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AUTEORS: tbrikosov, A. A., Gor'kov, L. P., Dzyaloshinskiy, I. Ye.
—_—

TITLE: On the Application of the Methods of the Quantum Field Theory

to Problems of Quantum Statistics at Finite Temperatures
(0 primenenii metodov kvantovoy teorii polya k zadacham kvanto-
voy statistiki pri konechnykh temperaturakh)

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959,
Vol 36, Nr 3, pp 900-908 (USSR)

ABSTRACT: The present paper intends to formulate a variation of the
thermodynamic perturbation theory which permita the full ap-
plication of quantum-field theoretical methods to quantum
gstatistics at finite temperatures. This method is in principle
based on an extension of the method developed by Matsubara
(Ref 4). In the Green's functions transition to "imaginary
times" is made by t-» -ith, and from operators of second
quantization in Schroedinger (Shredinger) representation + w*
transltion is made to operators in "interaction representation®

(?,.) T (2,1); these new Green's functions are expanded
Card 1/2 accordlng to the imaginary time variable in Fourier series.
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Tespect to i‘requencies 18 replacog by sum-
mation over discrete values of the imaginary "frequency" iwn;
otherwige this methoq is fully equivalent to the usual
iagram—techni.;ue in th ) =
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AUTHOR Gor'kov, L, Pp. sov/56-56-6-41/66
TITLER: The Microscopic Deduction of the Ginzburg-Landay Equationg in
the Superoonductivity Theory (Mikroskopicheskiy Vyvod uravneniy
Ginzdurga-Landay v teorii sverkhprovodimosti)
PERIODICAL: Zhurnal eksperimental'noy i teoraticheskoy fiziki, 1959, vyol 36,
. - Nr 6, pp 1918 - 1923 (uUssR)
ABSTRACT;

The behavior of Superconductors in g magnetic field near the
critical temperature T, (London temperatu;‘e radge) may easily
be described by the phenomenoclogical theory or Ginzburg ang
Landau (Ref 1), The suthor of the present paper shows that the
Ginzburg-Landay equations can be

deduced from the theory of gu-
perconductivity in the Tc-range. The investigationg are basged

earlier paper (Ref 2} which
contain the thermodynamic Green functions; from the latter the
nents, and the expression
A ) gFt(s, o1, P goes over into A*(R)
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The Microscopic Deduction -of the Ginzburg-Landay SOV/56-36-6-41/66
Equations in the Supercondnotivity Theory

tion F*(x,x') for coinciding argumentg; without fielq 4 = 0.
Finally, an equation for the current J(¥) is deduced, which,
after introduction of the "wave function" '

¥ (D) o A(ib\hg (3)5/4%7 , has the forn:

> x/ 2 & 2
i) = - _%%—(! %-—Ygﬁ:—) - % ?IY"?. The introduction of
" the doubled electron charge et o 2¢ corresponds to the ‘Thysi-
cal significance of the "wave function® ¥(x) as the wave func-
tion of Cooper pairs, N denotes the electron density in normal
metal;f (x) 18 Rieman's zeta function. The phenomenological
constant x ig determined like in the old theory. For the ori{-
ical magnetic field strength Hcm and the penetreation depth 60

) VoL
and &% . 2¢ it is determined ag amounting to x = 22 Ho. 62
and x=>0,96 6!./ o Tespectively; §' . (4rNe2/mc2)1 2 ig the
LQ&don renetration depth, fo = O.1B'ﬁv/ch is the non-locality
AN

Cerd 2/3 parameter according to Bardeen, Cooper, ang Schrieffer (Ref 5),

DF A | op 20006-8"
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ic Deduction of the Ginzburg-Landau 80V/56-56-6-41/66
the Superconduotivity Theory

For tin Xr0.14 and for aluminum 0.01 is obtained. For tin the

formulas for dnB(BT/Hi) as functiong of T/Tc are fif;ally given,
both according to Ginzburg, Yu, v, Sharvin (Ref 9) and acoord-
ing Yo Faber (Ref 10). The author finally thanks Academician

L. D. Landau for valuable advice

y and V, 1, Ginzburg for dig-
cussions. There are 10 references, 7 of which are Soviet,

Institut fizicheskikh problem Akadem
Physical Problems of the Academy of

i1 nauk SSSR (Institute for
Sciences, USSR)
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.AUTHORS: AbrikOBOV, A. A., G

Khalatnik or kov, L. P., 80V/56-37-1-29 /64
alatnikov, I, ), “eosi )

TIPLE:; The Analysig of Experimental Data o

n the Surface Impedance of
Superconductors (Analiz ekaperimental'nykh dannykh o poverkh-
hostnom impedange averkhprovodnikov)

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, Vo1l 37,
8r 1(7), pp 187 - 191 (USsR)

ABSTRACT:

The authors fompare the experimental data on the measurement of
the surface impedance of superconductors for different frequen-
cies with the conclusions drawn from the new theory of super-
conductivity, The P p!

Bardeen
with the experi-
nductors. The ay-

s formulas ror the surface impedance in
various limiting cage

8 which are suitable for a
parison with ihe experimer,

Card 1/3 Periment, of the ratio bet

t. The amount usually

measured by ex-
ween the impedance z(

W) in supercon-
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The Analysip of Experimental Data on the Surface SOV/56-37-1 -29/64
Impedance of Superconductors

ductive state ang the real part of the impedance in the normal
state is given by the formule Z((.))/Rn = -2i(m.)’AQ(u))1/2 in

Pippard'g liniting case. An expression for the complex function
Q(w) is then written down, and an expression for the frequency
dependence of the impedance follows subsequently. Now the au-
thors analyze the temperature. dependence for various frequen-
cies at temperatures different from zero., The following cages
are investigated in detail (the quantity 24 denoting the gap,
in the énergy spectrum at g given temperature): (a) w«A(O),
(b) w~A(0): This VEry case is the most difficult one fop com-
paring theory with experiment, for the quantities A, W and 7
are, over a large part of the temperature interval 0< o< Tys

of the same order of magnitude. The expression for Q(w) can
only be simplified in the range of low temperatures T& W,
(e)wDA(0). In this case, only the ratio between T and A
changes, and @ ig always large with respect to these two quanti-
ties. The formulas written down in the present paper permit g
Caxd 2/3 detailed comparigon of theory with numerous experimental data,
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The Analysis of Experimental Data on the Surface 50V/56-37~1-29/64
Impedance of Superconductors

In the range of very high frequencies wW», no experimental
data have become known up to date. The causes of disagreement
between the experimental data and the values of impedance cal-
culated by the new theory of superconductivity have not yet
been clarified. There are 3 figures and 6 references, 3 of
which are Soviét,

ASSOCIATION: Institut. fizicheskikh problem Akademii nauk SS3R (Institute of
Fhysical Problems of the Academy of Sciences, USSR)
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AUTHOR _BorkonsrdnenBa,, 80V/56-37-3-36/62
TITLE: The Critical Superccoling Field in the Theory of Superconduc:ivity

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki; 1959,
Vol 37, Nr 3 (9), pp 833-842 (USSR)

ABETRACT: The phase transition from the normal to the superconductive
state occurring at a certain value of the magnetic field strength
is a transition of the first kind for a massive sample., The
value of the critical field H, may be obtained on the basis of
the thermodynamical theory and was calculated by Bardeen,

Cooper. and Schrieffer (Ref 1). Besides the thermodynamical
main fisld, two further critical field values, however, exist
at a given temperature, viz., the so-called “superheating™ field
and the “"superccoling” field Hqi- These fields determine the
range of the possible hysteresis: If the field is stronger than
Hc but weeker than the superheating field, the metal is in a
metastable superconduciive phase, and if the field is weaker
than Hc but stronger than Hc1’ it is in a metastable normal
phase. For the determination of these critical field values
thermsdynanical considerations are not sufficient, and it is

Card 1/3 necessary to return to the microscopical theory of supercon-
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The Critical Superccoling Field in the Theory of S0V/56-37~3-36/62
Superconductivity

ductivity. By using a nethod developed in an earlier paper
(Ref 2); the author in the presant paper gives derivations of
formulas for the determination of the amount of H.q,
Derivations are carried out step by step and are discussed
in detail. The following is obtained as approximation formula

(variation method): Hc1% (ezx‘/Z)(oAg/ev)g and for T = 0,
5y1/2
Hy = A N\ 2up,/x’ . Then, Hy4/H, = 1770287 jme/e) (2vn/78(3)p?)

(£ (x) is Riemann's zeta function, §(3) = 1,202), If the
rroduct of the parentheses in the right side of the above
equation is denoted by X, then I?[c1/Hc = 1.77 x. According to

Ginzburg and Landau (Ref 5) Hc1/Hc = Y2'% near T, holds;

thus; the ratio varies within this entire temperature interval
only by 25%. The following considerations apply to the
determination of € 7¢ may be expresged as a function of the
density of the free electrons n = p0/31r2 (p‘J - Fermi momentum):

X = 0,485 chcmB/z/er,izns/6, The electron mass m and the
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PERICDICAL: UapeXi fisicheskikh mauk, 1359, Yol &7, Nr <. 7P T43-750

ARITRACY: Thie Comnfersnce 120X ;lace froa Ocipder 27 to Kovezbsr 1 at

Card 3/11

Card 4/11
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" ——— 11, Qupracsonipctivity. 13 lectures wess

207/53-61-4-1/7

Cheatsov, R,

The Pifad ill-Ontom Confarence on the Physics of Low
Tenperatures (5-y¢ Vaesoyusnoys sowmhchaniye po ITilke ntakikh
saperatur

(v3sz)

TiRis1; 1t wes organize3 by the Otdeleaniye fiziko-catenati~
“oheskIXMN nack Akadezii nmuk 33SR (Jepartment ¢ Phyaico-
sathesaticel Sclences aof the Acedesy of Scilenzes, USSR),
ths Akadealya nauk Sruzinsxoy SSRE ?ongnuk cf 3ciences,
Grusiaskays 83R), and she Thilisskiy goaudarstvennyy unt-
versitet in. Stalica (THilial State Univeratiy iseni Stalin).
The Confarence was attended by about 300 spscialists froa
Tiliss, Noscow artkov, Kiyev, Leningrad, Srerdlovesk, and
other citien an 11 as by a zusdber of young Chinese scientista
&% presest workias im the USSR, ibout 50 lecturen were deltver-
od shich sere 2ivided “rcoriing to research fislis. -
ivere2 on thia
£48ld of shich ivo sere sxperinental and the otlers theorsti-
cal paris on experinantal investirsatione of szrracnnduotivity
were delivered dy Yu, Y. 3harvin ant Y. P, fantnskier {1rp)
and N. ¥, Zavaritakiy ~u~m“. The forzmer investig:
structure of the Interzediate 3tate in monocrystals of pure
$in, the latter seasured the ther=cl eznductivity of 2ifferent-
1y -v-vzooloa:o.a eylindrizal geiliuz suzples at

0.1 ~ 4.2°x. Adrikosov

supercaaductor in tha high-fr quency field. 7. I. Zincdurg

and G. P. Zharkov (PIAY) dealt with the Bicroazsyical theory, X
and Ginsburg discuased adong othar thinge the part played M

¥y fluctuatiocss {n ph tranaitions of the secon? kind.

1. ¥, Litentse (IRPTI) siomad that 3% follows frac the codora

.nua ©of wapraconductivity in corsideraticsn af the antso-

tropy of metals tkat, ¢z Frinciple, the cxistesce of suFra- —_
contuciars 1s possible ehich are supra-conluctive enly withe T
in & limited range of seoperatura (ar2 no: at all tezjeraturas

below the critical cnes). . T. Geyilwxzan ant V. &. Xrasin

{143} investig.ted tte e2actron- an phonon $hdr=al sonluctlivi-

37 of sujpreconduciors by cears of t Aaicroscopizal thary at
teaperatures 1hat are not verYy near abaolute zero. A\ mcuro«

ang L. B, Curetich (P2I 8S5R) spoke about tue suTPace

energy on ite Soundary een the susraconiuctive and norsal

hases. D. X. Iubarev asd YE. 4 Toerkcvnikov (Tstecaticheskiy
1nstitul ¥ SZTRT KethennticT Imaiffufe AS USZR} deell with

\be theraodvcazics of ke supraconiuctive state {Proehlich.zodel),

¥ Y. Tolaachev (u1am) izvestiigated the probles of collective
excivations in & supracezductor, 0, 7, Shirkov aouuwnu;;:«u
institul yedernykh {asletavant s - Joint atisute cf Nuclear
Remearch) s;0ke about conalde aticr of Coulozb-i{nteraction

of electzroas in aeciconductorr. The prodlen of coz:tleration

of the Coulocd interactios sas discussed by Chen' Ch'un-hsien "
Az Ohou, iki-nsln ... Il
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GCK'KCOV, L. F., boc Phys-liath Sci -- (diss) "iethods of the guantuu
field theory in the theory of superconductivity." Foscow, 1SeCG. 19 pp;
(Acadenyy of Seciences of the USSR, Inst of kmsual rrcLlcw), 150
copies; price not given; list of authors' works et end of text (1%
entries); (KL, 18-€C, l46)
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AUTHORS : Gor'‘kov, L.P,, Dzyaloshinskiy, I.Ye,, and

PitayevskivL.P.

TITLE: Calculations of fluctuations in quantities described
by transport equations

SOURCE: Akademiya nauk SSSR. Institut zemnogo magnetizma,
ionosfery i rasprostraneniya radiovoln. Trudy,

no,17(27). Moscow, 1960. Rasprostraneniye radiovoln i
ionosfera. 203-207

TEXT: The authors discuss fluctuations in quantities which
can be described by transport equations, e,g. the equations of
Boltzmann, Fokker-Planck and Landau, in the case of a Coulomb
interaction between the particles. The knowledge of these
fluctuations is essential to the theory of scattering of electro-
magnetic waves in rarefied gases and electron plasma. The method
emplcocyed is analogous to that used by L.D. Landau and Ye.M.

Lifshits (Ref.,2; Electrddynamics of uniform media, M., Gostekhizdat,
1957, Ref.3: ZhETF, v.32, 618, 1957), It comsists in the
introduction into the transport equation of additional random

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000616220006-8"
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terms whose correlations are then determined on the basis of the
general theory of fluctuations, For example, the Boltzmann
squation is modified to read

Calculations of fluctuations in ..,

g-§+ (v)V = J 4y (1)

where the collision integral J ig given by

J = &S w(p3.P}i Pup’) {no(pl)\’(pi) + n (p1)V(p) -

= 1, (P )N (P) ~ n (p)V (p")] da’p,a’pd’p’ (2)

and y is the "random" collision integral, The problem consists
in the evaluation of the average of y{(p,r,t)y(p’,r’,t’).
It is shown that this average is in fact given by:

Card 2/4
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Calculations of fluctuations in .., E032/E114

Yp.r,)y(p™or’ t7) = 26(r ~ »")6(t - t') X
x - n (p‘) SS w(p'py: pysp{) n (p)) d3pld391 -
~ n_(p) Sg w{p'.pyi Ppypy) n (py) d3p1d3pi +

3

+ b(p = p')no(p>885 w(pysPys Ps pydn (p)) d pld3p‘id3p1 +

= n (p)n_(p°) SS w(py:pi Py p') d3pld3p£ } (9) L‘f’
which is equivalent to the results obtained by B.,B. Kadomtsev
(Ref.5: ZhETF, v.32, 943, 1957). It can be shown that the
introduction of the "random!" collision integral into Eq.(1) does
not upset the conservation of the number of particles, energy and
momentum, Another transport equation considered is the following:
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where { is the current density in the momesntum space, Here it
is convenient to introduce a “random" current Y so that

Calculations of fluctuations in oos

a:g + AvydW = —div (j + y)
Expressions analogous to Eq.(9) are then derived. An account of
the general theory of fluctuations on which these calculations are
based is given in "Statistical Physics" by L.D, Landau and

Ye.M. Lifshits (Ref.4: izd. 3 M., Gostekhizdat, 1951). The method
“an be used for fluctuations in the equations for fermi and bose
gakeso A.A. Abrikosov and I.M. Khalatnikov,(Ref,7: ZhETF, v.34,
198, 1958) have used it to study light scattering in liquid He3,
Acknowledgments are expressed to L.,D. Landaa and Ye.M. Lifshits
for discussions, §.M. Rytov and B,B. Kadomtsev are mentioned in
¢omnection with their contributions to the theory of fluctuations,
Th2re are 7 Soviet-bloc references,
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B021/B056

AUTHOR ¢ Gor'kov, L. P., Candidate of Physical and Mathematical
Sciences

TITLE; Problems of the Physics of Low Temperatures’k

PERIODICAL: Vestnik Akademii nauk Sssh, 19605%%0. 9, pp- 110 - 112

TEXT: From June 23 to 28, 1960, the Tth All-Union Conference on Low

Temperature Physics took place at Khar'kov. The opening address was
delivered by P, L. EKapitsa, who said that the physics of low temperatures
had developed into a large field of science. Since 1938, when P.L.Kapitsa
discovered the phenomenon of He II super-fluidity and 1941 when

L. D, Landau explained this pPhenomenon, He II has been the object of

numerous experimental and theoretiecsl investigations. Furthermore, the
following lectures are mentioned: E. L. Andronikashvili, R, A. Bablidze,
Yu, G, Mamaladze, S. G. Matinyan, X. B, Mesoyed, and D. §. TIsakadze spoke
about the further research of vortex prcperties; V. P. Peshkov - results

Y ey v iy 8 n e

obtained by experiments with critical velocities in gggillardntggiiiqk

Lo M. Ehalatnikov - anslysis of the phenomenon of the "Kapitsa:lemperatu:e
Card 1/2
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Problems of the Physics of Low Temperatures 8/030/60/000/009/012/016
B021/B056 \

origin"; N, N. Bogolxubov - the problem of superconductivity;
P. A, Bezuglyy and A, A. Galkin - the discovery of the anisotropy of the -
absorption coefficient of longitudinal sound in tin. K. V. Zavaritskiy - -
results obtained by measuring thermal conductivity; A. A. Abrikosov and :
Le P, Gor'kov - the influence exerted by the so-called "paramagnetic"
impurities on superconductivity; B. G. Lazarev, Ye. Ye. Semenenko,
A. 1. Sudovisov, Ye, I. Nikulin, N, M. Reynov, and A. P. Smirnov - the
possibility of the existence of superconductive metal modifications in
form of foils; I. M. Lifshits - problems of the physics of metals;
N. Ye, Alekseyevskiy, Yu. P. Gaydukov, I. M. Lifshits, and
hzi;gi:?éschanskiy - the.anisotropy of the energy spectrum of tin;
"H. S. Khaykin - the so-called cyclotron resonance in tin, which had been
theoretically predicted by M. Ya. Azbel’ already several years ago;
E. A Kaner, A. A. Galkin, A. P. Korolyuk, N. B. Brandt, and
Yu. A, Bychkoy - the further development in this field. A report was given
on problems of magnetism by D. I. Astrov, I. Ye. Dzyaloshinskiy K and
BH. T. Minaya. 100 reports were submitted to the conference.
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AUTHORS ; Abrikosov, A. A., Gor'kov. L. P.

TITLE: The Problem of Knight Shiftfin Sup;;éonductors

PERIODICAL: Zhurnal eksperimental 'noy i teoreticheskoy fiziki, 1960,
Vol. 39, No. 2(8), pp. 480 - 483

TEXT: A number of scientists have interested themselves in the theory of
Knight shift in semiconductors (displacement of the nuclear resonance
frequency as compared with that of dielectrics). The purpose of the pres-
ent paper was to explain the experimental data. The Knight shift is due
to the paramagnetism of the conduction electrons. Since the electron wave
function is anomalously large in the neighbourhood of the nucleus,; the
magnetization of the electrons causes a change in the magnetic field
acting upon the nucleus; the deviation of the effective field from the

external one is given byAH = (9“/5Nat)17(0)'2XH~ where [Y(°)|2 is the

probability density of the electron at the position of the nucleus. Nat

Card 1/3
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is the number of atoms per unit volume, % is the electronic susceptibil-
ity, and H is the external field. The authors first discuss the results
and methods of other related works, and show that a homogeneous field

can exist only in such semiconductors whose dimensions are very small
compared to the depth of penetration, §, of the static field. (The ex-
perimental work was done with an emulsion of g semiconductor). A con-
sideration of massive semiconductor in & homogeneous field (e.g. Ref, 1)
corresponds to no practical situations. Also, the results obtained by
other authors (Refs. 3,4) relating to the effect of impurities are
criticized and the errors indicated. The authors of the presert work have Z/&</
elaborated in earlier publications a method for the theoretical
investigation of semiconductors with impurities. Here an expression for
the spin magnetic moment of the electron system in a homogeneous magnetic
field is first written down and transformed. The impurities are taken
into account in a manner completely analogous to Refs. 7 and 8. The ex-
periments show, in particular, that for T = 0 the susceptibility y
vanishes and therefore ther: can be no Knight shift. (The authors of
Refs. 3,4 found the opposit2 result; also experimentally y was not found
to be zero for T = 0). In tais connection, the authors also comment on

Card 2/3

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000616220006-8"



16220006-8

"APPROVED FOR RELEASE: 09/19/2001 )
I N R S G

CIA-RDP86-00513R000

EIE

I R SR I PR SRR e e Lo
83199
The Problem of Knight Shift in Superconductors 5/056/60/039/002/036/044 .
B006/B070
the interpretation of the experiment of Reif (Ref. 5). For low tempera- , )(/'
tures, the field was no more homogeneous, as is also indicated by the TN

large width of the resonance line. A discussion ig also given of the
characteristics of transition from the supraconducting to normal state
for particles which are smaller than the depth of penetration of the
field. The authors finally thank Academician L. D. Landau for discussions
There are 9 references: 3 Soviet and 6 us.

ASSOCIATION: Institut fizicheskikh problem Akademii nauk SSSR (Institute
of Physicel Problems of the Academy of Sciences of the USSR)

SUBMITTED: March 23, 1960
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A 4.2040 (1072,1/5&,/60)
AUTHORS: Abrikosov, A. A., Go/lllgq_v,...L.--P-r

TITLE: Theory of Superconductive Alloys With Paramagnetic
Impurities

PERIODICAL: Zhurral eksperimental 'noy i teoreticheskoy fiziki, 1960,
Vol. 39, No. 6(12), pp. 1781-1796

TEXT: Experiments on the effect of paramagnetic impurities upon the
critical temperature of superconductors have shown that an admixture of
such elements leads to a decrease of Tc, whereas an admixture of ferro-

I
magnetic elements (e.g., to titanium - Ref. 4) results in an increase of \\7(
Tc' A study of this phenomenon has been made on the basis of a microscopic

theory of superconductivity. The mechanism of superconductivity is related
to the formation of bound electron pairs in the singlet state. Exchange
interaction between electrons and spinning impurity atoms leads to non-
congervation of the electron spin, which indicates the formation of

Cooper pairs. Thus, the spin of the impurity atoms is likely to complicate

Card 1/4
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Theory of Superconductive Alloys $/056/60/039/006/052/063
With Paramagnetic Impurities B0O06/B063

the occurrence of superconductivity and causes a decrease in Tc' This

agsumption was confirmed by a theoretical study described here. It is
assumed that the interaction of an electron with an imgurity atoa is
described by an expression in which the exchange term v(?) = u1(r
» 7 . A
+ uz(;-)) (S8) is contained; S is the momentum of the impurity atom, and o

is the electron gpin matrix. The Hamiltonian describing the interaction
between electrons and impurity atoms is assumed to be given by

A
By = (T+V'V) a (‘F%?(? - ?a)'l}’) (second-quantization representation).

First, the dependence of the transition temperature TC on the impurity

concentration is described. Following a previous paper, the superconductor
ig described by two Green functions. When the impurity concentration is
small (@& 1), the critical temperature drops in proportion to the
impurity concentration: T_ = Tco-n/4rs. If D1, i.e., TC/TCO« 1, then

Tg = (6/1[212)111(7:1‘0013/2)-). At a certain critical concentration of the

Card 2/4

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000616220006-8"



"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000616220006-8

SRR TR L LR L R SY TR e e 21415317
- IR S R TR R e e e bl i i

A ilivend RIS 0T
O TP ! k2

I
Lo 7.0l i

88460°

Theory of Superconduotive Alloys s/05§/60/039/006/052/063
With Paramagnetio Impurities B0O06/B063

paranagnetic impurities, whioch is determined by the condition Ts or

= ZT/nTco there is no superoonductivity any longer throughout the tempera-
ture range. The oritital path is given by ls er = Vg crm10-4 cm, In
addition, the thermodynamic and electromagnetic properties of alloys within

the range of coritical concentration have been studied, i.s. at ToNTL opt

It is noted that the expression for the ratio between the specific heats
of the superdenductive and the normal phase contains ao exponential term
at T—>0. This means that there is not gap in the spectrum of these super-
conductors and, consequently, no absorption threshold for electron magmetic
radiation at T = O. Finally, the dependence of the spectrum gap at T = 0
on the impurity concéntration is described. The gap disappears at a
concentration that ig somewhat lower than the critical one (n'

2‘29~? 4noi”??o{91 nor)’ and the spectrum remains conitinuous at higher

ééncentfationsuhL. D. Lendau is thanked for discussions. N.N. Bogolyubov,
Ve: L. Ginzburg, A. B. Migdal, V. M. Galitskiy, and A+ I. Shal'nikov
are mentioneds There are 4 figures and 17 references: 9 Soviet and 8 US.
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Theory of Superconductive Alloys 5/056/60/035/006
With Paramagnetic Impurities / 5// {039/ /052/063

ABSOOTATION:. Inatitut ficiocheskikh problem Akademii.nauk SSSR (Institute
of Physical Problems, Achemy of Sciences USSR)

SUBMITTED: July 35, 1960.
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AUTHOR: Gor'kov, L. P., Doctor of Physica and Mathematics

TITLE, P'z"obloxuu of the thoory of solids and of quantum statistics

2
PERIODICAL:s Akademiya neuk 888R. Vestniﬁf(no. 9, 1961, 121.122

N
TEXT: A well-attended Joint symposium on the theory of solids and new
statistical methods was held by the Odesskiy universitet (0dessa
University) and the Institut fizicheskikh problem im. S. I. Vavilova
Akademii nauk SSSR (Institute of Physical Problems imeni S. I. Vavildv of
the Academy of Sciences USSR) in Odesse from May 21 {0 30, 1961, The
present state of the semiconductor theory, general problems of quantum
statistics, and the theory of metals and semiconductors were discussed.
A. A, Abrikosov and L., P, Gor'koy (Moscow) reviewed past achievements, and
G. M. Eliashberg (Laningrad) discussed general statistical problems. 1In
addition, the letter lectured on the derivation of the kinetic equation
for excitation in the Fermi liquid (theory of the liquid isotope Hel at
low temperatures). D. N. Zubarey (Moscow) spoke of generzlizing the
notion of statistical operator in quantum statistics 4o cover the case of

i
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Problams of the theory of solids and ... B105/B101

nonequilibrium processes. The following reports are mentiorned: I. M.
Lifshits (Khar'kov) on erguments backing the statement that the so-called
Fermi liquid effects are not important in studies of the energy spectrum
of electrons in metals} L. D. Landau on the essential rols played in a
number of cases by excitation interactions in the theory of Fermi liquidsj
+ G. Skobov (Leningrad) on ultrasonic attenuation in the magnetic field
of metals in the presence of impuritiesy V. G. Vaks, A. I. Larkin, and
Ve K. Galitskiy (Moscow) on so-called collective excitations in super-
aonductors., V. L. Pokrovskiy (Novosibirsk) on the theory of super-
conductivity in an anisotropic metal; L. V. Keldysh (Moscow) reviewed the
principal problems and lateat findings in the theory of semiconductoraj
E. I. Reshbs (Kiyev) on hie findings concerning wurtzite-type semi-
voanductorsj G. E. Plkus (Leningrad) on the effect of deforma‘ions on the
electronic spectrum in semiconductors} A. I. Larkin end V. G. Vaks on the
theory of superconductivity as utilized to set up 8 model of elementary
particles; A. A. Vedenov (Moscow) and R. Sagdeyev (Novosibirsk) on the
mechanisn of energy transfer in plasma from e rarticle beam to plasma
oscillations. The latter reseerchams succeeded in setting up a kinetic
equation covering this process.
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Superfluidity in a Fermi system in the presence of pairs with
nonzero angular momentum. Zhur. eksp. i tepr. fiz. 40
no.4:1124-1127 Ap "6l (MIRA 14:7)

1. Institut fizicheskikh problem AN SSSR.
(Superfluidity) (Fermi surfaces)
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Theory of the superfluidity of an imperfect Fermi gas, Zhup,
eksp. 1 teor. fiz. 40 no.5:1452-1458 My 61,  (MIRA 14:7)

1. Institut fizicheskikh problem AN SSSR, N
(Quantum £1e1d theory)
(Electron gas)
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5/056/61/041/005/025/038
24,2200 Oot‘; //I/,/JZV) B102/B138

AUTHORS ; Bychkov, Yu. A., Gor'kov, L. P.
e e R L
TITLE: Quantum oscillations of the thermodynamic quantities of a
metal in a magnetic field according to the Fermi fluid model

PERIODICAL: Zhurnal eksperimental'noy i T:eoreticheskey fiziki, v. 41,
no. 5(11), 1961, 1592-1605

TEXT: L. D. Landau's theory of the Fermi fluid (ZhETF, 30, 1058, 19563
ibid. 35, 97, 1958) is applied to investigate the de Haas-van Alphen
effect for the electrons in a metal, " The Fermi fluid is assumed to be
isotropic and the long-range part of the Coulomb interaction to be
screened. To determine the energy spectrum of the electrons, the
authors start from an investigation of the properties of the Green
functions of electrons in a magnetic field:

G(r U3t 1) Bap = — LC T (i, )43 (', 1)) (0

The field operators yh(x) and w;(x')—z;giaae'field dependence. In the
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following, the Fourier components G(F, 77 ; €e) of (1) through the time

difference (4-t') are considered in the Dyson equation L
[e—i— p——:,};(f) ~—:'—A>2]G (r,r'; ¢) ——SE (r,r5e)G(r, r'; e) dr" =

N =d(r—r'). {6)

P =~ 13/0r, u - chemical potential of the eleotrons in the magnetic field,

2(F,7";¢) is the so-called self-energy part, caused by particle interaction
in the Fermi fluid. The vector potential is defined by A(Z) = {~Hy,o,o}.
For small & and H=0 %the function Go(f)', ) has a pole near the Fermi
surface: GO(pe, =a/(e-v(p-p,) +16(c)). The spectrum of the Fermi fluid
is defined by & =v(p-p,), i.e. from the eigenvalues of the operator which
stands within the brackets of (6). The electron interaction Bamiltonian
in secondary-guantization representaticn is given by

Ho = [ ) i 6 — 9 + 52 ]ty () o, ™

ﬁxn -ia/ax . The authors show that the electron energy spectrum in the
magnetic field can be determined from (5) with regular quasiclasaical
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quantization, as proposed by I. M. Lifshits and A. M. Kosevich (ZhETF, 29,
780, 1955). Where the electrons are near the Fermi surface as in the
de Haas-van Alphen effect

G (9, P75 €)== 2190 (D)WL (9) 8 (0x — P} 8 (0. — p) G (s, ),

Gn ) = af(e-+ 320" — (n + 1) 0’ —pli 2o ibe, (19

is i"ound, with w'= eH/:ﬁ*c; the constants a, n* ang P, contain ‘l':e.rlrnswihioh

are functiong of H3/2. The singularity near the Fermi surface is

Q= a -~
determined by G°(p,c) = R R EETI) + g(p,e). The Green function in
coordinate representation is given by

G(r rie) = exp [—i(H2) (x — %) (y + y)] X

Py (z—2") dp

- eH W1 eHevac _Ei 2 fae z =
X c-(?.n)’},,Je— VL (2czp )Sa+pg/2m‘-<n+l/,)m'—p; /2m + i (c)
= exp{— i H/2) (x — ') (y + ¥")} G (R, &), (17 b
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where L (x) is a Laguerre polynomial. The formulas derived are then

applied to study the influence of the Fermi-fluid effects upon the

oscillation of the thermodynamic quantities of a metal in a magnetic field. 1
The variation of the rarticle density N with the chemical potential p is ><
firet investlgaced for N= -iG (x,x 3' ) ) In Fourzer representa-

tion {2 X'=+x,t'»t+0° T

g}l:, n SdeG“Y(r l “)) G'{: (l r; (1))(181

(Zn)’ SS dade’ Sd’sld"s,d"ssd’sﬂ’lGN, (r, 81; @) Gage (54, 1; w) X

X rala. auxy (slv @; g, (’) S3, o'; 3 Soy (1)) GBJ! (' Sz, @ ) Ga afi (53' l o )

which can be transformed into _
Vz? 2
Ef el A0 C(2'm)d)

o= a{l4 (e p) P o) P Gy aw) o)

e

(D=——a(‘z;;l

) — Po dp,
O Jp=p, w=0  m® dp *
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Quantum oscillations of the...
dp? )’ 1 4
E(z’ ©*

1 Y
v (2
ing part of the thermodynamic potentialQ

)

and
W _
o Vim® 4n2

For the osoillat

——) m et G
4n‘

Zf‘/' cos(2nr— — _)

43

hold.
Grou = __ Yamte ﬁ)‘./l
- 3 V2m _n'

It is found that
7+

aN Vo' dph\ii /4
= g V2m d;; ) {C( ra Z’w'
ntlal

6p.
and for the oscillatlng part of the thermodynamic pote
J A—EH/
) rg( ). 69

ooV (ar

3 A—f-EH/Z

\7] Q). LIA
—_—

0y = — =
o = S
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for the osoillating part of the magnetic moment

M mh (ﬂ' ”)’/o ® hd (— 1)
T T IO &

§ : cpy EA
cos (E_—:tr)sm(nr—cm — 3 )

where B* = ef/m*c, ¢ = yT and f/8% = 4721/388*y. The results show that the
Lifshits-Kosevich procedure can be followed in order to determine
oscillation periods. Deviation from the usual formulas occurs for the
oscillation amplitudes and is due to the variation in the effective magneton
excitation caused by electron interaction. Without taking account of spin
susceptibility an expresgssion for Mogc may be found from the usual
representation of the eleciron system as a quasi-particle gas. This
conclusion agrees wiih that of Luttinger. L. P, Pitayevskiy (ZhETF, 31
1794, 1959) and A. A. Abrikosov and I. M. Khalatnikov (UFN, 66, 177, 1958)
ere mentioned, Academician L. D. Landau is thanked for discussions. There
are 4 figures and 11 references: 8 Soviet and 3 non-Soviet, The latter
read &s follows: J. M. Luttinger, Phys. Rev. 121, 1251, 1961;

E. Sondheimer, A. Wilson. Proc. Roy. Soc., A210, 173, 1951; Higher
transcendental functions, 1, N.Y., 1953, p. 24.

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000616220006-8"



"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000616220006-8

Y ve AR R U T g Sl B3 4 4 Uy 2345 8 1111ha0 Bbss, locr ik 1 01) LS M SR MR EN R (H1E SR & L bURt RO U AN (AT R RO B e 13
; i P bamacaetet et e o 2 T O Y (e R e ST T

]

26710
| o
Quantum oscillations of the... g{ggééf;é041/005/025/038

ASSOCIATION: Instihn‘fizicheskikh problem Akademii nauk SSSR (Institute
of Physical Problems of the Academy of Sciences USSR)

SUBMITTED : May 31, 1961
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AUTHOR: Gor'kov, L. P,

Sa—— ———

TITLE: The forces acting on a emall particle in an acoustic field
© in an ideal liquid

PERICDICALs  Akndemiys nauk 899R, Doklady, v. 140, no. 1, 1961, 6091

TEXTY The author suggests a method for calculating the average forces
acting on a particle in any acoustic field in an ideal liquid. The di-~
mensions of the particle are small as compared with the wavelength of the
acoustic fields It is shown that it is sufficient to solve the linear
scattering problem, As a small particle in the theoretical investigation
the authors considered a compressible gas-filled sphere, which could be
moved by the forous of the acoustic field. For the velocity potential of a
wave scattered by the sphere, the expression

W = —garpahy — 5 fy div (v, 1), (1)
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The forces acting on a small.., B104/B109
is obtaineds R ia the radius of the ephere;_f is the density of the gas
of the spherej 5’ is the density of the liquidj 5,, is the density of the

.oompxesaed spherej v is the velocity of the incident wave; f1= 1 - qiD/c @;
£, = Q(g ig)/(Zs% 4-9) The first term in (7) expresses the "ejection"

of mess owing to the compression of the gas in the incident.wave. By means
. of this formula, th%,follow1ng equation is obtazined for the potential
U(F) of the forces F acting on the sphere: .

-t | pd %
S U=2R%\gash—5h
— — (12)
where o is the velooity of sound, p;z and vﬁ are averaged values of

_ pressure and'velocity at the point where the particle is located. This
_ formula holds for a plane traveling wave. The formula

" Card 2/%
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U= _n( (13)

/o

whete & 1g the Intensity of the radiation source, holds for spherical
waves. This indicates that e. g. for f2> o, f1 >3/2 f2 the particles are

attracted by or repulsed from the radistion center, as depending on their

distance from the center. V'Q/QLJé% is the condition for the applicability
of the results obtained here- “The author thanks Academician L. D, Landau
for a discussion and valuable advice, Thara aro 3 referoncent Soviet
and 2 non-Joviet, The referonco to English-lunguage publications reads as
fellows: L. V. King, Proec. Roy. Soc., A147, 212 (1954),

ASSOCIATION: Institut fizicheskikh problem im. S. I, Vavilova Akademii
: nauk 3S8R (Institute of Physical Problems imeni S, I. Vavilov
of the Academy of Sciences USSR)
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ALTISKOV. Aleksey Aleks i ' i BYAY iIlSK
: ekseyevichs GOR'KOV, Lev Petrovich: S2YALOSHINSKIY
Igor? Yekniyel'yevich; G’UROV‘,—K“:&, Ted.; CST?IE, L.Yu,, tekhn:
red.,

["Quantum field theory methods in statistical physics] Metody

kvantovoi teorii polia v statisticheskoi fizike. Moskva, Fizmat-

giz, 1962, 443 p. (MIRA 15:7)
(Quantum field theory)
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AUTHORS: Gor'kov, L. Psy Pitayevskiy, L. P.

~

TITLE: -Trensition of liquid HG3 into the superfluid state

PERIODICAL: . "Zhurnal eksporimerital'noy teoreticheskoy fiziki, v. 42,
’ e no. ‘_2, 1962, 600"605 )

TEAT: The céopez: effect ‘in' He3, i.e. transition of He3 to the superfluid
ptate, is investigated. " Theoretically, this effect is due to pairing of
excitationg which attraet each other when they are in a state with a

sufficiéntly -large orbital anguler momentum (1>1). The transition tempera-
ture i found as Lo o /
RN E T{. = (2/:‘)'\‘;;8—!/! =(Pg/m'ﬂl) elme—llx'

[ et . (R (14)
[ etz A

i BRI ) AD,
Lo B IR R =Ty =

3 = {[(21&)2/5 mni*ézj (3N/8n%2/§}2 a (mcg/m“cz)z. N - number of atoms per
bmi(\‘i ¥’C}%ume, n -~ mass of HeJ atom, n* -~ effective nass of excitation,
ar
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Trensition of liquid He” into ... B108/B138

¢~ compressibility of liquid HeB, 022 - compressibility of ideal Permi

gas with mass m and density N. 1In fact, pairing of the excitations. takes
place at not too great 1 (probably at 1 = 2), i.e., at temperatures much
- higher than calculated from the asymptotic formula (14). However, an
estimation with the aid of formula (14) (which is applicable only for
large values of 1), using 1 = 2, yields Tcﬁ’2'10'4 °K. On the basis of

other estimations it is concluded that T_ probably lies between 8+10™ and

2‘10'4°K.. E. E. Bhnol! and N. D. Vvedenska, collaborators of the
¥utennticheskiy institut (Institute of Mathematics), are thanked for cal-
cwlalions, S. P. Kapitsa and Academician L. D. Landau for discussions and
~-marks. Mention is.made of N. N. Bogolyubov et al. (Novyy metod v teorii
sverkhprovodimosti (A new method in the theory of superconductivity, Izd.
AN SSSR, 1958). There are 2 figures and 7 references: 4 Soviet and 3
non-Soviet. The three references to English-language publications read as
follows: V. I. Emery, A. M. Sessler. Phys. Rev., 119, 43, 1960,

K. A. Bruecrner, I. L. Cammel. Phys. Rev., 109, 1040, 1958; A. C. Anderson
et al. Phys. Rev. Lett., 6, 331, 1961, '
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ASSOCIATION: Institut fizicheskikh problem Akademii nauk 35SR (Institute
of Physical Problems of the Academy of Sciences USSR)

SUBMITTED: September 15, 1961
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LUTHCRS: Abrikosov, A. A., W

TITLE: Spin-orbit interaction and the Knight shift
in superconductors

PERICDICAL: Zhurnal eksperimentalfnoy i teoreticheskoy fiziki,
v. 42, no. 4, 1962, 1088 - 1096

PEXT: It is shown that consideration of spin-orbit interaction may provide
s quantitative explanation of the freguency shift of nuclear magnetic
resonance in superconductors at absolute zero. This Knight shift is
proportional to the paramagnatic susceptibility of the conduction electrons.
in a polycrystalline small superconductor the electrons undergo scattering
from the grain boundaries. Owing %o spin-orbit interaction, scattering
changes the paramagnetic susceptibility of the superconductor, thereby
leading to the Xnight shift., Formulas of the type

oy 2 1

S e ] e AS

VU AnT;§AM+AMVF?T+WMJ (18)
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Spin-orbit interaction ... B108/B102

aere obtained for the paramagnetic susceptibilities. & is theenergy gap in
the spectrum of the pure superconductor at a given temperature, Theory
and experimental data are in good agreement. There are 6 figures and 12
references: 3 Soviet and § non-Soviet. The four-most recent Bnglish-
larguege references read as follows: R. A. Forrell. Phys. Rev. Lett., 3,
262, 1959; P. V. inderson. Phys. Rev. Lett., 3, 325, 1959; J. Bardeen,

J. R. Schrieffer. Progress in Low Temp. Phys., 3, Amstordam, 1961;

G. . Androes, ¥. D. Knight. Phys. Rev., 121, 719, 1961, ,.

ASSOCIATION: Institut fizicheskikh probdlen Akademii nauk SSSR
(Institute for Research on Problems of Physics
of the fcademy of Sciences USSR)

November 4, 1961
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_ AUTHORS: Abrikosov, A. A., Gor'kov, L. ?.n_m_
- TITLE: The nature of impurity ferromagnetism

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 43,
no. 6(12), 1962, 2230-2233 :

TEXT: The ferromagnetism discovered by Matthims et al. (Phys. Rev., 115,
1597, 1959; Phys. Rev. Lett. 1, 44, 92, 1958) in nonmagnetic metals doped
with paramagnetic atoms was first explained by the exchange interaction
between the impurity atoms and the conduction electrons. This concept was
refuted, however, in a paper by Yosida (Phys. Rev. 106, 893, 1957) who
argued that such an interaction cannot cause a uniform polarization of the
electron spin. The latter is assumed to occur only in the neighborhood of

- the impurity atoms and to decrease rapidly with the distance from the atom
concerned; but this concept is not correct as the decrease does not take
place rapidly. The contribution of all impurity atoms to polarization has
therefore to be taken into account. The electron density with different
epin orientation as a function of the number of rendomly distributed

.
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impurity atoms is calculated on the basis of this concept and with the aid of
a formula of Yosida. It is shown that spin polarization of the impurity atoms
causes uniform electron polarization. Furthermore, “the thermodynami ¢
propertien of thiy wodel sre atudied, The Curie Yomparatvre in dgterminiad
from Vha interanl why frod enorgles of the system. It ig found to be
proportional to the impurity concentration. For temperatures above the

Curie temperature a formula is given for the paramagnetic susceptibility.

ASSOCIATION: Institut fizicheskikh problem Akademii nauk SSSR (Institute f
of Physical Problems of the Academy of Sciences USSR)

SUBMITTED: July 3, 1962
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LUTHCRS: Gor'kov, L. P., and Pitayevskiy, L. P.

Pormation of a shock wave on reflection of a weak
discontinuity from sonic line

ikedemiya nauk SSSR. Doklady, v. 144, no. 2, 1962,
293 - 296

DR4T:  Phe formation of a shock wave was studied under the condition
wvhere a weak discontinuity is reflected from a l‘ne. along which the

Tiouw velocity equals the local velocity of sound \sonlc ;1ne) Herein
assumed that the jump of the Tirst derivatives of <he' velocity of
’scontlnuﬂtj on the coordinates is negative. In this case, the
ontinuity reflected from the sonic line has the form of a shock wave
e intensity is exponentially small near the poini of reflection. IT
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velocity derivatives are positive, ney give rise to weak logarithmic
ingularities such as have been studied dy L. D. Landau et al. (DAN, 96,
There are.2 figures.
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PREGERTED: December 15, 1961, by L. D. Landau, aicademician ) ‘/n
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APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000616220006-8"



"APPROVED FOR RELEASE 09/19/2001 CIA-RDP86-00513R000616220006-8

BRI Tl nd! i ddls =[: l ( ill! 'Il I EMLIRY ﬂ' Sl R ‘: 2Rk sHavH A Hshs § ¢

1 1803163 wmu,/ycc(w)/gns LFFTC/AZD, LTP{C)

ACCESSTON MR: "AP3000TLL $/0258/63/003/002/0

Yy 7
AUTHOR; Gox'k ov' L. P..:(*ioscow) 5 a

uu‘ﬂi;«dldiw \ 5 o
'.l‘I.{"’ , nonlinee.r oscilllations of gas column

SOURCE: Inzhenc;'my"y zhumah, v, 3, no. 2, 1%63, 246-250

TOPIC TAGS;: ' Tesdhanéd, shock wave, oscillation, noniinear effect

A4BSTRACT: A simple amerlysis has been presented to solve the prodlem of nonlimear
oseillation of & pas ¢olumn in 2 tube with one end closed by a solid plug and the
other by an osnxllauimb piston, The amplitude of the slnucowd’allv oscillazing
piston is limited by the assumption Aw<<lc {A=amplitude, v =frequency, c=souni
spead). The imviscid hydrodynamic eaquations are integrated using a discontiauous
lirearized solution neglecting all terms higher than the second approximatioas.

4 shock wave appears at resonance frequencies. When the n-th node is excited,
n-chocks ave prasent simultaneously. It is shown that for large tubes the ef fec;
of viscogity is negligible and energy is dissipated primarily in the shock wave.
whe expresslon for the pressure jump across the shock is given by eguation

T _;xl/"?‘f' SN
; s dp=in ) g V-5 s) :
CCrd 172 it e e -
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"he suthor expreéses hils deep gratitude Zor the numezous discusplons he had with
L. D. landau ané P, L. Kapitsa and rheir influence on &bis woxk. The author also
. thanks_a, I, Gulyayev and V. M. Kuznutsov for their help.” Orig. art. has: 30
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GOR'KOV, L,P,
Estimation of the 1imit eritical field strength of rigid
an?erconduotors. Zhur. eksp, 1 teor. fiz, 44 n0.2:767~769
F 163, (MIRA 16:7)

1, Institut fizicheskdkh problem AN SSSR,
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GOR'KOY, L.P.; MRLIK=BARKHUDAROV, T.K.

Weroseoplo derivation of Ginsburg-Landmn etuast ioas Tour non
anisotropic superconductor. Zhur. eksp. 1 teor. fiz, 45 .
no.5:1493-1498 N '63, (MIRA 17:1)

1. Institut fizicheskikh problem AN SSSR.
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O

f'.PITL&R: sibi.li’oy *‘;ff ‘..ero-sound type: o:" oscdllations in metals ’%

SCUECE: Zhume.l exsper. 1 teare’t.. Tizdkl, v. b, no, 5, 1963, 1650-1660

:"‘DPIC ‘IAGS. Fermi 'Lif,qu.ldg zern sound, netnls

?AT:S’ERA(.T.. Ze:r&-sound electron oseillatlons in an anisotrople metal are studisd
- the basis of the theory of the Fermi Jdqeid. ) Both spin and

[ 2N
Q "‘,Ll lavions m‘x? »’Ch pible, The later apparently exist
;- »Ir' $83 8 inj ’HL“‘ v[ l") l‘n, - JL 13,14/ v

as > u} .4') -

e wr S
DRGsSRAEN

(4410

wr axisn LF edne regnrictions ars duposed on .imz.- HaFT SRR MITIES
lderaction, For symmetrie directicns in the crysial, thss
ajipraciably ml:axed.. 'Ihe non=-s5pin oseillations Hl /2 twe lin
dispersicn law, one at radio frequencies ard the other in
v*ss;n..l* by of o‘bsewms zero sound in mabals is diseusssd, It
at zern-sound oscllilations might manlfest thezselves ciso in
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o1 AUPHORY  Goxkpv, Lo

Ba1 Plbayevekiy, L. ¥, s

TITLEs Torm Bpiiitting soargy dn a hydrogen zolscules ;‘{f' )

SO3CE: - AN SSSR, Doklady®, va 151, no. 3.7 1963, 822-825

TOFIC TAGS: E bub 2 berm splitting energy, Heitler-I '
- 3 b 3} 3 pr-London € 4 h
equation, pertvrbation theory.. : = eraen thecry, Schroedinger

ABT'RACT s Thi gonrgy #f the olestyon teims of a hydrogen molecul»’z:m enerall
cezputed By the Heitler-London approach in which the inibial wave f;;z"*gi;s Y
azre‘ taken as thp gaymme‘ggrﬁc_. and anti-nymmeirlc scmbinations of wave fun;;ic:ﬂ in
ngutral stoms,  Aukhorg tittompd to ahow 4n Shils wers that thily aprroxiszay j:c:r i 4
;}ztt valld oven for lagym interatonio Alolepnes, Instomdy Vha 'Jwr::f'hu«x w ‘;:*
Lilon oot be n!O}eVbtl anaty and the wave funchions of elpebvons within ‘he"r*‘imle
of' the potential barrier.must also be found. Zuthor did this in present aludy
Repults shov that the vaneder-Yaals forces predoninats for largs 3-v;=ra‘*n;{ﬂn.
distances, whils the exchange forces predominate al srall dista;zc;g“ ;;-:‘: ;",r
ere of the szawe odder of magnitude at internediate distances, Orig: a;t:..},;;:ces

] 1 i‘i B AR e A - T
- 158%3 gufilstlﬁu’ga WF .;}A;?fcs Problems, Academy of Sciences, SSSR. ‘ ;
e 1Ry :
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' ACCESSION 'NR: AP4031159
 AUTHORS Gor'kov, L. P,; Rusinov, A, I,

i
|
¢ ) o '
- TITLEt terromagnetiem in superconducting alloys, ‘ 1 .
: §souncsz Zh, ekspev, i teor. fiz,, v, 46, no. 4, 1964, 1363-1378 i

; . {

5'ronc TAGSt superconductivity, superconducting alloy, ferromagnetism
I

! ABSTRACT: The coexistence of ferromagnetism and superconductivity g
t
i
i
i

"in alloys containing paramagnetic impurities is demonstrated by the
§usé of a model of impurity ferromagnetism which leads to a linear
:dependence of the Curie temperature on the impurity conceantration
'in the region of small concentrations. It is assumed that the impu~
‘rity spins, while being ordered, produce electron-spin density by the
exchange interaction with conductivity electrons, The average energy:
.0of the impurity-spin interaction with the electron-spin density = come.
;pensates for the loss in electron kinetic energy. It is shown that,
,although the addition of fmpurities depresses the superconducting '
isuperconducting transition temperature, it also brings about such a
'modification of the electron~pair function that the paramagnetic

lCord 12 S
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ausceptibility at T w O becomse nonxero, This Le due to the nowson~
cmexvation of tha eleoctron~palr spln during icattering on the impurity
;apin., At sufficlently low temperatures, the occurrence of a finite

ielectron susceptibility favors ferromagnetic ordering in the ouper~

jconducting phase, Orlg, art. has 7 figures and 52 formulas.

|accEssion NR: AP4031159

!ASSOCIATION: Institut fizicheskikh problem Akademii nauk SSSR
(Institute of Physical Problems, Academy of Sciences, SSSR)

!SUBMITTEDR 050ct63 : DATE ACQ: O7TMaybl4 . ENCL: 00

SUB CODE: PH " NO REF SOV: 006 OTHER: 005
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\ACCESSION MR:  APS0M65T1 UR/0056/65/c48/006/1772/1775

| s
‘;AUTHOR: QQZ‘.:’-‘SQYY;;__:_E:_‘.-W{ e Lé 7/ r
TTLE: Spin-orbit imbérsction with the lsttice and the Knight shift in sup

——duekors g 45 8

:SbURCE: Zhurna.ltekspe?imental'noy i teoreticheskoy fiziki, v. 18, no. 6, 1565,
féll.’?'ii’--l'l'(‘j c
MOPIC TAGS: superconductivity, pair production, spin orbit coupling, crystal lat-

'tice, conduction band, conduction electron

'ABSTHACT: The effect of the spin-orbit interaction of the lattice electrens on the -
¥night shift of & superconductor is evaluated. The analysis refers specifically to-
‘the interaction with the lsttice itself, and not to the spin-orbit interaction of
‘the conduction electrons with externel impurities or with the boundary of the sam-
‘ple, 5o that no dependence on the sample size is involved. The existence of an em-
pty band in addition to the conduction band is assumed. The spin magnetic moment
.of the conduction elestrons in a megnetic field is calculated first in standard  ;
‘fashion and allowance {s then made for the superconductivity. The mixing of the
‘functions of the various bands due to the spin-orbit interaction is next accounted
ifor. . It iz shown that the spin-orbld interaction reduces to & shift of the Fermi

ercon-

i
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.surfece, and cti:mﬁot be eredited with the observed large Knlght shift in supercon- ,
ductors. Attention is drsvm to the fact thet if the shift is indeed independent of |
the sample size and is equal to 2/3, a5 in the case of mercury, then this can serve
‘as proof of the fact that Cooper peiring occurs in the triplet state. Orig. art. !
kas: U figures aad } formulas. ;
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BY 00V, YuuAe; GOR'EOV, L.Pe; DZYALOSHINEXIY, I.Ye.

me-dimensional superconductivity, Pis’, v red, Zhur, eksper. 1

tooretefiz. 2 N0.3:146~152 Ag 165, .
(MIRA 18:12)

1. Institut fizicheskikh problem AN SSSR i Institut tsoreticheskoy

fiziki AN SSSR. Submitted June 15, 1965.
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USSR/Diseases of Farm Animals - Diseases Caused by Bacterls R
and Fungt

AbS Jour : Ref Zhur Biol., No 5, 1959, 21379

Author :  Qor'kov, M.

Inst JTE———

Title . The Advantages of a Complex Treatment of Cattle Affected

with Actinomycosis.

orig Pub : S. kh. Sibiri, 1958, No 6, 54-56

Abstract : Seventy heads of cattle affected with actinomycosis were
divided into 4 groups. The animals of the first group
vere treated in a complex manner; radical operation,
blood transfusion and penicillin, The animals of the
second group were given a penicillin injection 2k hours
before and after the operation; a blood transfision was .
not performed. In the third group penucillin wus admini-
stered in addition to a blood transfusion withoat an ope-
rative inferference; the animals of the fourth group
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GOR'KOV, ¥. P, Cand Vot Sci -- (diss) "Blood trancfusion in combinad trentment
of cettle affected with actinomycosis." Owmsk, 1959, 17 pp (Omsk State Vet Inst

of the Min of Agr RSFSR), 150 copiés (KL, 41-59, 105)
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GOR X0V, M,P,, dotsent . _ .
Tantaluw suturing of the parotid duct with an angiorrhaphic
apparatus. Veterinariia 41 no,1:80~81 Ja '64.
. (MIRA 17:3)
1., Omskiy veterinarnyy institut,

it
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GORVEQY, M.7., dotsent; PANOV, V.B., student

Hertisel operations on lungs in calves, Veterinarife A1
no.bg8l.82 Je '64. (MIRA 18:6)

1. Omskiy veterinarnyy institut,
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GOR'KOV, ¥.; LYAKHOV, K,

Program of action of the Volga River workers, Rech, transp. 22
wo,3:3=4 Mr 763, (MIZA 16:4)

. Naclalinik sluzhby ekspluatatsii flota i portov Volzhskogo
ib”be?iﬁz}mogo rachn:go parokhodstva (for- Gor'kov), 2, Zamestitel!
nechal'nike sluzhby ekspluatatsii flota i portov Volzhskogo
ob"yedinennogo rechnogo parokhodstva (for Lyakhov).

(Volga River—Shipping)
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Gor'kov, P. P.
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Dynamic action of a fluctuating fluid on a partially-filied tank

Izv. AN SSSR, Otd. tekh, nauk 2, 19-2h, Feb 1954

Presents a solution to the oroblem of the motion of an ideal incom-
pressible fluid in relation tc a cylindrical tank, horizontally
placed and moving forward with constant acceleration along a heri-
zontal rectilinear path. Graphs. 5 references.

By Academician A. I. Nekrasov
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AUTHOR ELINSOR M.I., GOR'KOV V. A., VASIL'YEV G.F. PA - 2576
gtudy of the method applied for reduction of autocathode

bonbardmentby the jons of residual gases.
(Issledovéﬁiye odnogo sposoba umen' - sheniysa bobardirovki
avtoelektréﬁﬁ#kh katodov ionami ostatochnykh gazove
PERIODICAL Radiotekhnika 1 Elektronika 1957 VYol 2, Nr 2, PP 204 - 218 .

(V.5.8.R.)
Received: 4/1957 Reviewed: 6/1957
ibilities of reducing the nupber of eleotrons

ABSTRAGT 0f the three poss
n,, e.8. by & considerable reduction of the current average
yilue 1 according to time, by the reduction.of N (concentration

atome) and of R (under normal conditions
R==1 cm) and of the geometrio factor R respectively, the
third method is dealt with here. The reduction of R does not
mean that the anode has to be in clese proximity of the
cathode, but 2 wyiptual® anode is produced which is situated
ag near the emitter as possible and possesses the property
that the lons formed between the anode and the cathode get
to the point whereas those ions which.are formed behind this
anode are directed towards the negative electrodes specially
intended for this purpose. geveral varieties of electrode
systems aTre dealt with which form & nyiriual?® anode near the
point. A four-electron system appears to offer the most ad-

A e 1 i i
A W it Rl IR ikl
£ 7 R b 1 i Bt eriairatiail uﬁn;n{ AT al
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ASSOCIATION:
PRESENTED BY:
SUBMITTED:

P4 ~ 2576
Study of the method applied for reduction of autocathode
bombardmentby the ions of residual gases.

vantages. The various technological methods worked out by the

authors are described. These methods permit all operations to

be undertaken with high accuracy and convenience. The process

of eléctrochemically cauterizing the wire point was especially

simplified. The various experiments are described; e.g.

1. with active adsorbing films by means of two different
methods,

2, experiments of bombarding points of pure tungsten with
mercury ions, and

3, tests for the detsrmination of the life of valves and the
peculiarities of emission connected herewith.

The system with a strong asymmetric configuration of the
electric field is tgggpest means of reducing the detrimental
effect of ion bombardmgnt.
(21 illustrations) -

not given.

30. 7. 1956
Library of Congress.
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AUTHORS: Yelinson, M. I., Gor';pvlwzlél‘and Vasil'yev, G.F.

Y - . s
TITIE: Field Emission of Rhenium (Avtoelektronnaya emissiya

reniya ,
PERIODICAL: Radiotekhnika 1 Flektronika, 1958, Vol. 111, ¥o,.3,
pp. %07 = 312 (USSR).

ABSTRACT: The field emission of rhepium was investigated by

Barnes (Ref.l) but the main shortcoming of his work was the

lack of any data on the stability of the emission when the
emitter was subjected to jon bombardment. The aim of the
present work is to provide the missing data, The investl-
gations reported were carried out on point cathodes made of
pure rhenium or of tungsten coated with a layer of rhenium.
The rhenium paints were prepared by means of an electrolytic
etching of thin rhenium bars. A typical rhenium point is
shown in Fig. 1. The rheniated tungsten cathodes were pre-
pared by depositing the rhenium electrolytically on to tung-
sten points. Pirst, the emission patterns of both types of

the emitter were photographed (see Figs. 2, 5, 4 and 5)
and-4t -was faupd- . that in both cases the emitter has the
-same hexagonal lattice structure. The met
- of the emission stebility of the point cathodes,
Cardl/2t° ion bombardment, was similar to that describe

CIA-RDP86-00513R000616220006-8

nhod of investigation
when subjected
d by the author

REEER XM

APPRO :
VED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000616220006-8"



"APPROVED FOR RELEASE: 09/19/2001

dli=iel 8 silt R N R B
s ISR

455 R £

C{A-RPPSG-OOS13R000616220006-8

TUE B o L4 Lat kB | i E TS R O] U L K LA

P

Field Emission of Rhenium 109-3-1/23

in an earlier work (Ref.2). The cathodes were subjected to

' bombardment by mercury ions; the pressure of mercury i§6the
investigated tube caild be wvaried from about 1 to 20 x 10 ~ mmHg.
The experimental curves illustrating the characteristics of
rhenium cathodes are shown in Figs. 6 and 7. These are in the
form wu(t) , where ut) is the voltage across the investigated
tube and t 1is time; the curves are plotted for a constant
current; in this way, it is possible to avoid the negative
resistance regions and the resulting gvalanche-like increase
in currents. By comparing the curves of Fig. 7a and b, it 1is
seen that rhenium is about six times more stable than tungsten
(the curves of Fig. 70 are for pure tungsten). Some measure- '
ments were also made on the field emission of tungsten in the
atmosphere of mercury vapcurs and in the presence of hydrogen.
The resulting curves are shown in Fig. 8. The decay of the
emission of a pure tungsten cathode and a rheniated tungsten
cathode, invthe presence of hydrogen, ijg illustrated in Fig.9
by Curves l'and 2, respectively. There are 9 figures
(ipcluding 5 photographs), 1 table and 4 references, 1 of
which is Russian, 1 German and 2 BEnglish.

SUBMITTED: June 3, 1957

AVATLABIB: Library of Congress
Card2/2 J ne .
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SOV/104~4-6-27/27
AUTHORS: Qg;'kov,“y.A,l_Kofanova, T.I.

TITLE: Irnter~departmental Seminar on Catircde Electronics
(13th Meeting) (Mezhduvedomstvennyy seminar po katodnoy
elektronike) (13-e zasedaniye) (New Item)

PERIODICAL: Radiotekhnika i elektroniica, 1959, Vol &4, Nr 5,

pp 1067 - 1068 (USSR)

ABSTRACT: The meeting of the 3eminar took place on February 2, 1959,
at the Institut radiotekhniki i elelktroniki AN SSSR
(Iastitute of Radicengineering and Electronics of the

Ac.Sc., USSR). The foilowing Lectures were delivered and

discussed:
¥M.L. Yelinson - “"Investigation of the Field Emission of
Dielectrics Containing Admixtures";
A.I. Krokhina - "Destruction oif the
to Ion Bombardment and Heating";
V.A. Shrednik - "Dependence of the Work Function of the
Thin-layer Cathodes on +the Coverage Rezion%;
e A.FP. Rumyantsev - wInfluence of the Temperature Processing
CTERESAE on the Work Function of the Compounds Having High Melting

PDintS"Q
The report gives comprehensive suw

presented.

Dielectrics Subjected

pmaries of the lectures

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000616220006-8"



"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R000616220006-8

> -“f?' ’_il_‘ FIAEC e R LHEGRIEH AEBER)I BY BT TN VR TR RE S LI I AT RN BTREE (SUEDL i i 7 e
ReE. 23 IR $/109/60/005/008/018/024
23130 (/003,//37,//8/0) E140/E355

AUTHORS : Yelinson, M.I., Gorfkov, V.A.LJYasnopol‘skayap AA.
and Kudintseva, G.A.

TITLE: Pulsed Field Emission at High Current Densities

PERIODICAL: Radiotekhnika i elektronika, 1960, Vol. 5,
No. 8, pp. 1318 - 1326 + 1 plate

TEXT: The article concerns the geometry of the widely-used

point emitter, as sketched in Fig. 1, The experiments

deseribed in the liteirature have neglected the influence of

the cone angle &« ., (et this angle has a substantial effect,

for the following reasons: it determines the azimuthal field
distribution and thus the total emission cone Y . more ,
fundamentally; a largsr angle improves the heat conduction away 7L
from the tip and thus reduces the possibility of a vacuum arc :
forming: the angle affects the stability of the t1ip geometlry

by counteracting surface migration of atoms during heat ireat-
ment and by influencing the field distribution close to the
emitter it affects the character of ion bombardment of the

emitter surface, The present work is concerned primarily

Card 1/§L
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Pulsed Field Emission at High Current Densities

with the geometry of the cone angle a and the pulse field

emirss:on of o now class of refractory alloy amitters, using e
LaB6 and 7rC points. Tungsten points were also studied as a \/
control. Fig., 2 shows the technique for the successive

enlargomont of the angle a . Successave gt-hes are made in

caustic soda, the tip of the point being masked with glorules
of acrylic resin, Microphcotographs of typical tips. showing
a range of angles between 15 and 85° are reproduced in Fig:3
(note: the scale of ¢ is 10X smaller than the others).

It was assumed that Drechsler’'s approximation (Ref. L) is
valid and therefore only those measurements were employed in
the final treatment which fitted this approximation fairly
exactly. The volt-ampere characteristics obtained are typified
in Fig. 9b, where the rectilinear characteristic at low
current densities agrees with the theory of metal field
emission. At high current densities there 1is an appreciable

Card 2<}[
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Pulsed Field Emission at High Current Densities

downwards deviation from rectilinearity. The density at
is distributed over a wide range -

which this deviation occurhd 1
to 3.4 x 107 A/cmz‘ The working densities

of field emission current obtained from the refractory alleys
is at least as good as that from tungsten. The deviation

of the characteristic from the theoretical is in the opposite
direction from the results of Ref. 1, where the deviation is
in the direction of higher current densities:

An interesting result of the work is the dependence of pre-arc ,
current density on cone angle a . The relationship 1is plotted

in Fig. 11; the points marked x are the experimental points L\
and the points marked O have been corrected for the mean !
radius of the emitters. The experimental data obtained

exceed the theoretvical predictions (Ref. 7). Two possible
reasons are that the theory neglects thermal radiation and
formulates the boundary conditions for large angles «
incorrectly. The deviation from rectilineariy at high current
densities, noted above, may be due to the influence of space

from 3 X 106
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Pulsed Field Emission at High Current Densities //

charge. Another possible reason is that the shapaz of the
potential barrier is not 1in accordance with the cslassiczal
image force theoxry (see the abstract of the previous article
- pp. 1315 =« 1317). The present authors consider the space
charge explanation more 1ijely, and advance a number of
reasons. However, the presence of a segment of the charac -
teristic with increased rate of growth of current density
requires further consideration. The results indicate that
the greater stability and higher workzng current densities
obtained from points with a large ccne angle a1 are
advantageous. There are 12 figures and 9 referenczs:

3 Soviet and 6 mon-Soviet.
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AUTHOR: Gor'kov, V.A.
o hAs .
TITLE! The First Symposium on the Field Emission of Electrons

PERIODICAL: Radictekhnika i elektronika, 1960, Vol. 5,
No. 12, pp. 2069 - 2073

TEXT: The symposium took place in Tashkent during

May 10 - 20, 1960.

It was organised by the komissiya po elektronnoy mikroskopii

pri Prezidiume AN SSSR (Committee for Electron Microscopy of

the Presidium of the AS USSR).

The symposium wWas attended by representatives of scientific- ,
research establishments, universities and development estab-~ -
lishments of Moscow, Leningrad, Tashkent and other towns.

Altogether, 22 papers and short communications were delivered

which dealt with field emission of metals and semiconductors,
enmission of hot electrons and the investigation of physical

and chemical processes by means of electron and ion guns.

Ppuring the first session, G.N. Shuppe read a review paper on
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The First Symposium on the Field Emission of Electrons

winvestigation of the Fieid Emission of Electrons in the USSR",
where he discussed the history of the works dealing with the
electron field emission in the Soviet Union. The author
attempted also to give a summary of the present state of the
investigation of the field emission in the Soviet Union.

K.I. Krylov and v.L. Fedorov read a paper on nfField Emission
Cathodes Made of a Small-diameter Wwire' in which they investi-
gated the field emission cathodes in the form of thin
cylindrical rods (diameters of 2-% u) made of tungsien,

A.P. Komar et al dealt with "Surface piffusion Coefificients of
Beryllium and Tungsten'.

A, P. Komar et 2L aabu considered the problem of "Influence

of the Impurity Distribution on the Emission patterns of
Platinum".

afira Study of Adsmorption, Migraton and gvaporation of Cadmium
;EiAgi?i? BRI KR s b WPGEsSeawm sl e3d srasanted in the
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First Symposium on the Field LEmission of Electrons

Yu.V. Zubenko read a paper entitleda "Adsorption, Migration
and Evaporation of Barium Deposited on Carturised Tungsten
w,C".

2

np Method, of Estimating the Influence of a Layer of Adsorbed
Atoms on the Work Function of the Electrons of the Base" was
doscribed in a paper by V.I. Veksler.

nInvestigation ol the Form of Monocrystalline Emitters Made
of Tungsten Carbide by an Electron Microscope' was described
in a paper by Yu.B. Zubenko.

1.L. Sokol‘fskaya and G.P. ShcherbakoVv described their work
devoted to Hinvestigation of the High Field Effects in
Emitters Made of Monocrystals of Cadmium Sulphide'.

K.T. Krviav et al gave a paper on nThe Formation of an ;
Electron Beam Produced by a Field-emission Cathode by Means \/
of a Strong Polarised Magnetic Field'.

Vv.A., Shishkin read a paper entitled ninvestigation of the
Emission Fatterns Produced During the Adsorption of Two-atom
Moleculos and Molecules of inert Gases'.
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First Symposium on the Field Emission of LElectrons

ninfluence of the Temperature of the Yoint of an lon Gun on

the Surface lonisation" was discussed in a short paper by \
N.A. Gorbatyy¥
S.Z. Rozhinskiy and V.A. Shishkin described their work on
nynvestigation of Complex Molecular Patterns of a Number of
Anorganic and Organic Compounds'.
D.N. Vasil'kovskiy studied "The Problem of Stability of the
Edges and the Determination of the Surface Energy in a
Crystal'.
M.I. Yelinson et al were concerned with "Interpretation of i
the Shape of Voltage-Current Characteristics of Field Emission
in Semiconductors and Metals'.
M.I. Yelinson also read a paper by G.F. vasil'yev dealing
with "intiuence of the Form of the surface Potential Barrier
and the Field pistribution on the surface of an Emitter on the
Shape of the Voltage~-Current Characteristics in the Field

; Emission",
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First Symposium on the Field Emission of Electrons

nPhe Emission of Electrons from Semiconductors Under the
influence of Strong Electric Fields" was described in a paper
by Sh.M. Kogan and V.B. sandomirskiy.

n"The Electron Emission Due to the Influence of a strong Electric
Field From Cylindrical Cathodes Based on 5i0, + c" was

described in a paper by M.I. Yelimson and A.G. Zhdan. v
0.D,' ProtopopoVv and B.G. Smirnov described the results of

their work concerning "The Influence of silicon and Germanium

on Electron Emission From Tungsten Monocrystals".
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AUTHORS : Yelinson, M,I, and Gor'kov, V.A,
TITLE: Certain Features of Field-Emission Cathodes Operating

in Microwave Fields

PERIODICAL: Radiotekhnika i elektronika, 1961, Vol,6, No.2,

pp.336-339
TEXT: A qualitative analysis is given of the operation of a
field-emission cathode in a microwave iesonator, Due to the

pronounced non-linearity of field emission cathodes the emission
in a sinusocidal electrical field occurs in the form of short
electron packets. For example, about 42% of the charge emitted
during a period can be concentrated in a phase interval of 16°,
during which the electric field varies by * 0.5%. Experimentally
the eleci{on concentration in the packet has been obtained in the
range 10 to 1011 em=3, Furthermore, the conditions of ion
bombardment for such a field emission cathode are much more
favourable than the case of a d.c. device. There are 5 figures
and 3 references: 2 Soviet and 1 non-Soviet.

SUBMITTED: Octob 1 196
Card 1/1 ctober 19, 1960
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AUTHORS ¢ Vikhlayeva, RoPey Gor*kgzl_vgg:,

Intcr~ﬂep&rtmcnnal geminar on cuthode electTONics

TITLE:
(iethn Nee11ng)

PERIOTICAL: Rediovekhnike 1 elektronika, V. 6, no. 6, 1967,
10%1 - 1032

repor: on the 18th meeting of the mezhduvedomstven-
kironike (Inter-departmental Seminar On

Cuthode Eleavronics) heid February &, “961 at the Instital radio~
tekhn ki i elektroniki {Institute of Radic Enginsering and Eiectro-
nics) AS USSR, 10 papers Were read. V.A.Grodkoc Dol liarkar ‘yan, V.
S, Zola-arevsk.y arnd T.N. Rubanovich, 1n their paper "The Condi-
tions of Appiicability of the Richardson - Dushman Bguation in

Analyzing Charssieristics 2f a Therme-Bieotric Coaverter". analy- \J

TEXT: This is =
nyy Seminar PO Kztodnoy eie

zed the characieristlcs of a thermo-elextric diodg converter and
showed that the spission coefficlients A - A (L -~ R): where AO =
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120.4 :mp/'cm"2 (%0)-¢, § - the refieclions getermincd by basic laws
of thermodynamicad. A method of determiting tne characteristics of
such converter wad auggested. paged on the gpplicatiion of existing
experimenta3 data on thermionic emission of niteria.s which answer
spe requirements of ths laws Of thernodynamldd. L.N, Dobretsov and
1.A. Rezgol, who partjcipated in the ¢1s1u38190; pcinted out seve-
rgl inaccuraclées resulting mainly from the interpreration by the
authers cf auantity A, G.V. Stepanov. y 1  Pokalvak:n and M. T
Biirer~n presented the paper npeculiaritied 01 the Fmission ol HOT
sleatrons fron spontaneous p - D Junctions in SiC Crystals”. The

guthors have been obaerving the high current dens:ty emissions
from amall size ~uminessent poiwnts, ol varioug tenpsratures gnd va-

ricus values GI back bias appiied 1J the junction. A snarp increase
of emigsion current and tendency of saturation weTE observed up to
the moment of the carrier avalanche effect. A spray«d coating of
BzO at the junction surface produces o 1arge increase of the emis-
gion current. I.M. Bronshteyn and B.S. Frayman read two papers:
nThe Inclastic Scattering of Electrons and Secondary Electron Emis-
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gion from Thin Layers of Certain Netais and Semi-Conductors” and
"The Influence of Work Punction on whe Secondary Emission. In the
first work, the authors gexperimentally estnblished all possible
presentations of the § « m dlagrams (shere & end m - the slow and
fast components respectively of the secondary emission) when depo-
siting one material on tu a base made from & di1fferent one. The
diagrams 5~ permit Zvaluation of the effectiveness 60 of prima-

ry electrons penetrating in depth end of inelastically reflected
electrons S and &lso of the trajectories of slow truly secondary
elertrons. The results were given for sprayed coating of Pb on Si
and Al; of Ti on Ag, Be and Al; cf Al on Pt and Ti, of S1 on Pb.
In their seccnd work with the heip of 5 ~ m diagrams it was shown
that with the shange of the work function oi the emitter and as a
rasult of abscrption ot <tg surfaze of foreign matter (Ca on Be
and hg; Ba con Be and Ti; Be, Ti., Ag 03 Ba; Be on Cal, <he observed
change in the wnefficient of serondary smission depends basically
on the change in 6. The values of 61, Sﬂ, and S were obtained for

Cerd 3/7
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Ba ard Caz and the role of the nreflected" stream, ir, vhe generati-
on of truly secondry emission electirons, |5 now established. Yu.
G. Anikeyev and B.N. Popov read the paper n3esonaary Emission of
Barium Oxide"; they measured the secondary emission of Bal0 under
pulse voltages and with cathcdes having a wide range ¢f their para-
meters variation, such as the pressure of CO- (from 10-8 to 10-5
pm Hg) and excess of barium in the o thode. The obtained absolute
valuz of the coefficient of gesondary emission was in good agree-
ment with values obtained by other guthors. At temperatures below
550€C this coeffisient 1S independent of T for all states of acti-
vity of the catnode. At high temperatures +he coefficzient is inde-
pendent of T if the sathodaes have low activation, rises exponenti—
glly for medium activated cathodes and falls siightly if cathodes
are highly activated. S.V. TzmayloV presented a paper on "The
Theory of Seccndary Flectron Emission”. He analyzed the influence
of primary electrons, being reflected in the layer of the material
on :he emission of secondary electrons. Developing the assumptions
of . Youker, the suthor succeeded in obialning & MmMOTe accurate
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analyticel expression for the current of secondary emission elec-
trons. E.S. Parilis and P.M. Kishinevskiy read two papers, "Energy
Spectrum of Ton-Electron “mission" and "The Mechanism of Ion-Elec~-
tron Imission and i+a Dependence OI the Ion Velocity". In the
first a mechanism of emission of excited electrons from the metal
was suggested which could explain theoretically the

energy spectrunm and evaluate the position of the maximum,

width and the maximum energy of electronse. The emission of elec-
trons in vacuum 18 considered as & result of Auger recombination
of the conduction electron with & hole in the filled zone, formed
by collisions of ious with the atoms of metal, the probability of
Auger recombination being =valuated using the wave furnctions of
Bloch. The authors gave & couparison of tpneoretical curves with
experimentally obtained dota. The second paper is a further deve-
lopment of -he mechenisn of the kinetic ion~electron emission sug-

gested earlier by the authors, based on & statistical analysis of
an inelastic ~ylliston of the 1on with the metal atoms, accompanied
by a hole formztion in the f1iled band with & consequent Auger TIe-
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combination with conduction eleciron, which reduces t0 the emission
of electron into the vacuum. The movement of the electron is analy-
zed using the cigssical netiiod of the Tyomas-Ferml model. A formula
for the coefficient Y of iun-electron emission was obtained, which
getermines the dependence of y on the velocity (u) of the ion; the
suthors also compured iLe theoretical curves v = f(u) with the ex-
perimental duta for different ions in ¥V and Mo, which proved to be
in good agre2wznt. The paper on "Mobility of tnti-Emitting Froper-
ties of Hetals und=Y the Infiuence of Carbon Dioxide" was presen-
ted by B.Ch. Dyubua_and B.N. Popov. The authors determined the

neat sbsorption of Ba at the surface of various metals. According
1o the decrease of absorption the metals can be put in the follow-
ing sequences Rh, Sr, Pt, Rey Mo W, Ti, HE, Zr. Experimental data
nove been produced which confirm the theory. It has been establi-
shed “hat 2r has the best anti-emission properties. It was shown
that hoth pure and coated Be, Ti, 2T and Hf possess increesed emis-
gion stability under the mction of 0o as compared with V. The com-
position of gases in the experiments was controlled by meens of a
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siuple omegatron. In their paper Ye.S. Zhmud', Ye.P. Ostapchenko,
A.T. Mgner and I.V. Yudniskly, "Certain Physical Properties of
Complex Compounds, Based on Barium and Maximum Oxides™ presented
the results of investigations into the physico-chemical and thermo-
electric properties of systems based on oxides of barium and of
hefnium taken in various molar proportions. The systems viere pre-
pared by sintering together the mixtures of powdered raw materials.
The phase composition of samples having different molar ratios of
constiltuents was determined using x-ray analysis. As the result of

their study the authors discussed the presence of a chemical com-
pound of BaHf03.
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