of the immobile charges in the blocking layer.
Calculates the distribution of potential, and -
also the conduction and displacement currents &s
functions of the frejuency. Gives numerical
examples for case of Cuy0.
236260
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USSR/Physics - Semiconductor strong-field effect

Card 1/1- . Pub 153-17/22

Author : Gubanov, A. L.

BTy e ey
PO PS LS ke EA A

e U
Title . Theory of the strong-field effect in semiconductors
periodical : Zhur. tekh. fiz. 2k, 308-319, Feb 1954

Abstract . Reviews the general theory. Discusses jonization by thermal electrons
and by collisions. Derives corresponding formulas taking under son-
sideration the image forces of transistor theory. Indebted to A. I.
Anselm. 28 references, including 9 foreign.

Submitted . July 20, 1953
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cUBANOV, 4. T.
USSR/Physics - Fluid Dyncmics FD-612
Card 1/1 : Ppub. 146-2/18
Author . Gubanov, A. I.
it e M‘Ai"-.‘\nn:‘:i:-:‘fﬁ* =30
Title . “Zonal theory of a one-dimensional model of a fluid

periodical : Zhur. eksp. i teor. fiz. 26, 139-149, February 1954

Abstract . Examines the behavior of an electron in the field of a one-dimensional
chain of atoms by means of the methods of quantum mechanics. Using
the solution of the gchroedinger equation in & deformed coordinste

scale the suthor shows that when the distant order in the disposition
of the atoms disappears, i.e. when the chain "melts,” the energy
spectrum of the electron preserves its zonal structure, and only the
regions of the zones are slightly displaced. This is in accord with
experimental results on conductivity. The author thanks A. T. Ansel'm
and 0. B. Firsov for having assisted him in the preparation of the

article.

Institution Leningrad Physicotechnical Institute, Acad Sci USSR

Submitted July 18, 1953
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rednaktor; VOLCHOK, E.M.,

GUBANOV, Aleksandr Ivanovich; NOVOZHILOV, Yu.V.,
ey 1 § chesk iy redaktor

seniconductors] Teoriia
Moskva, Gos. 1zd-vo

(4 theory of the rectifying activity of
(MLRA 9:10)

vypriulutnlhchogo deivtviia polvprovodnihov.
tekhniko-teoret. lit-ry, 1956. 348 pe
(Semiconductors)
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Gy panoy, A

SUBJECT ussk / PHYSICS CARD 1 / 2 pa - 1264
AUTHOR GUBANOW, 2.I.
TITLE The Length of the Free Path of an glectron 1n Liquid and in

5norphous Concuctors.
PERIODICAL Furn. techn. fis, 26, fasc.B, 1651-1656 (1956)
Publ. g / 1956 Teviewed 9 1956

Apart from the reasons enumerated in some of the author’s previous worka for
gthe diffusion of electrons in liquids, the following may still de mentioned:
1.) On the occesion of the displacement of atoms also the maximum and the
pinimum of the wntential may change. 2,) In all cases even greater deformationse
of structure than those already found exist. All this tends %o show that the
potential of the field js not 8 strictly periodic function of the deformed
coordinates as was previously believed. The character of these deviations
remains the same as in the case of admixtures and other defects in crystal.
The existence of defects causes an additionsal diffusion of the electromns. In
the course of the present work diffusion was computed with the help of the
metnod applied when computing alloy resistances. Next, the total reciprooal
of the free path of the electron 1 amorphous bodies was computed and its de-

Like in the casé of the theoTry of alloy resistances the potential was divided
into & periodic part and into 8 part deviating from it. )
Formulae taken from the author's previous works weTe used in ordeT finally to

obtain the free path:

APPROVED FOR REL
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The lower cross bar above the V; denotes the average value after the n-th

elementary cell, the upper one that after all elemantary calls. In order to be
able to teke account of all different kinds of diffusion of the electron in a
1iquid, the reciprocal free paths pust be added. According to the formulae de-
veloped in previous works the corresponding free paths for metals, atomic semi-
conductors, and ion semiconductors were computed. For these oases also the de-
pendence of the length of the free path on the energy of the electron and on
temperature was computed. In the case of temperature dependence jt is necessary
to distinguish between two cases. In the case of real liquids the exponent de-
pends on the temperature and decreases without interruption during the process
of heating the liquid from melting- to critical temperature. At present it is
not possible to interpret this dependence theoretically, but it may be obtained,
in the most favorable of cases, as the result of radiographical oT electro-
graphical jnvestigations.

Glasslike oT amorphous semiconductors present a8 more simple problem. Here the
exponent is ngrozen" and no longer dependent on temperature. Temperature de-
pendence is clearly expressed by the formulae.
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SUBJECT USSR / PHYSICS CARD 1/ 2

_ 'AUTHOR GUBANOW, A.I., MAKOWSKIJ, L.L.
TITLE On the Article by K.B.TOLPYGO and 1.G.SASLAWSKAJA on "Bipolar

giffuaion in Semiconductors in the Case of Strong Currents'.
PERIODICAL  Zurn.techn.fis, 26, fasc. J, 2126-2127 (1956)

Tssued: 10 / 1956 reviewed: 10 / 1956
On the occasion of the golution of the system of differential equations in the
work by K.B.TOLPYGO and I.G.SASLAWSKAJA(Zurn.,techn.fis, 25, 955 (1955) the
method of successive approximation was inoorrectlg used. The authors investi-

gated the system of equationa (11a), (11b), (11w') end (11g'). They attempt to
find the solution of %1 6) by exploiting the smallness of the parameter A which

takes the recombination of the electrons and holes into account. The function
(0), however, must necessarily appear in the following form according to
the equation (11g'):
-1
}(O)-j—rﬂlq §°(0)+A §1 (0) + oo (a)

tion (11a). By inserting the unknown functions
gording to A-powers, we cbtain:

PA - 1384

Let us now investigate the equa
which are expressed in series ac

1 [dﬂo(ﬁ) an, (%)
2 - * A g e -9+Noyo+A(Noy1+yoN1)+,.o

It should be noted that on {he occasion of approximation towards zero, the

) ‘ ‘ : 09/17/2001 CIA-RDP86-00513R000617210012-1
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equation obtained in the special case coincides with the initial equation.
By dividing the equation (11a) by the equation (11g'), as was done by the
authors (the parameter b is neglected in this equation),we obtain the
equation (15a).
In order to prove that such an operation contributes absolutely nothing towards
solving the task we represent both parts of the equation (11g'3’ in form of
a series with respect to the powers A:

1 dg d% dg ) 1
. | o
A do do + A do + e00 = A [Nozo + A (.:1 ) + nuc] ) (b)
d
where §-1 = A ete
de N 2z °

It is clear that, byomglti lying both parts of the equation (11a) by one and the
same geries, the equation ?113) is again obtained by approximation towards zero.
The error committed by the authors consists in having failed to consider the
fact that the quantity on the left side of the equation (15a) is proportional
to the parameter A as follows from the equation (11g'), and from physical de-
liberations. Actually, © is the relative densitypf the electron current which,
in the flat case and with lacking recombination (with A=0) is constant.- There-
fore © is proportinal to A in first approximation. In view of the fact that the
results obtained by K.B.TOLPYGO and 1.G.SASLAWSKAJA are based upon an incorrect
solution of eguations they are of doubtful value.
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Liquids and Amorphous Bodies. B-5

Author 1 . L. Gubanov-

Inst ' -
Title : Electron.Scattering
pance of Long Range

in Liquid in Consequence ©of Distur-
Order .
K, 1956, 30, No 5, 862-872

%nh. eksperim. 1 teor. fizi

Orig Pub:
: i to evolve the zonal theory of 1liquids pro-=
Abstract: With & ViCY BO bhor (RZhKbim, 1950, bole, 38904), the
motion of electrons in a 1iquid was considered using
Cartesian co-ordinates. Wave functions of zero approx-~
{mation were proposed; these functions are analogous to
Blochts functions for a crystal and satisfy squatlions
differing from Schrodinger! by minor terms.

The electron scattering 1in consequence of the
of the long Trangs order of atom arrangement

disturbance _
was computed and the dependence of the free path iength

Card 1/2
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‘tron by phonons which does not satisfy the momentum conservation theorem within
the electron-phonon system, is possible, for, becsuse of the destruction of the
distant order on the occasion of the emission or sbsorption of a phonon by an
electron, the lattice is able to absorb a certain additional momentum. This
additional scattering of electrons is here called "phonon liquid scattering".

There follows the computation of the free length of path which is due to this
phonon-liquid scattering. Also generalization for the case that, besides the
electric field, there exists a temperature gradient or a concentration gradient,
is not difficult. In most cases it is possible to disregard phonon liquid
scattering in semiconductorsj only at high temperatures does it make a slight
correction to ordinary thermal scattering.

In conclusion the case of optic oscillations (and in what it differs from
acoustic oscillations) is discussed. The usual thermal scattering of electrons
in liquids can, with the exception of slight corrections, be computed by means
of the same formulae that are employed in the case of solids. However, in
liquids there is an additional phonon-liquid scattering, which is able to play
an important part in liquid metals but not in semiconductors.

INSTITUTION: Leningrad Physical Technical Institute of the Academy of Soience
in the USSR
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svobodnogo probegs V zhidkikh i amorfnyk provodnikakh, Ruseian).
Izvestiia Akad. Nauk SSSR, Ser. Fiz., 1957, Vol 21, Nr 1, PP 104 -~
104 (U.S.S.R.) )

Received: 4 / 1957 Reviewed: 5 / 1957

In previous works the suthors were able to show the following by
solving the Schrodinger eguation in the deformed system of the
coordinates £ (in which the !‘elf-conlilting—field for the electron
is spproximately periodic): “he energy-spectrun has, as in the case
of orystals, & zone-structure. The electrons are desoribed by Bloch-
functions in the system of the coordinates g j.,s. the electrons are
quasi-free.

The destruction of the distant order in the liquid, however, leads
to a specific "liquid scattering” of electrons. On the ocoasion of
the computation of this scattering, the fol%g_:'ing was showns The
quasi-Bloch-functions of the form Y = u(é))e (where u is & peri-
odic function of the coordimtué satisfy an equation which
differs from the Sohrédinger equstion by small terms of the order
of magnitude . Here & denotes the order of pagnitude of the small
deformatign of elementary cells in the case of the walting of the
crystal. “he author considered the afarementioned functicn as
zero-th approximation and the aforement ioned snall terms as jer-
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Free Path of an Electron in Liquid and Amorphous Conductors.

turbationj by this method he computed the free path 1fl of the

electron on the ocoasion of "1iquid-scattering”". If the aforemention-
ed quasi-Bloch-functions are used, the scattering of electrons in
the ligquid by thermal phonons is computed as in the case of crystalsj
this kind of computation has, however, also certain peculisrities.
For the maintainance-law of momentum is not bound to apply in the
case of the eleotron-ahonon system because of the lack of a distant
order in the liquid. “herefore, also electrons of an additional
phonon-ligquid scattering ccour besides ordinary phonon-scattering.

On the occasion of the computation of the free length of path

lPh-fl in the case of this scattering for metals as well as for

atomic and ion semiconductors it was found that in the case of
metals lPh—fl is comparabls to 1Ph' 1Ph corresponds to the

ordinary scattering by phonons. In the case of semiconductors,

lph_fl»'lph applies. Finally also the free length of path 1, for

scattering by the defects and deviations from periodicity was com-
puted. For the resulting free path (1/1) = (1/15) + (1/1p,) +

+ (1/1Ph_f1) + (1/1(1) applies. In the case of atomic seniconductors

APPROVED FOR RELEASE: 09/17/2001
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e.g. the dependence (1/1) = A + Bu applies. Here u denotes the
energy of the electron, A and B are functions of tempsrature.
(Fo 1llustrations).

ASSOCIATION: Leningrad Physical-Technical Institute of the Academy of Science
of the U.S.5.R.

PRESENTED BY:

SUBMITTED:

AVAILABLE: Library of Congress.
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" SUBJECT USSR / PHYSICS CARD 1/ 2 PA - 1990
AUTHOR GUBANOV,A.I.
TITLE ThHe Blectric Conductivity, the Heat Conductivity, the Thermo-

electromotoric Force, HALL'S Constant, and the NERNST Constant
for Amorphous Bodies with Electronioc Conductivity

PERIODICAL  Zurn.techn.fis. 2], fasc.1, 3-11 (1957)

Issued: 2 / 1957
s work the temperature dependence of various kinetic co-
efficients for amorphous conductors is computed in consideration of the scat-
tering of electrons which is characteristioc of this ocase and 13 connected with
the lack of a remote order. If we investigate the scattering of electrons by
thermal oscillations, we find that in semiconductors a universal free length
of path of the electron exists at any temperature T, »hich holds good in the
case of all kinetic processes. The approximation of the effective mass which
ig amply gufficient for semiconductors is here. considered as being all that is
necessary. On this assunmption it is possible to compute the kinetic coeffi-
cients by means of the formulas of the theory of free electrons. Formulae are
given for the following kinetic coefficients: electric conductivity, heat con-
ductivity, THOMSON'S coefficient, PELTRIER'S effect, differential thermoelec-
tromotoric force, jsothermal electric conductivity in the magnetic field, iso-~
thermal HALL'S constant, jsothermal NERNST'S constant. The author carried out
computations separately for metals at high temperatures of atmi¥ semiconduc-
tors and for ion semiconductors with weak binding between the oscillations
of the lattice and the motion of the electrons. The case with strong binding

In the course of thi
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) (polarones) in amorphous ion semiconductors can be investigated separately.

At first liquid metals are computed at T7? © in consideration of the com-
plete formulae by L.BRILLOUIN, Quantum Statistics (here the author quotes the
Russian translation).

The suthor then computes the kinetic coefficients (more accurately expressed
the explicit temperature dependence of these kinetic coefficients) for
amoxrphous atomic semiconductors,

In conclusion amorphous gemiconductors with ion bindings are atudied. In this

case various expressions hold for the free length of path of the slectron at
high as well as at low temperatures. Bscause of the very complicated nature of
the expressions for this free length of path computation must be carried out
in a rougher manner than in the case of atomic semiconductors. Computations
are carried out separately for high and for low temperatures. At high temper-

atures the temperature dependence of the kinetic coefficients has a gimple
form. In the case of the approximation investigated here this is the same
form as in the case of crystalline ion semiconductors. However, in the case
of genuine liquids the temperature dependence of the kinetic coefficients has
a very complicated character and can be represented only graphically for the
jndividual concrete substances.

INSTITUTION: Physical-Technical Institute, LENINGRAD
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Gubanov, A. L.

57-11-13/33

Properties with Fusion (Ob
pri plavlenii )

PP 2510-2516 (usSsR)

On the Alteration of Semiconductor
jzmenenii svoystv poluprovodnikov

zhurnal Tekhn. Fiz., 195T vol. 27, Nr 11,

he fact that in the earlier work of the author
(ZnETF, 26 139, 1954) in the case of the olassification of the
width of the forbidden zone not even the sign of the alteration

of width with fusion ocould bde given the whole investigation is
carried out agatn here. The relatively small alterations of the
energy level, of effective masses etc. with the fusion of cry-
stals or with their transition to amorphous gtate are calculated
the coordination number being maintained. The alteration of the
zone width as well as of the effective masses of current carriers
with fusion is brought into connection with the change of crystals
with deformation. In the end the renarks on the alteration with
the fusion of the free length of path of the "movability-current-
gorriers" as well as of electric conductivity are given. The au-
thor shows that the free length of path of the current carriers
with fusion must decrease for two reasons. In the case of an ad-
mixture-conduotivity the matter is morc complicated, and the prob-
lem of the admixture-level in liquid or amorphous bodies can, at

With regard to t
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present, not be regarded solved.There are 8 Slavic references.
ASSOCIATION: Leningrad Physical-Technical Institute AN USSR (Leningradskiy
fiziko-teklinicheskiy institut AN SSSR)
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AUTHORS 3 Gubanov, A. I., Lun'kin, Yu. P4 57-11-25/33
Gubanov, 2 2% :
TITLE: Kinetics Equationsof Gas Dissociation with Account of piffusion

(Uravneniya kinetiki dissotsiatsili gaza o ucheton diffuzii)

PERIODICAL: ghur_nal Tekh. Fiz., 1957, Vol. 27, Nr 11, pP- 2631-2659,(USSR)

ABSTRACT: A systen of equations is deduced which describe the behavior of
the gas in non-equilibrium diffusion and dissociation. The cases
for a diatomic g£as and for air as a five-components-mixture are
investigated. The temperature dependence of the kinetic coeffici-
ents in the eguations obtained is evaluated. Homever, as it is ba-
sed on a series of approximations it requires an additional examin-
ation by experiments as well as a precision. It is shown that the
specific velocities of the dissociation reaction in the case€ of air
will essentially differ only by the exponential nultiplicands that
depend on the dissociation. It is shown that the thermo-diffusion
coefficient is a very couprehensive expression and not a function
of the binary thermo-diffusion coefficient, but that it is deter-~
mined by the conduct of the whole multi—componcnts-aystem. If a
turbulent diffusion occurs in a multi-components-mixture it is dif-
ficult to put down the expression for the flow of particles in a ;
general form. In this case it is difficult to approach from the
point of view of the statistical theory of turbulency and it is
more reasonable to pvase on the semi-empirical phemenological theory
Card 1/2 There are 2 Slavic references.
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ASSOCIATION: Leningrad Physical-Technical Institute AN USSR (Leningradskiy fi-
ziko-tekhnicheskiy institut AN SSSR)

SUBMITTED:s May 3, 1957
AVAILABLE: Library of Congress
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AUTHOR : Gubanov, A. I. s50v/57-23%-
. »

TITLE: Reffecglon'ﬁhd Refraction of Shock Waves at the Boundary of
Two Media (Otrazheniye 1 prelomleniye adarnykh voln ne
granitse dvukh sred) I. Normal Incidence (1. Sluchay
normal 'nogo padeniya)

PERIGDICAL:  Dhurral teknnicheskoy fiziki, 1958,/‘ﬁ%192,8’pp. 2035-2040 (USSR)

ABSTRACT: The reflection and the refraction of shock waves of high in-
tensity are essentially different from the reflection and the
refraction of acoustic waves. This is a study of the reflec-

tion and the refraction of plane shock waves at the plane
boundary of two media. This is done in a manner similar to

that found in references 1 - 5 for sonic waves without a lineaXr
approximation. This investigation is limited to the most simple
case, that of normal incidence. The next paper ¥ill deal with
the more complicated case of a sloped incidence. It is assumed
that the laws of the propagation of the shock waves in each of
the homogeneous and contacting media are known and that the
basic conditions prevailing at the front of the incident, of
the reflected, and of the transmitted wave can pe written dowr.

Gard 1/2 A general equation is derived = This equation makesit possible to
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SOV/57-28-9-26/33
Reflection and Refraction of Shock Waves at the Boundary of Two Media.
I. Normal Incidence

find the equation describing the pressure in the reflected shock
wave which is generated by the normal incidence of a plane
shock wave upon the plane boundary of two arbitrary media.
Approximate solutions are derived for this equation: 1) For
two perfect gases. 2) For a shock wave of small intensity.
3) For two slightly differing media. 4) For two greatly differ-
ing media. The subject was suggested by N. S§. Levchen', There
are 1 figure and 7 references, 7 of which are Soviet.

ASSOCIATION: Fiziko-tekhnicheskiy institut AN SSSR, Leningrad (Physical

and Technical Institute,AS USSR, Leningrad)
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" AUTEORS : Gordeyev, G. V., Gubanov, A. I. SOV/57-28-9-28/55
TITLE: On the Problem Wration in a Magnetic Field
(X voprosu uskoreniya plazmy v magnitnom pole)

PERIODICAL: 2Zhurnal tekhnicheskoy fiziki, 19584"%)1' @,' pp. 2046-2054 (USSR) %

ABSTRACT: This report covers the investigation of a partly ionized plaama
contained between two co-axial cylindrical electrodes to which
a potential V is appliied. It is assumed that a constant and
uniform magnetic field is imposed on the plasma, The field
strength Ho is at a direction parallel to the axis of the cyl-

inder (z-axis). Let the current I through the plasma be
“i Wonsidered “‘constant - independently of whether the magnetic
field is applied or not (this is achieved by a suitable choice
of the voltage U). The electric and the magnetic field arranged
cross-wise effect a motion of the charged particles in the same
direction at right angles to the fields. They carry away the
neutral gas atoms effecting a circular motion of the gas about
the inner cylinder. The acceleration of the plasma by the ex-
ternal magnetic field is examined. The steady plasma flow is
Card 1/2 computed taking into account the friction between the plasma
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"On the Problem of Plasma Acceleration in a Hagnetic Field

and the electrodes. The dependence of the stream velocity upon
the magnetic flux and upon the electrode radii and the energy
necessary for the maintenance of the current is computed. The
computations showed that at realizable dimensions of the appa-
ratus supersonic velocities can be attained in the plasma flow.
There are 2 references, 1 of which is Soviet.

ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut AN SSSR (Leningrad
Physical and Technical Institute,AS USSR)
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AUTHORS: Gordeyev, Ge Ve, and Gubanov, Ae I.
//_——-——."‘—'—_——-‘.-

TITLE: The question of plasma acceleration in a magnetioc field

PERIODICAL:s Referativnyy zhurnal, Geofizika, NOe 10, 1961, 12,
abstract 10666 (Vv sb. Vopr. magn. gidrodinamiki 1
dinam%ki plazmy, Riga, AN LatvSSR, 1959, 13 diskus «,

74-T5

TEXTs The movement of plasma between two jnfinite, coaxial, cylindri-
cal electrodes in an external, axial magnetic field is considered in the

gtationary casee The calculation was made in the hydrodynamic approxima-
tion--disregarding the Hall current, put with due allowance for the plas-
pats viscosity. [lestracter's notes Complete translation.
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Approximate wave functiona for valence electrons of some atoms,
¥iz, tver.. tela.l no,2:203-207 P. ‘59, . (MIRA 12:5)

l.Leningradald.y fiziko-tekhnicheskiy institut.
(Eléectrons) (Vave mechanics)
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2406 244, 7700 66250
AUTHORS: Gubanov, A.I., Nran'yan, A, A, sov/181-1-7-6/21
TITLE: Application of the Method of Equivalent Orbits to the

Investigation of Zone Structure in Compounds of Type AII§)Y.
PERIODICAL: Fizika tverdogo tela, 1959, Vol 1, Nr 7, pp 1044-1052 (USSR)

ABSTRACT: The present paper compares the method of strong coupling with the
method of equivalent orbits., After mentioning that in the method
of strong coupling the electron is described by Bloch sums, the
anthor proceeds to explain the essence of the other method. It is
based on the fact that the orbits of the molecular type (crystal

or molecule) are formed by orbits which are localized in various

parts of the system. If there are symmetries in the system

congidered, the localized orbits separate into groups in such a

way that all orbits of one group convey the same character of

charge distribution in the space, and differ only in position and
orientation. These orbits are sald to be cquivalent. Molecular and
equivalent orbits have a unitary transformation (1) in common.

This unitary matrix is set up according to G.G. Hall. The authors

do not agree with the opinion expressed by Slater and Koster

(Ref 10) that the method of equivalent orbits be of no advantage.

The authors claim, instead, that it permits a linear combination

i3t e e e e
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66250

Application of the Method of Equivalent Orbits to the 50V/181-1-7-6/21
Investigation of Zone Structure in Compounds of Typt ALLIgV

of the functions of free atoms, that the order of the secular
equation becomes lower, etc. They agree with the above-mentioned
authors, however, in defining the method of equivalent orbits as
an approximation to the general method of strong coupling. In
opposition to Hall, the authors believe that the method of
equivalent orbits offers the possibility of computing conduction
bands. An analytical formula for the dependence of energy om the
wave vector is then derived by the method described, and finally,
an analytical survey of the results obtained is given. The
purpose of the computations made by the authors was that of °
determining the rules governing the change in the zone structure
in transitions from one substance to another in the group of
compounds AXIIBV and in transitions from elements of the 4th

group to AIIS%V. Such a compound was found to exhibit four
valency bai.s and four conduction bands, and it is further i;g}ed

Card 2/3
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Application of the Method of Equivalent Orbits to the IIISOV/181-1-7-6/21
Investigation of Zone Structure in Compounds of Type A*+*BV

that in the transition from 4th group elements to AXIIBIV

compounds within 4-valency bands as well as within the conduction
bands an additional forbidden zone appears which doees not occur
in 2lements of the 4th group. There are 17 references, 3 of which
are Soviet.

ASSOCIATION: Fiziko-tekhnicheskiy institut AN SSSR, Leningrad

(Physical and Technical Institute of the AS USSR, Leningrad)

SUBMITTED:s June 26, 1958
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24(2), 24(3)
AUTHORS ¢

"TITLE:

_NRTEI)

Y i
o , 50v/181-1-9-15/31
Gubanov, A. I., Gashimzade, F. M.

——

Investigation of the Symmetry of the Energy Bands of

Electrons¥in the Type Crystals CdInZSe4 AN

PERIODICAL:

ABSTRACT :

- Card 1/2

Fizika tverdogo tela, 1959, Vol 1, Nr 9, pp 1411 - 1416 (USSR)

The purpose of the present paper is that of investigating the
epergy spectrum of the electrons in semiconductors of the

(‘dInzse4 type by means of a group-theoretical method; this

compound crystalhzes in tetragonal syngony in the DZd space
group; while most other such compoundé exhibit a 54 structure.
First, the symmétric properties of these structural groups
investigated here (D;d- P32u) are carefully analyzed in order

to obtdin provisional data of the type of energy bands. For

the symmetric points of the Brillouin zone given in a figure,
table 1 show- the characteristic values for single space
groups, and table 2 for double ones. Table 3 likewise offers
representations .of single and double groups. The conditionsb///

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000617210012-1"
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Investigation of the Symmetry of the Energy Bands of 507/181-1-9-15/)1

Electrons in the Type Crystals CdIn

ASSOCIATION:

2504

of consistency for single and double groups are compiled in
table 4 and 5, respectively. The band structure is investigated
by means of these data and those given in tables 6 and 7. It
is shown that without considering the epin, the energy limit
is in the center of the Brillouin zone. On principle, the

liaits can be situated in the points (000), (X2 0), (00 §),

¢ =3, (o % 0), and (0 %-E-). Theoretical considerations

(Ref 7) and experiments with the cyclotron resonance. showed

the edge valence band to be situated in the point K =« (000)

and to be triply degenerated. A1l this holds without con-
sideration of the spin. It is shown that the group theory may
not be employed to determine, which of the bands (T,) lie
higher than others. Yu. Firsov is mentioned in the fext.There
are 1 figure, 7 tables, and 7 references, 2 of which are Soviet.
Leningradskiy fiziko-tekhnicheskiy institut AN SSSR (Leningrad

Institute of Physics and Technology of the AS USSR) L

SUBMITTED:

Card 2/2

January 19, 1959
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8/181/60/002/02/11/033
BO06,/B06T

AUTHORS: GubanovE A. I., Gashimzade, F. M.

TITLE: The Structure of the Energy Bands in Semiconductors of the

CdIn_Se,-Type
b’ Wk |
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 2, pp. 255-260

TEXT: In continuation of a previous,paper (Ref. 1) the authors investi-
gate the energy spectrum of CdIuaSo' crystals by means of the method of

localized valences. E(k) in the range of the energy extremes at k = 0

was obtained by a perturbation-theoretical method developed by Shockley
ané Dresselhaus} spin-orbit interaction was taken into account in first
approximation. The possible forms of the equipotential surfaces near the
extremes were investigated by taking the spin into account. The poassible

pesitions of the energy extremes of the electrons in (!dInQSe4 had been
investigated in the paper of Ref. 1. In the method of localized valences
molecular functions composed of hybridized atomic functions were used as

zero approximation. It can be well applied to CdIn2894 which shows mainly

Card 1/3
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The Structure of the Energy Bands is 5/181/60/002/02/11/033
Semiconductors of the CdIn2304-Typo BO06/B067

a covalent bond, and has 8 atoms and 16 valence lines per unit cell. The
16th order secular equation for the energy was obtained in the approxima-
tion of the second neighbors. The equations were treated by the group
theory, and the 16 solutions were classified into four subgroups each of
which is transformed according to one of the irreducible representations
P1, Th, and FS of the point-symmetry groups of the crystal. It was found

that, as in the case of diamond and sphalerite, roots exist in the
approximation of the first neighbors which are independent of k and_are
transformed according to the irreducible representation of r5 with k=0,

In this approximation,r4 and Ts appear degenerate. The band edge is found

at k = O, and is triply degenerate as is the case with sphalerite. Fig. 1
shows the approximate structure of the valence band. The effective hole
mass in this doubly degenerate band is determined by the interaction
integral of the second neighbors. There are 4 figures and 13 references;
6 Soviet, 3 American, 2 British, 1 German, and 1 Japaness.

Card 2/3
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The Structure of the Energy Bands in 8/181/60/002/02/1
1/0
Semiconductors of the CdIn,Se,-Type 3506A064 /02/11/033

ASSOCIATION: Fiziko-tekhnicheakiy institut AN SSSR Leningrad
(Physicotechnical Institute of the AS USSR, Leningrad)

SUBMITTED: May 11, 1959
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81362
s/181/60/002/03/20/028

BO06/B0O17
2Y.7900

AUTHOR: Gubanpv,\&lﬂlgﬁu‘ ‘
TITLE: Quasiclassical Theory of Amorphous Ferromagnetics 1/

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 3, pp. 502-505

TEXT: Up to now, theoretical and experimental investigations of the
ferromagnetism of crystalline bodies only have been known from
publications, and a possible existence of amorphous ferromagnetics has
not been investigated. Liquid ferromagnetics have not been investigated -
as was said in the introduction ~ because their melting point is above
the Curie point; hence, amorphous or vitreous ferromagnetics exist if
these substances contain the corresponding elements, and if they have
sufficiently low temperatures. Since amorphous vitreous ferromagnetics
should be preferred to crystalline ones for many purposes, the author
theoretically investigates in this paper their possible existence. It is
supposed that the vitreous substance investigated contains only one type
of atom which causes ferromagnetism (hence, the exchange integrals of

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000617210012-1"
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1
Quasiclassical Theory of Amorphous S/181/60/%d¥7%3/20/028
Ferromagnetics B006/B017

these atoms must be positive, and their amount must be high compared to
that of the exchange integrals between the other atoms and between other
atoms and the "ferromagnetic" ones). The system may then be regarded as

a one-component system in first approximation; it contains only one type
of atom, the others play the role of a neutral medium whose concentration
determines the distances between the "ferromagnetic atoms". Furthermore,
it is assumed that the distances between neighboring “ferromagnetic atoms™
obey statistical laws. The computations were made by the so-called quasi-
chemical method (Fouler and Gugenheim, Ref., 1). L. S. Stil'bans, S. V.
Vonsovskiy, and Ya. S. Shur (Refs. 2 and 3) used this method for investi-
gating alloys and ferromagnetism. The results show that the formulas
obtained for an amorphous body are, in prineiple, the same as those
obtained for a crystal. A quantitative difference is only found in the
dependence of the exchange integral A on the distanr » of the "ferro-
magnetic atoms" r; however, A remains positive with increasing r. Hence,
it was found that certain bodies can be ferromagnetic also in the
amorphous state. In the amorphous state, however, the Curie point will

be much lower. In conclusion, the author thanks A. P. Komar, Academician

Card 2/3
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8136z
Quasiclassical Theory of Amorphous $/181/60/002/03/20/028
Ferromagnetics B606/£O14 /03/20/

of the Ukrainskaya Akademiya nauk (Ukrainian Academy of Sciences) for

having suggested the subject and for critical remarks. There are 4
rzferences: 3 Soviet and 1 British.

ASSOCIATION: Fiziko-tekhnicheskiy institut AN SSSR Leningrad (Institute
of Physics and Technology, AS USSR, Leningrad)

SUBMITTED: May 26, 1959
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81956
8/181/60/002/04/16/034
L4R1G0 B002/B063

AUTHOR: _Gubanov, A. I,

~—

TITLE: The Theory of Amorphous Conductora‘b

PERIODICAL: Pizika tverdogo tela, 1960, Vol. 2, No. 4, pp. 651-655

TEXT: In contrast with the preceding papers of the author (Refs. 1

and 2), a rigorous proof is given in the present paper for the band

structure of the energy spectrum of oloctronsﬁn liquid or amorphous
bodies. A new wave function describing the motion of an electron in

an amorphous body is suggested in sero approximation:

3
1
= —=u_ (£) exp |1 k Al; A are the coordinates of the
I R IR U

electron in the system concerned, and ka are constants. The exponen-
tial factor yields the progressive motion of the electron, and the

Card 1/2
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81956
The Theory of Amorphous Conductors 5/181/60/002/04/16 /034
B002/B063
factor uk(§) which is periodic with respect to § gives the effect
of the potential barrier. G. S. Gantsevich is mentioned. There are
3 Soviet references.

ASSOCIATION: Fiziko-tekhnicheskiy insti tut AN SSSR, Leningrad
{Phxsicotochnigal Institute of the AS USSR, Loningrad)

X

SUBMITTED: July 14, 1959
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AUTHORS: Gubanov, A..I., Chevychelov, A. D.

TITLE: Calculation of the Energy Spectrum of Strongly Anisotropic
Crystals74

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 7, pp. 1379-1389

TEXT: The purpose of the present work is to make a quantum-mechanical -
calculation of the energy spectrum of the electrons for two different
models of an anisotropic crystal. In their theory of galvanomagunetic C%////
phenomena in metals T. M. Lifshits, M. Ye. Azbel!', and M. I. Kaganov
(Ref. 1) have assumed the existence of open isoenergetic surfaces in the
k-space. The authors of the present paper have succeeded in establishing
similar surfaces theoretically by investigating two models of a strongly
anisotropic crystal: layer model and chain model. In a crystal with
layer-modal structure, for example, zinc, such planes appear since the
valence forces are mainly acting between the atoms that lie in these
planes; the binding between the planes is considerably weaker, and the
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interatomic distance in the directions perpendicular tp the layers are
correspondingly large. In the direotion of this crystallographic axis
(z-direction), the motion of the electrons (in the aingle-electron
crystal model) is assumed to be almost free, and in the other two
directions strongly inhibited. Analogous assumptions are made for the
chain model: A number of crystals have chain structure, that is, they
have long spiral chains coiled round the hexagonal axis (selenium,
tellurium), and the valence forces act along thesse chains; the binding
between these chains is relatively weak, and the interatomic distances [%//
sre large. The expressions for the potential of the electron is the
same in both cases, with the difference only that in the first case the
* ] : 0 . 2
component V(T) oc urs, which is a two-dimensional periodic functlom, and
in the second case the function v(z) occurs which is periodic only in
the z-direction. For both models, the specirum is investigated by
starting from the Schrédinger equations for these potentials. Later, the
authors consider the shapes of the isoenergetic surfaces, first for the
hexagonal lattice both for the layer and the chain models (Pig. 1).

Fig. 2 shows the functions 61(8) and 52(p);.a = (kxsky) being the twe-
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dimensional k-vector and p its z-component. 84(8) has a band shape, and
for the first, third, and generally for odd bands 51(3) has a minimum in
3 = 0 and a maximum in T -Q (Qis a vector that lies in the boundary
for the first Brillouin zone). For even bands 51(3) has a minimum in

E = 3 and a maximum in @ = 0. Later, the igoenergetic curves for the
pianes formed by P and are investigated, Fig. 5 shows some possible L*///ﬂ
odd bands. It is seen that the topology of the igoenergetic surfaces for
the two models are opposite to each other. Por sufficiently large depths
of potential both models have open surfaces of only one kind: corrugated
cylinders in the case of layer structure, and sorrugated planes in the
case of chain structure. The theoretical results agree with the
experimental ones. It is further shown that for lattices with the same
crystallographnic symmetry, but different chemical binding characteristics
different laws hold for the dispersior of electrons. There are 3 figures
and 4 Soviet references.

ASSOCIATION: Fiziko-tekhnicheskiy insti‘ut AN SSSR Leningrad
(Institute of Physics and Technology of the AS USSR,
Leningrad)
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AUTHORS: Gubanov, A Iog _Pushkarevg 0. Ye.

TITLE: Wave Functions of Valence Binding in Some Crlstalszlr

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, Ko. B, pp. 1776-1782

TEXT: The aim of the authors was to derive a moTe accurate (approximate)
wave function of the valence electrons (lccalized along the valence lines)
than was possible in a previous paper (Ref. 2). They use a variational
method for this purpose. They consider the valence line of a diatomic
molecule and choose a trial function which is analogous to that used in
Ref. 3 for the hydrogen ion molecule. When the interatomic distance is
inereased, the trial function breaks into two atomic functions which, in
the present case, are two sp3 functions of the neighboring atoms. To
determine the trial function more conveniently,; the atomic functions must
be obtained first. The following approximate atomic function is assumed
in §1: R = ar[exp(~2r/rk)-bexp(—4r/ri)],Where r, is tkre covalent radius,

and r, is the ion radius. a and b are determined from the orthogonality
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H

i (o] .

rZRdr = 0. ( rZder = 1.
o

b and a are explicitly given by (5) and (6). For a number of elements,

numerical values of Tys Tyo b, and & are given in a table. The atomic

and normalization conditions, respectively,

OM

functions for carbon, gallium, germanium, and arsenic are represented in
Figs. 1-4. In the following; the authors determine the single-electron
wave functions of the valence lines of diamond-type crystals by the methed
of variation. A numerical computation is made for germanium, and its
results are given. The numerical example shows that in the approximation
given here the wave function obtained by the variational method considered
here is not much different from a linear combination of the atomic func-
tions. In the present case; the maximum is shified somewhat away from the
atom, i.e., the electron density forms a cluster between the nearest atems.
Phere are 4 figures, ! table, and 5 references: 2 Soviet, 1 US, 1 German;
and 1 British.

ASSOCIATION: Fiziko-tekhnicheskiy institut AN SSSR, Leningrad (Institute
of Physics and Technology AS USSR, Leningrad)
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AUTHORS: Gubanov, A. I. and }un'kin, Yu. P.

TITLE: The Equations of Magnetoplasmadynamics.

PERIGDICAL: 2Zhurnal tekhnicheskoy fiziki, 1960, Vol. 30, No. 9,
pp. 1046-1052

TEXT: It is usual in investigations of magnetic hydrodynamics to assume
wt & 1 (wis the Larmor frequency, € the mean free time of charged
particles). These agsumptions are fulfilled in dense media and with weak
magnetic fields in the plasma. Calculations in one- and two-1iquid
approximations were carried out for any wT. The introduction deals with
a combination of the one-liquid approximation developed by Chapman et al.
(Ref. 1) and the two-liquid theory developed by S. I. Braginskiy (Ref. 2).
The relations (1) for pressure, temperature, the tensor of viscous
tensions, and the heat flow are given. It is shown in the second part of
the paper that expressions for the tensor of viscous tensions and the
heat flow irn one-liquid approximations can be easily obtained with the aid

Card 1/2

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000617210012-1"



"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000617210012-1

| 5 mﬁﬁfﬂ!lWﬂﬂ[ﬁmﬁﬂi’lﬂm’.i‘?EG{‘H?HEHI-'dl%!ll} R R SR A E R S S RN H ) R SR S B R D SR RN LT L 2 E R S M B LI
8 .
The Equations of Magnetoplasmadynamics S,057/60/050/009/007/021
BO19/B054

of relations (1) from the formulas found by Braginskiy. When the resulting
expressions are introduced into the motion- and energy equations of the
one-liquid approximation, the equations of magnetoplasmadynamics are
obtained after allowing for some transformations. The equations found are
similar to those used in magnetohydrodynamics (wT & 1),and the same
methods as in magnetohydrodynamics can be used for their solution. The
existence of additional terms in the equations leads, however, to new
physical effects which do not follow from magnetohydrodynamics. There are
3 references: 2 Soviet and 1 British.

ASSOCIATION: Fiziko-tekhnioheskiy institut AN SSSR, Leningrad
(Institute of Physics and Technology of the AS USSR,

Leningrad)
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AUTHORS: <;(}uba.nov. A. I. and Lun'kin, Yu. P.
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TITLE: The Cuettov Flow in Magnetoplasmadynamicsl)

PERIODICAL: Zhurnal tekhnicheskoy fiziki, 1960, Vol. 30, No. 9,
pp. 1053-1060

TEXT: The authors investigated the flow between two parallel infinite
plates, one of which js at rest while the other moves in its plane.

It is assumed that a magnetic field Hy exists in various directions with
respect to thegglates and the motion © of one plate. First, the case is
studied where Hg is perpendicular to the plane of the plates. The authors
show in a very long expansion that a flow originates here which is
perpendicular to ?. This is called a specific effect of magnetoplasma-
dynamics. Further, the case is studied where Hg lies in the plane of the
plates. Here, the authqrs show that the magnetic field generates not only
currents in the plasma'%but also currents running in the plates. The
distribution of currents can only be given if the shape and dimension of
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the plates and the position of the current-carrying conductors are gliven.
Finally, the case is investigated where H, has any direction. 1t appears

that in all cases investigated, properties are found which do not follow

from magnetohydrodynamics (wt <& 1). ﬁg always shows an influence on flow
and viscosity. There are 3} references: 1 Soviet and 2 US.

ASSOCIATION: TFiziko-tekhnicheskiy institut AN SSSR, Leningrad
(Institute of Physics and Technology of the AS USSR,
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