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3501 (1955)]. . Fundamenta) propertizs of systems in
the neighbourhood of the limiting podnts of Mability
areanalysed. Two examples of the application of this
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The empiricat tale of Stmna [Simon, Ruhenaun and :
: Edwards, Z. pfys. Chem. 3 6, 331 (1930)] £ = -
! —~A4 + BT™ for detenmining the pressurs along the Lo
line of fusion of simple substances is developed from -
i the theary of tne Hmit of stability (sce prezeding
; absteact), The comparison between experiment and
i _ theory shows that the model accepled can ba wsed in
i tho first approximation to describe the progerties of
: the fuslon corve of seal liquids. ¥, LACHMAN %
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USSR/Atomic and Molecular Physics - Statistical Physics, Thermodynamics, D-3
Abst Journal; Referat Zhur - Fizika, No 12, 1956, 34346

Authors _F}_M

Ingtitution: None

Title: On the Ratio Between the Stability Criteria of S. V. Tablikov's Homogeneous
- Phase and Ours

Original Periodical: Zh. eksperim. i teor. fiziki, 1955, 29, No 6, 884

Abstract: It is indicated that the crystallization criterion given in an article by
the author (Referat Zhur - Fizika, 1955, 2150k ) agrees with the criterion previously
obtained by S. V. Tablikov (Zh. eksperim. i tekhn. fiziki, 1947, 17, 386). The
author admits that his statement concerning the inconsistency of S. V. Tablikov's
criterion of liquid stability was in error. -
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SUBJECT USSR / PHYSICS CARD 1/ 2 PA - 1866
AUTHOR KARPMAN,V,I., FISER,I.Z.
TITLE On the Annihifatfon of Positrons in Metals.

“PERIODICAL  Dokl.Akad.Nauk, 111, fasc.6, 1212-1214 (1956)
- Tesued: 2 / 1957

The present work shows thet the correct computation of the life of a positron
annihilated immediately on free eleotrons leads to a fully satisfaotory agree-
ment with experimental data. However, the production of a positron in a matal
is very improbable. The presence of numerous free electrons must cause strong
soreening of the COULOMB field of any positive charge iggroduced into the
metal. For a positron that lives in the metal for v 10~ 'Y sec, soreening may
be considered to be equilibrium-like. In a metal the production of a positron
such as it exists in the vacuunm is impoasible. Besides, the bound states of an
electron in a COULOMB field, that is so strongly screened, are probably en-
tirely impossible. Therefore the annihilation of the positron without produoc-
tion of a positronium probably takes place immediately on one of the free eleoc-
trons. The possibilities for the annihilation of the positron on the electrons
of atomic rests can be neglected. As the slow electrons play the most important
part on the occasion of the annihilation, interaction between the electron and
the positron must by all means be taken into account and this interaction ocan
approximatively be considered to be purely COULOMB-like. By taking this inter-
action into account we obtain the following annihilation cross section:

o= (Zuarﬁcza/vz) [1 - exp(-(2xac/v))] = 1/127. However, the exponent in
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Dokl.Akad,Nauk.111, fasc.6, 1212-1214 (1956) CARD 2 /2 pA - 1866
this formula is jnfinitely small even if v is equal to velocity of the elec-
tron on the FERMI surface. Therefore it holds that

¢ = 2a(nr°c/v)2 - 2a3(uﬁ/nv)2. Here m denotes the true mass of the electrom.

The probability of the annihilation of the positron within the time limit on
-
electrons which, in infinite, have velocities of from V to 3 + dv, amounts to

denotes the effective maas of the elec-

dw = (63).2(‘“'/2173 )3 a° 3, where gi
¢ron. In the case of the spherical ER}I surface, and if (4- depends only

ulfh aZ)v? 1ia obtained for the total probabil-
ty of the electron on the FERMI surface. If, for

V'.1022 js put, one obtains for the
)5/3 Y'2/5.1o'1° sec. With/.:. ~m

slightly on velocity, W = (a
ity. Here v denotes the velooci
the concentration of the free electrons N =

1ife of the positron in the metal T = 5,o(m/‘u-
10 which agrees with experimental data.
found by

and V' ~ 5 we obtain T ~ (1-2).10- sec,
For the numerical illustration of this result data for b and(b

GINSBURG are given.

INSTITUTION: Pedagogic Institute, Minsk
White Ruasian State University ny,I.LENIN"
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AUTHOR: TFisher, I.Z.

-——M
TITLE: On the molecular theory of sound velocity in liquids.
(K molekulyarnoy teorii skorosti zvuka v zhidkostyakh)

PERIODICAL: "Akustichesldy Zhurnal® gJournal of Acousties), 1957,
VO 03’ NO.E, ppi 206-207 UCSOSQR.)

ABSTRACT: The author presents the mathematical analysis of deter-
mination of the sound welocity from the molecular character-
istics of the liquid for one particular case, which he thinks
may be of interest. He considers a one-dimensionel model of
the liquid. p, T, 3 are the dimensional pressure, the
absolute temperature and the mean jnter~molecular distance,
respectively. @(x) is the field of forces acting between two
adjecent particles. Then, as shown in (1) the problem of
statistical thermodynamics can be solved exactly and the
expression for the sound velocity derived as eq.(4). Even for
a one-dimensional space this expression 1is very complex. Far
a real three-~dimensional case, the expression for the velocity
of sound becomes mich more complex, but 1s reduced to very
simple ones for the limitin% cases: T =20 or T—Q02 .

Card 1/2 For T-—9¢ the equation (following (1)) (8) is derived,
, which corresponds to results obtained by many authors for a
Z-dimensional model. Unfortunately, as may be seen, the
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a on the molecular theory of sound velocity in liquids.
(Cont.)

bsolute
. can be applied only to a crystal at zero &
ggmpgggture and.%gnnotwbe applied to a liquid. Th: re are
2 peferences, 1 of which is Slavic.

'TON: The Byelo-Russisn State University.
ASSOCIATICN %BglgzuSSkiy Gosudartsvennyy Universitet)

SUBMITTED: Jamary 18, 1957.
AVAITABLE: Mdbrary of Congress
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s  AUTHOR: Fisher, I.Z. 46-2-23/23

—"—a’-_——-“— . .
PITLE:s —On scund propagation in the critical point. (O rasprostr-
anenii zvuka v kriticheskoy tochke)

' PERTODICAL: “Akustiches Zhurnal"  (Journal of Acoustics), 1957,
Vole3, Noe2y Pe20B U.S.S.R.)

ABSTRACT: The author seeks the practical explanation of the
behaviour of ultra-sound near and at the critical point which
is not as yet fully explained as far as the velocity and
absorption are concerned.

He considers the critical point K and the criticaladiabate
AKB on the p -¢@_ plane (Fig.1). The curve C'ED! will
define the absolutely unstable region, the curve CKD is the
equilibrium liquid-gas line. Assuming plane compression waves,
propagaeting in vhe state corresponding to point K, the state
of the substance will vary along a section of the adiabate KA.
1f the wave approaches from the A direction, the derivative

Op

—'S-é is finite and no singularity occurs. If a depression
Card 1/3 Vave propagetes, it would do 80 into the region below the two
curves, which formally, because of the construction method of

1]
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‘ On sound propagetion in the critical point. (Cont.)

the adiabatic curve, does not correspond to any real state of
the substance. The system within the depression wave will
undergo transitions from the gaseous to liquid phase along
lines KC and KD and the behaviour of the decompression wave
will depend on its amplitude. For very small amplitudes, the
state of the system will change along the tangent at point K
and _%'g and velocity will be zero. The depression wave

cannot propagate at the critical point and when a harmonic wave
is generated into the system the critical point acts as an
mgcoustical diode”.

For very small but finite amplitudes, the depression wave
propagation would be possible but its velocity would be vey
small and nearly equal to that of the pressure wave, 80 that
harmonic wave will propagate along very short complex paths,
exhibiting, from the start, discontinuities. In the critical
point the sound wave has %the character of a shock-~wave for any
amplitude. The period of discontinuities is very small, of the.
order of a few periods and the effect of absorption is novice-

Carg 2/3 able and is due to the irreversibiliy of processes in shock-
waves (2). The above is thought to ¢xplain the fact of the
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On sound propagation in the critical point. (Gont.)

anomalous by large absorption of ultra-sound in the critical

polnt, as found experimentally by many workers (3). The above
explanation applies not only to the critical point itself but
also to any point displaced with respect to it, provided the
P - @ plene contains such a point.

1l graph of CKD and of C'KD' curves is given,
There are 4 Slavic references.

ASSOCIATION: Byelo-Russian State University.

(Belorusskiy Gosudarstvennyy Universitet)

SUBMITTED: January 18, 1957,
TAVAILAELE; Library of Congress

APPROVED FOR RELEASE: 06/13/2000

CIA-RDP86-00513R000413310007-2"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413310007-2

2R Y SRR ST AR S N TR S BRARIRR MR D SRR e

AUTHOR - FISHER, I.Z., , PA - 2788
TITIE  Screening of Coulomb Field by Free Charges in Metals and Semiconductors,

, (Effekty ekranirovaniya kulonovskogo polya svobodmymd zaryadami v metal-
lakh i poluprovodniakakh - Russian) .
PHRIODICAL Zhurnal Tekhn, Fiz.,1957, Vol 27’ Nr h’ PP 638-650, (UOB.SOR.) »
Received 5/1957 - : Reviewed 7/1957

ABSTRACT The first chapter deals with screening constant. In the present paper
: the Goulomb potential, used in Zhurnal Tekhn, Fiz, Vol 27, Nr 6, pp %,
1957,and the corresponding condition imposed on the relation between
‘the screening constants and the number of free charges of the type a in
volume unit np and the chemical potential w, of the charges are employed.
In the second chapter the bound states of the electron (hole) are inve-
stigated. With reference to an earlier paper by the same anthor 1t -was
found that assuming the compogition-energy {y3(3) and the relations for
Y (parameter) developed here, to be known , the problem of the dependenw
ce of the energy of the bourd states on the density of the sreening chars
ges n and on the parameters T,D (dieslectric trensmissivity of the crystal)
‘u(effective mass of the system of the two bodies under consideration)
and m* (affective mass of the screening charge) can be fully solved. In .
the third chapter itiis shown that the fluctuationspf the potential are
either small and adiabatic or great and non-adiabatic. In the formad case
this leads to the occurrence of statically determinr. energy-level.widths,
in the latter case self-excited steady levels are . .possible and the bound
Card 1/2 states are unstabls . The application of this general theory evolved here
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Sceening of Coulomb Field by Free Charges in Metals and Semiconductors.
explains why in metals local states of the donor-type of admixtures
cannot; exist, and the second conclusion drawn from this theory relates
to the annihilation of positrons in metals, This theory also applies to
semiconductors, with the difference that here the number of screening - -
free charges is a function of temperature. If this theory is applied to
excitations in non-econcuctors ‘and semiconductors, it appears that the
levels of the excitons are considerably shifted in relation to the incréease
of the mumber of free charges and to changes of temperature, which effect -
is augmented by a statistical widening of the levels of relatively ‘equal
intensity, (With L 1ll. and 9 citations from Slav publications). :

Byslorussian State Univeraity, Minsk,(Belorusskiy Gosuniversitet, Minsk)

23.5.1956.
Library of Congreas.

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413310007-2"



"APPROVE

D FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413310007-2

= -515?‘ S2IEIRIAIEY iﬂmﬂtf—’ﬂﬁ“fﬁ&ﬁﬁﬁ&?;ﬁﬁ R FEASE O
il . N 3 RSN N S -

s SRS BRETINES SR BES NIy RE

HER, .
FISHER,I.Z., KRYLOVICH,V.I. ' 57-6-21/36

“Hydrogen-Like System with a Partislly Soreened COULOMB
Potential. (Vodorodopodobnaya sistema s ohastichno
.zaskranirovarnym kulonovakim potentsialom, Russian)

PERIODICAL: Zhurnal Tekhn.Fiz. 1957, Vol 27, Nr 6, pp 1289-1293 (U.S.S.R.)

ABSTRACT: When applying the method of an effective mass on the ocossion
of the motion of the electrons or holes in the orystal, often
the problem of the motion of the eleotron or the hole in the
OOULOMB field of a oertain different charge arises.

In these oases hydrogen-like systems are concerned with the
only difference that here the motion does not take plaoce in
an empty spaoe but in a orystal lattioe.

Though many works ooncerning this theme are known, this
problem has nowhere been solved quantitatively and systemat-
ically.

Here the basic equation by SCHROEDINGER for the entire problem
of the motion of the electrom (or the hole) in a partly
soreened OCOULOMB field is solved.

The application of the theory to conorete processes in

Card 1/2

SRR
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Hydrogen~Like Systems with a Partially Soreened COULOMB
Potential,

metals and semiconductors is given separately. (With 2 Illu-
strations and 2 Slavic References).

ASSOCIATION: Belorussian State University, Minsk. (Belorusskiy gosuniver-

sitet, Minsk
PRESENTED BY: .
SUBMITTED: 23.5.1956
AVATLABLE: Library of Congress
Card 2/2 .

’f‘! i ‘ i 3.3 e : = U
APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413310007-2"



"APPROVED FOR RELEASE: 06/13/2000 CIA- RDP86 00513R000413310007 2

4 "?'EB:F&EM” “mmmm h‘aﬁﬁm: 57

T ﬁ p E:'«J H S 2 T o N 0 P A

Journal of Pggyuiral Chums - v

Yol XLXAI, nr o o <

i SR T
N

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413310007-2"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86 00513R000413310007 2

'a;"ia‘#\’re_m,ﬁ?“ﬁ- nlm#&i" &%’i‘%ﬁ ‘I S e Whv‘-‘é“—(‘«w:lt" 7

NS S TS B ItV

- I .
B R o A s Y ol SN : S

PROKHORENKO. v.K.; PISHER, I.Z.

. Pluctuation orﬁfcf:og;:ination number in simple liquids.
Zhur.fiz.khim, 31 no.9:2145-2146 § '57. (MIRA 11'1)

] 1.Belorusskiy gosudarstvemmyy universitet, Minsk,
(Liquids)

25 S
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AUTHOR: FISHER, I.Z. 56=7-39/66
TITLR: —Un the Polar Model of Metals. (K polyarncy modeli metalla,
Russian)
PERIODICAL: Zhumal Eksperim, i Teoret.Fizgiki, 1957, Vol 33, Nr 7,

pp 262-263 (U.3.5.R.)

ABSTRACT: In the polar model, according to VONSOVSKIY a new characteriatio
of metals is introduced: the degree of its polarity s.
s is the ratio between the average number of the "holes" and
the entire muber of valenoo eleotroms. An attempt is made to
evaluate s by setting up a oross conneotion with the fluotuatioms
of electron density in metal. (With 3 Slavio References).

ASSOCIATION: Belorussian State University. (Belorusskiy gosudarstvennyy
universitet)

PRESENTED BY:

SUBMITTED: 27.11.1956

AVAILABLE: Librery of Comgroas
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AUTHOR3 Fisher, I. Z. 312/

‘TITLES On the Mobility of Electrons and Holes in a Iiquid Semiconductor
(0 podvizhnosti elektronov i dyrok v zhidkom poluprovodnike)

PERIODICALs Doklady AN SSSR, 1957, Vol. 117, Nr 3, pp. 399 - 402 (USSR)

ABSTRACT: The author here investigates the problem of an "excass electron”
or & hole in an atomic semiconductor from the point of view of
strong coupling. Here the diffusion of electrops and holes in a
liquid semiconductor is investigated. In this case there exists
no free length of path. When determining the diffusion coefficient
D the autho ass*g s that a distribution of the type dW( $t) ~
~(41Dt)=3/2 - 74Dtdv can be determired also in a certain auxi-
liary problem of the vagrant behavior (Bluzhdaniye) of a olassical -
partiole within the given tqtality of points Rk with given a pri-
ori transition probability Rk - The transition process ocan 1

also be developed in certain varioug details, as e.g. into a pro-
cess that leads exaotly to the value D, This value of D is identi-
cal with the diffusion coefficient in the quat¢um-mechanical prob-
lem of the behavior of an alectron or hole in a real liquid semi-
conductor. This rocess is here described as an equivalent proba-
Card 1/2 bility process, The probability process can be considered with suf-
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,On the Mobility of Electrons and Holes in a Liquid Semiconductor

ficient accuracy as a Markov process in resl liquids. In a real

: l1iquid the probabilities of the successive quantum transitions
ﬁfi - qu are practically independent of each other, which means
tHe*Markov-"or quasi-Marko character of the aforementioned equi-
valent probability process. The axpressions for the diffusion co-
effloient corresponding to this case, for the coefficient of mobili-
ty, for the total number of transitions per time unit, as well as
for the mobility of an electron or hole are given here., In order
to obtain the actual values of mobility and of the diffusion co-
efficient, the heat motion of the atoms of the liquid and the pro-
baility of their reciprocal positions must be taken into account.
The respective formulae are given. There are 5 Slavic. referencea.

ASSOCIATIONs Belorussian State University imeni V. I. Lenin (Belorusskiy gosu-
darstvennyy universitet im. V. I. Lenina)

PRESENTED: June 12, 1957, by M. A. Leontovioch, Academician
SUBMITTED1 June 10, 1957
AVAILABLEs Library of Congress
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"Molecular Theory of Sound XX Velocity."

paper presentad at the Lth All-Union Conf. on Acoustics, Hoscow, 26 May - 2 Jun 58.
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FISUER, I.Z., Doc Phys-linth Sei —-(disg) "Studies G2 tho theory of li-

quids.” lMinsk, 1958. 27 »p .Eolc‘ruf* i=n State Univ im V.I.Lenin),

200 copies (KL,49-58,119)
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Prokhorenko, V.K., and Fisher, 1.2. 46-4-2-18/20

e ————
On the Liolecular Theory of Sound Velocity in Liquids
(K molelulyarnoy teorii skorosti zwulm v thidkostyakh)

Alusticheskiy Zhurnal, 1958, Vol IV, Nr 2, pp. 204-205 (USSR)

In an earlier note (Ref 1) I.Z. Fisher dealt with an axact
calculation of velocity of sound in a. unidimensional model of

a liquid expressed in terms of molecular characteristics of this
liquid. The present note deals with a 3-dimensional liquid consisting
of hard non-interacting spheres, with an arbitrary value of density
(Refs 2, 3). Such a model represents really a strongly compressed
gas, rather than a liquid. Nevertheless, it is one of the few
problems which can be solved exactly and completely. The authors

find that the velocity of sound in the liquid considered increases with
increase of density. At the highest possible values of the relative
density v,/v, where v, = volume of one sphers (molecule) and

v = mean volumne per single sphere, the sound velocity is about

5 times the value of velocity in an ideal gas. There &re 1 figure and
S references, 4 of which are Soviet and 1 American.

Belorusskiy gosudarstvennyy wniversitet, Minsk ( Dalorussian State
University, Ninsk)

Jamiary 31, 1958
1. Somnd—-Velecity~Theory 2, Liquids—Applications
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- AUTHORS : Kuz'mich, V. I., Fisher, I. 2. 76-1-14/32
——
TITLE: Limits of the Thermodynamic Stability of Multicomponent

Systems (Granitsy termodinamicheskoy ustoychivosti
mnogokomponentnykh sistem).

PERIODICAL: Zhurnal Fizicheskoy Khimii, 1958, Vol. 32, Nr 1, pp. 93-98
(Ussr)

ABSTRACT: The problem solved here can be shortly formulated as follows.

A homogenous multicomponent system is given, Within wide ranges
the temperature, pressure and composition of the system are

. changed. Can this system stay homogenous with all possible
values of these parameters? If not, vhat are then the limits
for the stability of their homogenous state? - Therefore this
problem is connected with the problem of the solubility of
liquids and gases. The authors try to find the solution only
on the basis of the law of intermolecular forces as well as
of the general laws of physics. No formal dynamic investigation

The authors start from the basic equation of the theory of

N. N. Bogolyubov (ref. 3). The analysis of the course of the

radial functions of the distributions in a homogenous multi-
Card 1/2 component system with long distances between the particles

&
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'Limifs of the Thermodynamic Stability or Multicomponent 76—1-14/52
Systems

is exposed. The total result is expressed by the equation (22),
In the terms of the course of radial functions at the
distribution of sgystem particles in long distances the range
of thermodynamic stability is determined for the system states,
The limits of this range determine the limits of absolute
thermodynamic stability of a honogenous multicomponent system
(with regard to evaporation, freezing, splitting etc). An
analytical eriterion for the stability limit of the system in
the terms of intermolecular forces as well as of the radial
functions of distribution are given. The final result is
expressed by the equations (30). By their means the position
of the surface at the stability limit of the system in the
space: density-temperature-composition (or Pressure-temperature~
composition) may be determined. The important case of a two-
component system was dealt with more exuctly.
There are 4 references, all ~f which are Slavic. Byelorussian State
University, Minsk (Byelorussiiy gosudarstvennyy Universited, Minsk)
¢ October 8, 1956
AVAILABLE: Iibrary of Congress
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76-32-2~10/38
Kuz'mich, V. I. , Figher, I. Z. » ’
On the Theory of the Separation of a Gaseous Mixture Sub-

jected to High Pressures (K teorii rassloyeniya gazovoy
smesi pri vysokikh davleniyakh)

Zhurnal Fizicheskoy Khimii, 1958,Vol. 32, Nr 2, pp. 291-297
(USsR)

-

The general theory on the limit of stability in multi-compo-
nent systems, which was developed in Reference 1, is a two-
-component system of solid balls. The difficulties connected
with the ignorance of the analytical form of radial func-
tions of the particle distribution in real systems forced
the authors to solve this problem somehow schematically. A
two-component system with particles in form of solid balls
and of the diameters D,,, I)22 and the "common diameter" D12

(which is not equal 1;012D11 5 D22)/2) is investigated. The

forces of attraction of the particles are neglected. Such
a schematic arrangement can serve as a certain approximation

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413310007-2"



SRS

"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413?10007-2

) R i
el SRR S Eatas BT T SO S G i

j . 76-32-2.10/38
. On the Theory of the Separation of z Gaseous Mixture Subjected to High
Pressures

for gaseous systems subjected to high pressure where the
essential part is played by the repulsive forces between the
compressed molecules, while th. forces of attraction play

a secondary part. Thus a logical statistical interpretation
of the separation phenomena in binary gaseous systems at
high and superhigh pressures (Reference 2) is obtained with
a model of golid balls. But even with such a simplification
of the problem its salution showed complications. For reasong
of briefness only one special case of two types of particles
of the same diameter, i. e. D11 = D22 = D, is investigated,

vhere D,, =A / D. Thus a certain "regular" solution is in-

vestiga%ed. The dencminations and the basic equations of

Reference 1 are used. The curve of the limit of stability

in the space of density composition is determined. The equa-

tion (30) is deduced. It is the equation of the stability

limit for this investigated system - with small & values

( 8 veing a § ~function) - in the diagram of the compo--

sition of density. With given d the position of the limit

does not depend on the temperature which is a specific cha~
Card 2/3 racteristic feature of the system of solig balls. The numeri-
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On the Theory of the Separation of a Caseous Mixture Subjected to High
Presgsures

cal solution of the eguation in its diagram gives separation
curves of the system. These curves qualitati vely agree with
the results knowm on gaseous mixture separations with high
pressures (Reference 2). This qualitative coincidence is
also given in relation to the temperature dependence of the
position of the separation curve. There are 2 figures, and

' 6 references, 5 of which are Soviet.

ASSOCIATION: Belorusskiy gosudarstvenny universitet,Hinsk
(Belorussian State University, Minsk)

SUBMITTED: October 8, 1956

. 1..Gasgs~~Separation ' 2. Gases--Pressure 3. Gages--Model test
results
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AUTHOR Fisher, 1, Z.
TITLE: ‘Conditions for the Existence and the Spectroscopic Manifestation

of Excitons in a Semiconductor (Usloviya sushchestvovaniya i
spektroskopicheskogo proyavieniya ekaitona v poluprovodnike)

PERIODiCAL: lzvestiya akademii neuk 5S8R, Heriya 11zicheskaya, 1958, Vol 22,
Nr 11, pp 1429-134 (UssR)

ABSYRACT: The existence ot excitons and their considerable role played in
the processes taking place in non-conducting crystals 1s evident,
Just as evident is, trom Physical point or view, the taot that
ho exciton excitation is possible in conducting media (as, for
example, in metals). As, however, betueen those two extreme
cases the wide rield of gsemiconductors is rfound there rises the
problem whether excitons are capabie of existing and persisting
in semiconductors, according to their conductiviiy. In this
paper the author proceeds irom a hydrogen-type model of g non-
polarizing exciton, taking into account tne crystal lattice
Field by the effective mass method. in this case the exciton
levels in the insulator, ir rererenced to the dissociation

Card 1/% limit, are

CIA-RDP86-00513R000413310007-2"
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Conditions tor the kxistence and the S
in a Semiconductor

50V/48-22-11-11/33
pectroscopic Manifestation of Excitons

% _4
EN,--:"-Z;S-Q---‘; (N=1,2,3, ....) (1)
2D % N~

n¥ denoting the reduced
the hole, respectively,
of optical frequencies.
limited to thermal oscil
may cause its thermal di
given, only levels, for

conductors the existence

effective mass of the electron and of

D the dielectric constant in the region
The stable existence of t he exciton is
lations of the crystal lattice, which
ssociation. If the temperature T is
which [E | KT will be stavle. In semi-

and the stability of the exciton levels

is not only restricted by the oscillations of the crystal lattice,
but also by the background of free charges, which guarantee the

conductivity of the semi
this paper shows that th
stricted by high tempera
crystal. The exciton is

conductor. The analysis carried out in
e existence of excitons is equally re-
tures and by a good conductivity of the
capable of existing in its ground state

in a relatively wide range of the n- and T values, n denoting

the free charge density.

Hence the phenomena of passive electric

Card 2/5 light absorption, of energy exchange and migration, in which
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Cond.tions rar ihe “x:stence and the ‘pectroscopic Marifestation of Excitons
L2 remiconuuctor

AI0CIZTION:

Cara 3/3

alone the existence of .tne oxciton 1a of decigave influence,

can be tound under normal conditions in almost ajil semicon-
ductors, only semiconductors with a goed conauctivity are an
exception to this rule, Very smail values of T and n are re-
quired in order to obtain an exciton absorption spectrum which
i1y complete at least to sume extent. Under dark conditions in ean
n = n(T) type semiconductor the value of n is automaticelly re-
duced wi1th a temperature drop. Tnis is favorable for estabiish-
ing conditions which make possible an existence of excited jev-

els oy the exciton. There gre 2 figures and 6 references, 4 of
which are Sovies,

Beiorusskiy gos. Universitet (Belorues “tate University)

G
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ABSTRACT:
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Fisher, Jawd g o sov/76_52-7_44/45

On the Structural Diffusion of Liquids (0 "strukturnoy diffuzii"
zhidkostey)

Zhurnal fizicheskoy khimii, 1958, Vol 32, Kr 7,
pp. 1692 - 1693 (USSR)

The concept of the structural diffusion was introduced to
molecular physics by Prins (Refs 1,2). According to him the
radial function of the distribution g(r) of any mono-atomic
liguid may be obtained from an anlogous function of corresponding
crystal by an extension of the points according to the diffusion
law., In the present paper the author points out that this theory
loses its validity by a certain fuct, After the corresponding
explanations using the equation of Fokker-Plenck he finally states
that the diffusion law by Prins may not be used already for the
first points g(r), and that the others cannot be observed; hence
the theory of the structural diffusion is ruled out, as are

all calculations madde on its basis. The author adds that also
for the possibility of the sepzration of the points from the
plane background g(r) = 1 the above mentioned theory cannot be
used as the microstructure and the thermodynamics of the liquids

i
R ES
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On the Structural Diffusion of Liquids SOB/76-32-7-44/45

are determined just in the near range g(r) where the theory .
is not applicable. There are 9 references, 7 of which are Soviet.

ASSOCIATION: Belorusskiy gosudaratvennyy universitet} Minsk (Hinsk)Belo—
Russian State University)

SUBMITTED:  January 23, 1958

1. Liquids--Diffusion 2. Diffusion-~Theory 3. Liquids-~Micro-
gtructure 4. Liquids--Thermodynamic properties

Card 2/2
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AUTHORS: Hyabushko, i, P,, #isher, I, 7, s(l)v/ 56-34-5-19/61

TIPLE: Cn the I ;
IPLY :in the .otx;n ol Retating iasses &n the Qan-ral Theory of
telativity {0 dvizhenii vreshel s v
“ivig izhe ashchuayushehiknsya 4
teorii otnositel'nesti) # mase v obskchey

FERIGDICAL:  Zhurnal ebemos: ,
RIODICAL: Zhurnal ekzporimantal)? avy 3 teoreb‘cheurnv fiziki, 1958,

Vol. 34, Wr %, nr. 118021194 (Usux)

ABSTRACT : T lier t Ly F [ )
ACT: "n ante;rlﬁer prer te e Hrabushko (el 1) {using Hinvtein's
gravitaticon eﬁﬂar' ns, v Horx Erendati
gravitation sa <ns ; derived epmtiond o .he «zmﬂaho erd ro-
atie chericalil; srameiric equationg, This -arer inves~
ifﬂ es tﬁe solutions of these enu Tionr, Hec“usc of the well-
~known difficuities of the genera ;?ou!Lr'?f celoatial me-
chanicg thex are contined to the inve. e the two
:bogy prub¢er. These 3wo bodies are regarded s zqually impor-
snnt, they may have racseg of the gome order 0: mg 1tude and
hoth of them mas have = J : e
Treanttar s 1y he a o er rotation, “ra nu,uvzs -« Tirst
3',9n?7r;e e rotatior 1i in s : i i
thut is !ynr one ’i(»‘!'ﬂrf':‘;\nu‘}o “‘:’f no 1192“.“!.‘.-‘:1 “peroximation
s ; her than she Newion arproximation,
8 e ‘ntarr 3 i
g 1 o ‘- rkdi ‘nt Lf_ub e cquations are obt-inei. 'the absolute
/3 aes ol The vec'or:s of the eigenmoments sorain censtant,
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.n tha lio%ion cof Rotating faszcag in the Ganerel Theory of relativity

~
The moment J  of one body carries out g vure vrecegsion, 4
formula for the vracezsion reriod is given. The consideration
o the bilinerr memboers of the above rentione:d euu;*;ons
;ﬁuld lead tg a wevk disturbation cf this pure rrecescion,
e next gection ¢! this nuper investigates trne “nfluence
gt the proper retation of bodies on tue criital gmementun,
If the bodiez have a vreger rotalior, the abita) pomentunm
obtaing secuiar devigtions from itz Jevton (Hvuten vniue.
This cecular verturtotion of the priital r~hentué‘iloe )
within tane riane of tie Huwten (Iruten) oriit, WA*° Q;rfur
bation,‘th?refore, mey se redured tu a secninr rotstion ot
the orbital moment vactor «ni cico to a gea2uliar deviation of
ne orbit from itn Yewion {iiyuton) vorition. a4 formala is
given for the’nnr1e of thiu devialion, Then tie s;éciala
cose my K my  \m, end modenote the mosces of ihe twe bodies)

te in : a - . .
ig inveart rqted in tae lest fv0 cectigne ihe voribhalium

rotution and tie motion of the Kewton eru*cv‘ center of
gravity are cslavliutad, “here are § raferancec, & of siiich
fravity ar ¢ ac, Toantot
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Thetivity

On the Motion of Rotzting Masses in the Genersl Theovy of

ASSOCIATION: Belorussvkiy gosudarstvennyy universitet
(Belorussian State University)

SUBMITTED November 22, 1957

1. Relativity theory 2, Bodies of resolution--Motion
3. Mathematics——Applicstions
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FISHER, T.Z. 0 T oo ' - =
—

s rmsteveto
Molecular correlation function at the critical point.
Uch. zap. BGU no,41:87-92 158, (MIBA 12:3)

(Critical point)
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Translation from: Referativnyy zhurnal, Khimiya, 1959, Nr 15, p 29 (UsSSR)

AUTHORS s Fisher, I.Z,, Ayzenshtat, V.S,

TITLE On the Distribution of Atoms of an Admixturs in a Crystal

PERIODICAL: Uch. zap, Belorussk. un-t, 1958, Nr 41, pp 181-188

ABSTRACT; The problem of the distribution of atoms of admixtures in crystals 1s
solved mathematically by a generalization of the analogous problem of
Stellar statistics for the case of the discrete change of coordinates,
It has been shown that with the exception of solutions of unusually low
concentrations an appreciable part of couples of near-located admixture
atoms is found which strongly interact with each other. Due to the cha-
otic state of the distribution of admixture atoms, approximately half of
them has adjacent neighbors which are located 2 times nearer as in equal
distribution, The attraction of the atoms of the admixture contributes
to the increase of the non-homogeneity of the distribution of admixtures,

Yu, Leonov;g*? l/

Card 1/1
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Fisher, I. Z., Prokhorenko, V., K. S0V /20-123=1-35 /56

S
On the Structure of Water (0 strukture vody)

?6k;a?y Akademii nauk 8SSR, 1958, Vol 123, Nr 1, pp 131=132
USSR) - ‘ :

The most reliable and direct data concerning the structure of
liquids can be obtained by the investigation of the scattering
of X-rays by liquids, For this purpose the radial distribution -
function g(r) of the atoms is calculated from the angular
dependence of scattering inteusity. Acccrding to the authors!
opinion, the fluctuations of the coordination numbers are not
less characteristic of the structure of the liquid than
the coordination numbers themselves. They are suited as a direct
measure of the deviation of the local structure of a given
liquid on the structure of the corresponding crystal.

A particularly interesting problem is that of the structure of
water. By means of the equations derived in one of their earlier
papers (Ref 1) the authors calculated the first 2 coordination
numbers of oxygen atoms in water and also the correlation
between the fluctuations of these two coordination numbers,
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On the Structure of Water g S0V/20-123-1-35/56

For these calculations the experimentally obtained radial
distribution functions for water at low temperatures (Ref 2)
were used. The results obtained by caloulations for the first
coordination number are given in a table. The second table
shows the results obtained by similar calculations for the weak
peak of 4 r2g(r) existing at low temperatures in the domain

T~ 3,6 X, which originates from the dislocated atoms which
penetrated into the cavities of water structurs. According to
1 the results showa by these two tables, the fluctuations of the
two coordination numbers are about equal and, in addition, very
large. The fluctuations of the orders in water probably have a
fine structure. From the expsrimental curves 41rrag(r) it is
possible also to soTrt but a "ndrmal" second coordination sphere

in the domain approximately between r = 3,9 A and r = 5,7 i N

which corresponds satiafactorily with the coordination of water

molscules in ice. Water is also not more "quasiocrystalline"

than other simple liquids. This fully agrees with the

comparatively low value of the coefficient of the internal

viscosity of water, The results obtained correspond well with
Card 2/3 the ideas expressed by 0. Ya. Samoylov with respect to the

28 BT o O T SR RGNS
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On the Structure of Water 50V/20=123=1=35 /5
influence exercised by temperature on the structure of water
‘and concerning the considerable influence exercised by the
motion of translation upon the structure and the physical as
well as the physico-chemical. properties of water. The *
fluctustions of the first coordination number are suited to e
used as a direct measure of the intensity translation of the -
molecules of the liquid from the mean into new equilidbria as a
result of thermal motion, The part Played by the molecules
shifted by translation is vexry considerable in the case of water.
The authors thank 0, Ya. Samoylov for his useful discussion of
the results,obtained, There are 2 tables and 5 references,

4 bf which are Soviet,

ASSOCIATION: Belorusskiy gosudarstveanyy universitet im. V. I. Lenina -
(Belorussian State University imeni V. I. Lenin)

PRESENTED: June 26, 1958, by I. I. Chernyayev, Academician

SUBMITTED: June 23y 1958

Card 3/3
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Akademiya nauk SS3R. Otdeleniye fiziko-matematichesiikh nauk

PHASE I BOCK EXPLOITATION  SOV/354l

: Fizika tverdogo tela; sbornik statey, II (Solid State Physics; Collection
. of Articles, II) Moscow, Izd-vo AN S3R, 1959. 328 p. 3,500
coples printed.

Bd.: A.F.Ioffe, Academician; Ed. of Publishing House: V. N. Filipovich;
Tech. EQ.: R.A. MNBV&.

PURPOSE: This collection of articles is intended for physicists investigating
the structures and properties of solids.

COVERAGE: This volume II of a two-volume collection of articles dealing with
problems of solid state physics, was prepared by the Department of Physics
and Mathematics, Academy of Sciences, USYR. The authors report on the physical
properties 'of semiconductors such as germanium, cadmium sulfide, cadmium sela-
nide, gallium arsenide, silicon, and various metal alloys. The electrical con-
ductivity of these substances is studied. The effects of irradiation and acous-
tic phonons on semiconductors are also investigated. Several articles are
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Solid State Physics (Cont.) s0v/3544
devoted to the theory of electrical breakdown. X-ray studies were made on
polycrystalline substances, and one study of the gold-barium system was carried
out. No personalities are mentioned. References accompany each article.

TABLE OF CONTENTS:

Fisher, I.Z., and Ch. K. Smolik. Temperature Dependence of Ionization Energy
of Impuri .

ty Centers in a Homopolar Crystal 3
Zotov, T.D. Temperature Dependence of the Electrical Resistance of a Single
Crystal of Magnetite Cooled in a Magnetic Field at a Temperature Below its Low-
Temperature Transformation 8
Konopleva, R.F., T.V. Mashovets, and S.M. Ryvkin. Influence of Neutron Irredi-
ation on the Recombination Process in Germanium 1
Kolomiyets;, B.T., and T.F. Nazarova. Vitreous Semiconductors.
Part v. _ 22
Kolomiyets, B.T., and T.N. Mamontova. Vitreous Semiconductors,Part VI 29
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Kolomiyete, B.T., and A.A. Mal'kova. Property and Structure of Ternary Semi-
conducting Systems 32

Lashkarev, V.E., R.N. Bondarenko, V.N. Dobrovol'skiy, G.P. Zubrin,
V.G. Litovchenko, and V.I. Strikha. Electrical and Recombinational
Properties of Germanium Doped With Beryllium 39

Ignatkov,V.D., and V.Ye. Kosenko. Solubility of Silver and Iron in
Germanium Alloyed With Antimony and Phosphorus 47

Kolomiyets, B.T., I.T. Sheftel' Ye. V. Kurlina, and G.N. Tekster-
Proskuryakova. Electric Properties of Cobalt-Nickel Oxide Semiconductors 50

Yurkov, B.Ya. Path-Energy Relation for Lattice Atoms of & Silicon Crystal

Knocked into the Interstice 'by Electron Irradiition 63
Mashovets, T.V., and S.M. Ryvkin. Temperature Dependence of Lifetime in
Germanium in the Intrinsic Conductivity Region T0
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Chernaya, N.S3. Energy Distribution of Electron States on the Surface

of Germanium in an Ultrahigh' Vacuum- 79
Litovchenko, V.G. Investigation of st Surface States of Silicon 83
Ryvkin, 8.M., and R.Yu. Khansevarov. Spectrum of Infrared Extinction

of Photoconductivity in CdS--CdSe Solid Solutions a8
Shotov, A.P. Dependence of Electrieal Breakdown of a p—~n Junction on
Crystallographic Directions )
Nasledov, D.N., N.N. Smirnova, and B.V. ‘Pearenkov. Point-Contact

Diodes Based on Gallium Arsenide 96
Guk, G.N. Application of Thin layers of Bismuth in Wire Strain

Gauges ' 9
Alferov, Zh, I., G. V. Gordeyev, and V. I. Stafeyev. Temperature T
Dependence of Breakdown Voltage in Germanium and Silicon Diodes _ 104
Vertsner, V.N., Yu. V. Vorob'yev, and L.N. Malakhov. Application of o
the Shadow Electron-Optic Method to the Investigation of p-n Junctions 109
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Gribnikov, Z.8., and K.B. Tolpygo. Emission Capaclty of Spherical Coantact

of Metal With a Semiconductor (Case of large Currents) 113
Semoylovich, A.G., M.I. Kiinger, and L.L. Korenblit. New Derivation of
Nonequilibrium Distribution Function in Semiconductors 121
Klinger, M.I. Statistical Theory of Kinetic Coefficients in Crystal

With Severely Degenerated ElectronGas 136
Samoylovich, A.G., and M.I, Klinger. Influence of Anisotropy of a

B:la'lbj 8ingle Crystal on Scattering of Electrons by Acoustic Phonons 143
Almzov, A.B. Influence of Short-Range Order on Blectric Properties

of a Substance 158
Raghba, E.I. and V.I. Sheka. Symmetry of Bands in Wurtzite II Type

Crystals 162
Bonch-Bruyevich, V.L. Theory of Impurity Stetes in Semiconductors T
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Bonch-Bruyevich, V.L. Coefficient of Recambination in the Presence of
a Coulomb Barrier 182

lang, I.G. Role of Double-Phononic Processes in the Scattering of
Electrons in Ionic Crystals 186

Grinberg, A.A. Temperature Dependence of the Lifutime of Non-

equilibrium Current Carriers in S8emiconductors During Recombination of
Multicharged Centers 192
Chuyenkov, V.A. Theory of Electrical Breakdown of Semiconductors. Part I 200

Chuyenkov, V.A. Theory of Electrical Breakdown Semiconductors ( pe-n

Janctions ). Part II 209
Ostroykhov, A.A. » and K.B, Tolpygo. Theory of Uuste;dy Emission of a
Semiconducting Thermocathode. Part I. Idinear Approximation 215
Ostroykhov, A.A.. Theory of Unsteady Thermoemdssion of a Semiconducting

Cathode. Part II. 224
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Agranovich, V.M., and A.A. Rukhadze. Theory of Light Absorption in Crystals 235

Budylin, B.V., and A.A. Vorob'ev. Regeneration of the Mechanical
Properties of Irradiated Rock Salt After Normalizing Annealing 242

Smolenskiy, G.A., Ya.I. Ksendzov, A.I. Agrancvsiaya, and S.N. Popov.
Dielectric Polarization of Solid Solutions of m-Niobates of Bi- and

Tri-Valent Metals 24
Kornfel'd, M.I., and D.N. Mirlin. Temperature Dependence of Low- .

Frequency Fluctuations of Conductivity in Tellurium 251
Bronshteyn, I.M,, and R.B. Segal’. Nonelastic Scattering of Electrons

and Secondary Electron Ruission of Certain Metals. Part ITT 258
Pines, B. Ya., E.F. Chaykovskiy, and N.V. Kaluzhinova. Dislocation

and Diffusion Effects During Recrystallization of Deformed Copper 264
Shishkin, Yu.G., and I.L. Sokol'skaya. Work Function and Properties

of the Surface of a Copper-Barium System 273
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Shishkin, Yu.G. s and I.L. Sokol'skaya. Work Function of the Gold-

Barium System and Conditions of its Stabilization 276
Matysina, Z.A. s 8nd A.A. Smirmov. Theory of the Ordering of a:. Alloy

With a Bexagonal Close-Packed Crystalline Lattice 286
Malkovich, R.Sh., and M.A. Afanas'yeva. Penetration of Silver in

Rutile and Perovskite Ceramics 291
Kartuzhanskiy, A.L. Estimetion of Losses During the Process of

Forming of a latent Photographic Image by Tonizing Particles 296
Bogatskiy, D-P., and I.A. Mineyeva. Radlographic Investigation of Nickel

Oxides and Their Solid Solutions 301
Nudel'man, S.L. Unified Graphic Method of Deriving Indices of X-Ray

Photographs of Polycrystalline Substances 306
Ptushinskiy, Yu.G. Oxide Cathode With a Nickel- Tantalum Bage 37
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Transients in a Transistior With a Common Emitter
AVATLABIE: Library of Congress

Gordonov, A.Yu.
319
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FISHER, I.Z. . .

Conductivity of impurities in liquid a
nd a
Fiz. teon. 7 OT 2 ho.25 192-19% r? 159 morphous semiconductors.
(MIRA 12:5)

1. Bslorussikiy gosudarstvennyy universitet im, .V.I, lenina,
(Semiconductors) (Electric conductivity)
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FISHER I Z., PROKHORENKO V.K.

Iaw of distribution of coordination mumhers in simple liquids,
Dokl.AN BSSR 3 no,2:41-43 P 's59, (MIRA 12:5)

1. Predstavleno akademikom AN BSSR M,A, Yel'yashevichen,
(Coordination number)
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FISHEE, I.Z.

Temperature dependence of the sound vslocity in dense gases.
Akust.zhur. 5 no.4:459=463 159, (MIRA 1416)

1. Belorusskiy gosudarstvennyy universitet, Minsk.
(Sound-=Speed ) (GaaesS
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50V/76-33-8-30/39

Prokhorenko, V. K., xgcagperg_lo Zo.
The Microstructure of Simple Liquids

%hurn§1 fizicheskoy khimii, 1959, Vol 33, Nr 8, pp 1852-1858
USSR

Some new knowledge on the microstruocture of liquids can be
obtained by investigations of the fluctuation of coordina-
tion numbers (FCN) ?Ref 1). An interpretation of the (FCN)
theory is given,.and concreste calculation results are ligted
for some real liquids. In reference 1, the general expression
(1) of the fluotuatior of the particle number in a definite
range G was derived which refers %0 a certain particle of
the liquid in the point q". The calculation method to be

used for the first and second coordination numbers (cN) is
given; as well as the method of calculating the correlation
of these two values. The two valueg ars indicated for 1liquid
argon (Table 1), xenon (Table 2), mercury (Table 3); and

some other elements (various metals)(Table 4§, and it is
stated that the fluctuation of the first (CN) is, on average,

at least 20%; and of the asecond (CN), in the order of magnitude
of 50%. Thus, the fluctuation of particles becomes discernible
already in the firat coordination sphere of the liquids. As

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413310007-2"
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ASSOCIATION:

SUBMITTED:
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the liquids are heatad, their locsening and the undeterainabily.-
Yy of the first (FCN) rise so that the concept of (CN} in
liquids has %o be conaidered with great care, and no analogy
with the (CN) of crystals may be assumed. The valus mentionad
above shows ithat the undeterminability of the second (cH)

is even greater, and can in many cases not be defined ai all,
The correlation of the fluctuation numbers in both coordination
spheres 1s at all times negative and relatively high. It is
stated that a quasicrystalline structure is not to be found

in simple liquids, centrary to the general asgumption, but

that the effects of a regulated ordexr are due tc ths density.
The observations made are, however, in agreement with the
statements made by Hildebrand e the ligdd ¢ tocbre(Bef 14)Thers are 4 tables
and 14 references, 5 of which are Soviet.

Belorusskiy gosudarstvennyy universitet Minsk
(Belorussian State Unlversity, Minsk)

February 14, 1958

N
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Prokhorenko, V. K., Fisher, I. Z. SOV/56-36-4-54/70

The Fluctuations of Atomic Structure in Liquid Helium
(Fluktuatsii atomnoy struktury v zhidkom gelii)

Zhurnal eksperimentalinoy i teoreticheskoy fiziki, 1959,
Yol 36, Nr 4, pp 1311-1312 (USSR)

In connection with the results obtained from reference 1
(investigation of the atomic structure of liquid helium by

the method of the scattering of slow neutrons - it is shown
that the atomic structure in the range 2-5° K is hardly sensi-
tive at all to temperature variations and does not vary during
passage through 2-point) as well as with those of one of the
authors'! earlier papers (Ref 2) the present "Letter to the
Editor" investigates the fluctuation of the average structure
by using equation (1) derived in reference 2. Equation (1)

runs as follows: (r+¢
#o)? = 82)7 / e delg) { | (s(8) = 1)t ot px argag
0 r-¢|

e
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(gz)2 denotes the square of the fluctuations of the coordinate
number; the mean value of whick obeys the expression

z = %}Q/f1,g(r)r2 dr; g(r) derotes the radial distribution

0

function, v the average space of a particle, r, the absecissa

1
of the first minimum of g(r). For the calculatlon of 4(z)
the experimentally determined function g(r) of d(z) (Ref 1)

is used. For T, = 4.6 & 8.4 results for 7 (which agrees

well with the values obtuingd in reference 1 by means of
another method), and for 2 1,47 is obtained, For the root-
mean-square fluctuation of z atout 18 % is found, a value that
appears to be somewhat low, The distribution curve W(z) has
a somewhat Gaussian shape (ef. figure p 1312). There are 1 fig-
ure and 2 references; 1 of whick is Soviet,

Belorusskiy gosudarstvennyy universitet (Belorussian State
University)

December 18, 1958

i
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24(0), 16(2) 50V/53-69-3-1/6
AUTHOR: Fisher, I. Z.
TITLEs Application of the Monte Carlo Method in Stetistical Physics :

PERIODICAL: Uspekhi fizicheskikh nauk, 1959, Vol 69, Nr 3, pp 349-369 (USSR)

ABSTRACT: In the introduction the author discusses the difficulties arising
in solving & system of N integro-differential equations for R
unknown functions in the case of N —°0, and the Monte Carlo
method developed and used by J. Mayer (Ref 7), its variants and
the possibilities for its application. A short survey is given
of the problems deelt with in the survey given by the present
article. Chapter 2 gives a detailed description of the fundamen-

tal ideas of this method. It is demonstrated on the basis of K
the multiple integral [rN] A E

%
= QN Sg(v)....gl’(r ygoesel )exp[-x N(r ,....rN)/kT}dr ....drN
on the basis of the theory of Markov's chains in the 3N-dimen-

slonal configuration space. Chapter 3 deals with the practical
application of the method and the evaluation of the theory for

. computers. Chapter 4 gives results obtained for calculations for
Card 1/3 systems with Legendre-Johns potential. A real molecule system ii
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S0V/53-69-3-1/6
Application of the Monte Carlo Method in Statistical Physics

investigeted, in the case of which the potential of intermolec-
ular forces in Legendre-Johns form is set up. Numerous papers
are referred to and results obtained are given. In referencecs 9
and 11 systems cona#isting of 32 and 108 molecules are thus in-
vestigated; the author mentions some characteristic formulas
from these papers as well as a number of diagrams. Apart from
some details concerning argon (Refs 14,17) practically all data
in this chapter are taken from papers by Wood et al. Chapter 5
gives a representation of calculated results concerning systems
of solid spheres. The representation was taken from papers by
Rosenbluth, as well as by Wood et al. A diagram (Fig 5, ‘Vood)
gives a representation of the equations of state obtained by
various methods. In chapter 6 the dynamical calculation of
systems of solid spheres is dealt with; extracts from papers by
Alder and Wainwright (Refs 19,20) are given. Figures 7 and 8
show diagrams of projections of particle motions; it is pointed !
out that the representation agrees with that introduced by ‘
Ya. I. Frenkel' with respect to the thermal motion of molecules
in a liquid. The material of the present paper originates

Card 2/!? entirely from western publications. There are 8 figures andb///

& 20 Atfinemceal,
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Prokhorenko, V. K., Samoylov, 0. Ya.  SOV/20-125-2-33/64
Fisher, I, Z.
— e —
Asymmetry in the Distribution of the
Coordination Number of Molecules in Water
(Ob asimmetrii raspredeleniya koordinatsionnogo
chisla molekul v vode)

Doklady Akademii nauk SSSR, 1959, Vol 125, Kr 2,
PP 356-358 (USSR)

The investigation of the coordination numbers of liquid
particles leads to the problem of determining the distribution
function of the probabilities w(z) of the coordination numbers
z(z = 0,1,2,,,) in concrete liquids, If this distribution is

a Gaussian one or if it is sufficiently similar to a Gauss

distribution, it is necessary, for the construction of w(z),

to know only Z and (Az)2 . However, w(z) is probably in
reality not so symmetric as Gauss distribution, and this fact.
may be of essential importance in order to be able to
understand the microstructure of the liquid. Possihly, it is
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: » Asymmetry in the Distribution of the SOV/20~125-2-3§/64
Coordination Number of Molecules in Water

necessary that, in the case of liquids with sufficiently close
molecular structure, the fluctuations of the coordination
number towards a decrease of this number and in the case of

a less close molecular structure those towards an inorease

of this number predominate. Special interest is caused by tne
extremely fine structure of the water. At present the fact
has been egtablished with sufficient certainty that in water,
in the sense of the short range order, the structure of the ice
remains essentially conserved. Reference is made to several
earlier papers dealing with this problem. The authors then
carry out a quantitative determination of ihe asymmetry of
the fluctuations of the coordination numbers. The quantities

Z and (Az)% are assumed as being known. Next, the sign and
the approximate amount of agymmetry of the distribution w(z)

is determined by the sign and by (Az)? . For the accurate

computation of (Az)3 it is necessary to know the fourth
correlative function F4(q,q', qQ", q") of the liquid particles,

Card 2/4 whereas from the radiographic data only the binary function
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Coordination Number of Moleculcs in Water

Fg(q,q') can be determined. The authors therefore refrain from

carrying out an exact computation, and instead of deternining

(Az)s, they determine (AH)3, - the average cubic deviation
of the number of particles from their average value in a
certain arbitrarily located liquid volume, which is as great as
the volume occupied by the selected liquid particle and its
first coordination sphere. By such a modificadion the problem
will hardly be essentially distorted., In this case the rule

(A N).s € 0 must apply. For the evealuation of .he value

and sign of (AN)’ it is necessary by approximation to use the
known semi-thermodynamical theory of fluctuations which is
based upon the Boltzmann principle. However, when expanding
the thermodynamic potential in a series with respect to the
powers of the deviation A v, it is necessary, besides the quadratic

terms (A v)z, to take aleo the higher terms into account., The
distribution of the volume fluctuations or the number of
Card 3/4 particles is then no longer Gaussian., There follows a rigorous
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On the Asymmetry of the Distribution of the SOV/20-125-2-33/64
Coordination Rumber of Molecules in Water

statistical evaluation of (A N)3 . The corresponding

operations supply negative two-figure values of (O N)J

for two tightly packed liquids, viz. argon and mercury, near
melting temperature. This also corregponds to the results of
the above-mentioned semi-thermodynamical theory. For water,

(A §)3) 0 is found in all cases; (V2 §)> decreases with
increasing temperature. There are 1 table and 11 references,
7 of which are Soviet.
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Soveshchaniye po kriticheskim yavlcnﬂﬁﬁ 1 flyuktuatsiysn v
ractvorakh, Hoocow, 1660, T .

Kriticheskiye yavleniya 1 flyuktuatsld v raatvorakh; trudy }
soveabchmi ya, yanvar' 1960 g« {Critical Phenomcna and Fluc-
tuztions in Solutions; Transactione 'of the Confzrence,
January 1960) Moscow, Izd-vo Al SS3R, 1960, 190 p. 2,500
coplea printed, : . ‘

Sponsoring Ageneles: Alademiya nauk SSSR. Otdeleniye khimi-
chenlkikh nauk; Moskovskiy gosudarstvennyy universitet im, - ; -
M. V. ‘Lomonosova, Xhimicheskly fokul'tet, ;

Responsible Ed.: M. I. Shalchparonov, Dosctor of Chemical
Sciences, Professor; Ed. of Publishing House: E. S. Dragunov;
Pech., Ed.: 8. G. Tikhomirova, ) .

PURPOSE | This colleotion of articles is intended for scicntific
personnel concerned with chemistry, physics, and heat poiwer
engineering. ) R )
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critical Phenomana and Fluctuations 50V/5469

COVFRAGE; The book contairs 24 of the 26 reporta read 2t the
Conference on Critleal Phenomona ond Fluctuations in Solutlons
R organized by the Chemlocal Divicion of lioscoyr State University,

January 26-28, 1960, The reports contaln results of investi- -
gations carried out in recent years by Soviet physielsts, ’ ) v
ahamists, and heat power englineerad, The Organizing Commlitee
of the Conference was compened of Professor Kh, I. Amirkhanov, C
A. Z. Golik, I. R. Krichevokiy (Chairman), V. K. Senenchenko,
A. V. Storonkin, I. Z. Fisher, and I, I, Shakhparonov {Deputy
Chairmsn). References scoorpany individual artiolen.

TABLE OF CONTENTS:

Poreword : : ' 3

Amirkhanov, Kh., I., A. M. Kerimoyv, and B, G.° Alibekov [Lab-
oratoriya molekulyarnoy f1ziki, Dagestansikiy filial AN SSSR =~

_ Laboratory of Mslecular Physics, Dagestan Branch, AS USSR]. -
‘Thermophysical Properties of Matter at Critical Temperature 5 .
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Zatasepinu, L. P., and M, I. Shakhparonov, (Laboratory of the
Phyaical Chemistry of Solutions, Chciistry Divisilon, Moncow

State University imeni }l. V. Lomonosov]. Rayleigh Light

Scattering in Nitrobenzene -~ Cyclohexane and Ethyl Alchol -

-~ Diethylamine Solutions : 32

Kasimov, R. M,, and M. I. Shakhparonov, [Laboratory of the
Piwysical Chemistry of Solutiond, Chcmistry Division, Moscow :
State University imeni M. V. Lomonosov}. Dielectric Proper- i -
tiea of Solutions in Electromsgnotic Fields of the Millimetric ; -
Band and Concentration Fluctuations 37 i

Krichevokiy, I. R., and N, Ye, Khazanova [Laboratoriya vysokikh .
davieniy. GIAP -- Laboratory of High-Pressure [Studies], Mos- -
cow Stat! Design and Planning Scientific Research Institute of : ; o
the Nitrogen Industry]. Diffusion of Liguid and Gaseous Solu- i H
tions in the Critical Reglon 45 :

Krichevskiy, I. R., and Yu. V. Tsekhanskaya [Laboratory of
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Tnvostigation of Dcensity Fluctuations in Ethor and Benzene :
Basod on X-Ray Scattering at Narrow Angles . 81

Physics, Dnepropetrovsk Stato Univorsityl Variation in tho -

. gizes of Concentration Fluctuations in Ralationship to Ten-
perature and Concentration in Binary Iiquid Systcms Having
an Upper Critical Dissolving Temporature o

Hokhov, N. V., and I. V. Kirsh [Dopartnent of Experimental i !
i

. 89
Mozdrav, V. F., B. 1. Kal'janov cnd M, G, Shirkovich [Moskov- : -
skiy oblastnoy pgdagoglchoddy institut -- Pedagogical-Insti-
tute of the Mcacow Oblest].  Hyporsonmic Investigatior: in
orgenic Liquids at Constent Donsity in the Vicinity or tho

g Critical State 93

Rott, L. A. {Minskiy lesoteclkhnichoskiy snstitut -- Minok’
Forestry Engineering Institutel. Concerning the Diffusion in-
the Crit;cal Stratification Reglon ) L
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Roshchina, G. P. [Laboratoriyg-molekulyarnoy fiziki, Pizi-

cheokly fakul'tet, Kiyevekiy gosudarstvennyy universitet im.

T, G. Shovchenko -- " Laboratory of Holecular Physlcso, Divi-

sion of Physics, Kiyev gtute University iweni T. G. Shevchenko]
Investigation of Fluoctuations in Solutions by the Method of

Light Scattering, 109

Siripov, Ve B. [Laboratoriya folelulyarnoy f1ziki,Uraltakly’
politekhnichesidly inotitut dm, 8. M. Kirova == 1aboratery of
Folecular Physics, Ural Polytechnic tnstitute imeni 3. M. . )
Kirov]. Special Strustural Featurcs of Matter in the Vicin- P -
ity of the Critlical Point and Transfer Phenomena : 117 : :

g e

skripov, V. P., and Yu. D. Kolpakov {Laboratory of Molecular
Phyolcs, Ural Polytechnic Institute iment s, M. Kirov, and

the Laboratoriya teplofizikg,ﬂral'skiy £11ial AN SSSR --
Thernophysics Laboratory, Ural Branch, AS UsSSr]. Ldght Scat- .
tering in Carbon Dioxide along Pre- and Post-Critical Isotherms 126

Smirnov, B. A. {Institut neftekhimicheskogo sinteza AN 8SSR --
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Observations in the Critical Reglon : 137 o
Fisher, I, Z., and V. X. Prokhorenko, Concerning the Fluoct- ? §
Uations ol Coordinaticn Numbers in Llquids 142 ; )
Fisher, I, 7, [Belorugaidy Gosudarstvennyy Universitot -- Belo- . é :
rusolan State University (Minsk)] Correlation Analysis of the ';
Critical Point 148 }
_Shakhoaronov, M I. [Lebaratery of ‘hu fiyaieal Chemisbry of Solu- o
tions, Chemintri_Dlvinion, Moscow State University imeni M, V. - :
iomonosov]}. Fluctuations in Solutlons 151

Shimanskaya, Ye. T., and A. Z. Gollk [Laboratory of Molecular
Physics, Physices Division, Kiyev Stato University imeni T. G.
Shovchenko]. Investigation of the Critioal State, Liquid-

Vapor, of Solutions by Tepler's Method 161
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Shimanskaya, Ye, T., Yu, I, Shimangkiy, and A. Z. Golik [Lab- :

oratory of Molecular Physics, Division of Physica, Kiyev :

State University imeni T, G. Shevchenko], Investigation of i a
the Critical State of Pure Substances by Tcpler'a Mathod 171 S ) -

Regolution of the Conference on Critical Pheuomena and Fluc- cod
tuations in Solutions 189

AVAILABLE: Library of Congress (QD545.373)
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8/170/60/003/005/017/011

B012/B056
AUTHOR : Figher, I. 2.
TITLE: A1l-Union Conference on Critical Phenomena and Fluctuations
in Solutionsé&
PERIODICAL: Inzhenerno-fizicheskiy zhurrnal, 1960, Vol. 3, No. 5, \/

PPo 145-146

PEXT: From January 26 to January 28, 1960 the All-Union Conference on
Critical Phenomena and Fluctuations in Solutions was held at the khimi-
cheskiy fakul'tet MGU im. M. V. Lomonosova (Department of Chemistry at ths
MCU imeni M. V. Lomonosov) in Moscow. The GConference was convened by the
Otdeleniye khimicheskikh nauk AN SSSR (Department of Chemical Sciences of
the AS USSR) and the Depariment of Chemistry at the MGU. It was attendad
by about 100 representatives of various scientific institutions and
schools of higher learning of the USSR. In the name of the Department of
Chemical Sciences of the AS USSR, Ya. I. Gerasimov, Corresponding Member
of the AS USSR, welcomed the delegates. The opening address was held by
Professor I. R. Krichevskiy, President of the Organization Committee.

card 1/5
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All-Union Conference on Critical Phenomena and 8/170/60/003/005/017/017
Fluctuationa in Solutions B012/B056

27 lestures were delivered. I. R. Krichevskiy, N. Ye. Khazanova, and

L. S. Leanenskaya (Moscow) gave new and important data conocerning the v//
approach t¢ zero of the diffusi_q_n‘\ooeffioient of liquid and gaseous

systems with two components in approaching the critical point. Ye. T.
Shimanskaya, Yu. I. Shimanskiy, and A. Z. Golik (Kiyev) spoke about the

resulis of an investigation of the density of a pure substance in the
neighborhood of the oritiocal point by means of the optical method,

V, F. Nozdrev (Moscow) spoke about investigations of the ’6hermodyna.m:lcza.l(l
properties of liquids within wide temperature and pressure ranges, includ-
ing the critical point, by employing ultrasonic methods. I. Z. Fisher
(Moscow) reported on the results of a theoretical investigation of the
oritical point by using correlation functions. N, V. Mokhov and Ya. M.
Labkovskiy (Dnepropetrovsk) spoke about investigatlons of X-ray scattering

at small angles in ether and benzene. M., F. Vuks and L. I. lLisnyanskiy
(Leningrad) spoke about an investigation of the broadening of scattering
lines in various liquid solutions.|Kh., I. Amirkhanov (Makhachkala) gave
data concerning the thermal capacity and thermal conduction in water,
ethyl alcohol, normal heptane, and carbonic acid within wide temperature
and pressure ranges, including the critical point. G. P. Roshchina (Kiyev)

Card 2/5
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spoke about the resulis of an experimental investigation of light scatter
in binary and ternary solutions at different temperatures. V. P. Skripov
and Yu. D. Kolpakov (Sverdlovek) desoribed the results of very accurate k///

measurements of light scatter in carbonic acid on two gubcritical and six
transcritical isothermal lines within a narrow temperature range near the
critical point. B. A. Smirnov (Moscow) spoke about visual and microphoto-
graphic obaervations of the behavior of pure liquids and the

CHBOH-Csﬂ14 golution during their passage through the crifical point

and/or the oritical point of demixing. L. P. Zatsepina (Moscow) desoribed
the results of an investigation of the intensity and the degree of depolari-
zation of scattered 1ight in four binary solutions within wide temperature
and concentration ranges, and endeavored to interpret the molecular struc-
ture of these solutionss I. R. Krichevskiy and Yu. V., Tsekhanskaya (Moscow)
reported on an investigation ot the kinetios of the reaction in the dis-
solution of a solid in a binary solution and of the extraction of the
dissolved substance from the drops during their motion in a liquid med ium
within the eritical range. The results obtained are in good agreement with
calculations made by V. 6. Levich. I. R, Krichevskiy, N. Ye. Khazanov,

card 3/5
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L. R. Linshits, and M.. V. Kal!sina (Moscow) spoke about the results obtain-
ed by investigating the molecular diffusion in ternary solutions within the
critical range of demixing. L. A, Rott (Minek) spoke about a theoretical
investigation of the molecular diffusion in binary systems near the criti-
cal point of demixing. V. P. Skripov (Sverdlovsk) spoke about the molecular
nature of transcritical states. R. M. Kasimov and Ya. Yu. Akhadov (Moscow)
gave the results obtained by an investigation of the dielectric constant
and the electrical conductivity of acetone-tenzens and acetone-water
solutions in the centimeter frequenoy range near the critical point.

M. I. Shakhparonov (Moscow) spoke about the entire problem of fluctuations
in solutions. I. R. Krichevskiy, N. Ye., Khazanova, and L. R. Linshits
(Moscow) gave data concerning total and partial vapor pressures in ternary
systems near the oritical point of demixing. D. K. Beridze (Moscow) re-
ported on new results obtained when investigating the intensity andthe
degree of depolarization of scatiered monochromatic light in binary
solutions near the critical point of demixirg. Ya. V. Yegupov (Nal'!chik)
gave his opinion concerning the nature of the transcritical state of
substances. L. V. Lanshina (Moscow) spoke atout the results she obtained

by‘ investigating the fine structure in Rayleigh light scatter in binary
Card 4/5 |
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solutions and spoke about the interrelation between the fluctuations in
these solutions and the propagation velocity of ulirasonic waves. N. N
Lomova and M. I. Shakhparonov (Moscow) reported on the results ohtained

by investigating the dieleoiric conatants and the refractive indices of /
a large group of binary solutions with a oritioal range of demixing.

Ye, T. Shimanskaya and A, %, Golik (Kiyev) gave a report on accurate
meagurements of the density of binary solutions, carried out by the opti-
cal method, and spoke about the influence exerted by the gravitational
field upon the density gradient. N. V, Mokhov and I, V, Kirsh :
(Dnepropetrovsk) spoke about X-ray studies of concentration fluctuations
in liquid binary systems near the critical dissolution temperaturs,

I. 2. Fisher and V. K. Prokhorenko (Minsk) spoke about an investigation
of the fluctuations of coordina¥ion numbers in pure liquids. K. V.
Arkhangel'skiy and V., K. Semenchenko (Voronezh) described results obtained

when investigating the dielectric constants and dielectric losses in
binary systems and liquid orystalsa.
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Periodic boundary conditions in s8tatistical physics
I nols: 148-151 Ap 0. FATEReS: ins i;lztﬁ);sn

1. Belorusskiy gosudarstvennyy universitet im. V IIe
L LT} ni . -
stavleno akademikom AN BSSR A.M, Yel'yashevichen, nax Pred
(Statistical analysis)
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AUTHOR (fiisher, 1.2, (Minsk)

TITLE: The Relationship Between the Structure of Monatomic
Liquids and the Crystal Structure

PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye
tekhnicheskikh nauk, Metallurgiya i toplivo,
1960, No. 6, pp, 76 = 8o

TEXT: The author considers a relationship between the

structure of monatomic one-component liquids ("simple liquids", ‘

Such as liquefied inert gases or molten metals) and the -

structure of these liquids after solidification. Stress is

laid on thermal motion ' of atoms in such liquids. -

It is found

that, at sufficiently low temperatures, the following three

structures may exist in the same liquid:

disordered instantaneous structure,

radial short-range ordered structure,

also a relationship between the structu

and their physical propertics,

Card 1/2

an almost completely

short-lived "quasi-
trystalline" structure within small grroups of atoms,

and mean

The author discusses

re of simple liquids
such as mechanical and elastic
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The Relationship Between th
and the Crystal Steamis e e Structure of Monatomic Liquids \/

pProperties, motion of free electrons, viscosity, thermal

conductivity, diffusion, etc,
There are 10 references: 8 Soviet and 2 non-Soviet

SUBMITTED: August 26, 1960
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5/020/60/133/01/22/070

BO14/B011
AUTHORS:: Fiahori.I. Z., Kopeliovich, B, L.
TITLE: On the Refinement of the Superposition Approximation in the

Theory of Liquids }\

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 133, No. 1,
PPe 81-83

TEXT: The authors offer 'a new variant of the correotion of a super-
position approximation, in which the correction factor of the funotions
depends on the coordinateas of the three particles considered. The authors
obtained the system of equations (10) and (11) for the determination

of these functions, Here, the conditions for the normalization and attenua- -
tion of the correlation are satisfied for all of the superposing functions.
The solutions of the system (10) and (11) are written down in the form of
two series,(12) and(13), and the separation of these series is described
next, Equations (10) and (11) are investigated for gases and ligquids.

There are 7 references: 2 Soviet amd 5 American.
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On the Refinement of the "Superposition 8/020 60/135/01/22/070
Approximation in the Theory of Liquids BO14/B8011

ASSOCIATION: Otdel fiziki tverdogo tela i poluprovodnikov Akademii
nauk BSSR
(Branch for the Physics of Solids and Semiconductors of the
Academy of Seiences, BSSR1

S A

PRESENTED ; February 11, 1960, by N, %Bogolyubov, Academician
SUBMITTED:  February 11, 1960
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PHASE I BOOK EXPLOITATION 80v/5845
Fisher, Iosif Zalmanovich

—
Statisticheskaya teoriya zhidkostey (Statistiégl Theory of Liquidsg Moscow,

FPizmatgiz, 1961. 280 P. (Beries: Sovremennyye problemy £iziki 10,000
coples printed. : :

Ed.: K. P. Gurov; Tech. EQ.: Ye. A. Yermakova,

PURPOSE: This book is intended for sclentific workers and students ang
graduste students Interested in the theory of liquids and dense gases.,

COVERAGE: The book deals with the fundementals of the statistical theory
of liguids, based on the study of correlation funections of a group of
molecules. The mathematical exXxpression of the method of correlation
functicns end its application to the study of properties of liquids is
discusseds The reader is sssumed to be familiar with the fundamentals
of statistical physies. The author thanks the editor of the book
K. P. Gurov. References follow each chapter,
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9y asv0(/10F 16415 2%) D299/D303
AUTHOR: Ivanov, Ye. A. and Fisher, 1., 2,
TITLE: On current flow in a conducting half-space

PERIODICAL: Akademiya nauk Bielorusskoy SSR. Izvestiya. Seriya
fiziko-tekhnicheskikh nauk. no, 3, 1961, 5-12

TEXT: The homogeneous isotropic conducting half-space P is con-
sidered (0" = const, Mt = const, £= const), in which the current i,

flows through a circular contact of radius r, in a normal direction ,,‘/‘

to the surface P. It is required to determine the singular part of
the field at P, This problem is formulated as follows: Determine
at P the exact solution of Maxwell's equations, subject to the fol-
lowing conditions: 1) E and H can have a polar singularity not
higher than second-order along the periphery of the circular con-
tact; 2) E and H vanish at infinity; 3) the solution should possess
axial symmetry about the Oz-axis. For uniqueness of the solution,
it is also required that if the frequency ¢ approaches zero, the

Card 1/s
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On current flow .. D299/D303

gought-for field should pass continuously into the field of the
corresponding stationary problem. The spheroidal coordinates‘g9

. are used; if the circular contact degenerates into a point
ontact, the spheroidal contacts pass into spherical contacts,
whereby r E= R, = cos @, For the stationary problem, one obtains
from Maxw81l's equations:

B = const '
5 D& 0 (4) u
and

, 21
H? =°r

0 7,- 1
° Y1+ 00 -4 (6)

13
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On current flow ...
in case of a point contact:.
i
Epg = 5o
£~ 20R
210 0

H?=-—é-ﬁtg§

With regard to the non-stationary problem, after computations, one

obtains

ikr
21 e
0

- wm’«:;»o&zu'swwm&» ﬁi"’#%klﬁ'@ﬁhﬂﬁf L TR DA AR T S USRS
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(7)

(8)

og sh[l_cro(1 - '}Zﬂ

2
ckro

&
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ikr
Eé: i.e i o5 ch[l_{ro(1 «/Q)]
ME, YE 90 D (22)
ik Ty
ioel roé+ 2 sh E(_ro(-i - "Z)]
E = V] -

if the circular contacts degenerate into points, one obtains for
the real parts of the complex components:

21
ReH?; = = C_R—o ¢ IR tg % cos (nR - ¢Jt) (31)

Card 4/8
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. ioe'nR
e, = —— -
R 25’6122 cos (nR - &t) (32)
RoE ioe-nR o -
sbg = - n tg 5 cos [nR -wt - L
e TR 2 ( oo 4) (33)

Hence at the points which are situ
ated in the vicinity o
ggrma% component of the vector E changes periodicallyywighpi’:i:lze
3 erefore, the mean surface density of charges at the boundar t;f

; equals zero; the surface P itself can be compared to the pirate

of a periodically overcl i
exprenoed by y arged capacitor., As the current density is

$=Jal= o] (34)
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one obtains for the mean quantity of Joule heat

o (36)
From Eq. (34) it is evident that with increasing distance between Vﬁ
contact and the points of P, the current density decreases rapidly,
Already at the boundary of the "half-spheroid" surface g = 1/nr0

1
(where n = -5721'/.100’), the current density j is smaller by a factor

€ as compared to its density at the input of P, for £ = 0, Hence it
can be assumed that the main part of the current is concentrated in
the region of P, bounded by the "half-spheroid" &= 1/nr°. It also

follows that in the case of high-frequency currents the entire cur-
rent is practically concentrated in & region, adjacent to the con-
tact, With decreasing frequency, the region of current concentra-
tion spreads out, Comparing the quantities of heat produced by a
high-frequency current per unit volume and unit time, in the two

Card 6/8
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regions of Pig. 1 (the shaded and unshaded regions respectively),
one obtains

nr
0 0
= >nrge | (42)
1

Hence the mean quantity of heat in the first region exceeds by a
nr

factor of more than nr e ° the mean quantity of heat of the second

region. In general, more heat is produced in the region of P, close
to the edges of the contact in a thin layer, than in any other re-
gion of P, Formulas are given for J and Q in the case of a point
contact, and for the stream lines. There are two figures.
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Fig. 1
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Statistical thermodynamics of po:
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KUZ'MICH, V.I.; PROKHORENKO, V.K.; SAMOYLOV, O.Ya.; FISHER, I.Z.

Temperature dependence of codrdination numbers of particles in
liquid solutions. Dokl. AN SSSR 141 no.2:400-401 N 1'61.
(MIRA 14:11)
1. Belorusskly gosudarstvenny: universitet im. V.I.Lenina i
Institut obshchey i neorganicheskoy khimii im. N.S.Kurnakova |
AN S55R. Predstavleno akademikom I.I.Chernyayevym.
(solution (Chemistry)) (Dynamics of a particle)

CE e R

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413310007-2"



15

"APPROVED FOR RELEASE: 06/13/2000

CUITSI T 5 ,.:mw{:@éswm SR

F/SH&IQ/ z . Z

BTN

i

. L RV U SOty PSRN SR N -
I Notes aon Lactures Published Earlier Elsevhero: !
I.2. PISHER, Contemperary State and \chiovements of the i

? Theory of Liquids 1}9
Vin, TRCEROMVAVO und Vo o FliHER, Fluatuations of the !
T T Vicrestructute of Simple Liquids and |

vater : 139

A.b, YBYS.YSV, Statistical Thaeory of Liquid Solutions Y40

aVYE, LAUNEMIAL, Cu the nighor Appreximations in the !

- 7éw rorn of ¥“plasma-like" Decompouitions 'i41
T.-. «HEVANCVSKIY, Snoctral-t.ethod luvestlealion into the !
’ ~tructure of hou-ideal Solutions 142

#e0. BYULAUIN and DN, HCHELKIN, Investigation {nto !
o Inter-zolecular Interastions in iliphatio
Hercaptanes and Their Solutions by weans
of Infrared Absorption Jpestru 142
YE,V, SKUVALOVA, On the Jpectral Vanifestition of tha
T T T ITTTTTI)dTogen Hond in Some Alkinaes

:§ESECTUHE AND PHYSICAL PROPERTIES OF MATTER IN A LIQUID STATE
.Teports read at the Lth Conference convened .in KIYEV from 1 to S June

1959, published the pub!
Al JUSSR: 1962 by publisheir. House of KIvey Univer?ity; KIYEY,

APPROVED FOR RELEASE: 06/13/2000

CIA-RDP86-00513R000413310007-2

BRI o s K ‘s.u

i

4

Sratd e

CIA-RDP86-00513R000413310007-2"



CIA-RDP86-00513R000413310007-2

"APPROVED FOR RELEASE: 06/13/2000

Py T TR R G
TV SEE %E&Z’ﬁji'zﬁ*‘ii&éﬂﬁ%‘i%hw

s/zsoleiéoos/oos/oos/oos

1046 »
AUTHORS ¢ Flsher, I.Z. and Barishevskiy, v.G. }
TITLE:; Radiation of a Spark batween metallic contacts

PERIODICAL: kademiya nauk Belorusskay SSR. Doklady, v.6,no.6, 1962,
360-362 ' ' .

TEXT: Iigh-voltage sparks between planar metallic electrodes are

made up of very thin streams of current that shifg continuously at

a characteristic frequency of 108 . 39 6PSs Calculations with an J/

idealtzed model, viz., a steady-current elenent of finite length L

oscillating harmonically at right angles to 1its length, show that

the radiation is essentially restricted to the equatorial plane of

the element where it propagates mainly in the direction of the

mechanical oscillation. ilo exact solution can be obtained for the
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Raediation of g 3parke...

shows that radiai‘.ion, losing its 1line directivity, 1s stil] restri-
cted to the equatorial plane. The radiative power output in the \/
actual case 13 close to that of the 1dealized model.

ASSOCIATION: Belorusskiv qosudarstvennyy universitet im, V.I.
Loalna (Beliorussian State University im, V.I, Lenin)

PRESENTED: by M.A. Yel'yashevich, Acedemician, AS BSSR

SUBLITTED:  September 20, 1961
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Direct estimation of the "settled 1ifg
elementary liquid. Zhur. fiz, khim., 36 Ro.33588..501 Mr 163,
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FISHER, 1,Z.; PROKHORENKO, V.K.
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_ AUTHORS: Shirokov, M.F. and Fisher, I.Z. .
TITLE: Isotropic space with discrete gravitational field

sources (Towards a theory of the non-homogeneous

isotropic universe)- .
"PERIODICAL: Astronomicheskiy zhurnal, v.39, no.5, 1962, 899-910

TEXT: It is pointed out: that all existing relativistic
.cosmological theories are exceptionally inconsistent. Thus,
while on the one hand the average energy-momentum tensor is
inserted into the right-hand side of the Einstein equations

k 1 .k _ 87k Kk (micro) = - Z
Ri(g) -3 biR(S) = —c-l;—.’l‘i ’ (7)

the left-hand side of these equations is not subjected to this
averaging process. The hybrid equations cbtained as a result, in
which only one half of the equations is averaged, are incorrect

both from the microscopic and macroscopic points of view. In the
present paper the author investigates the average behaviour of .
isotropic space in which gravitational field fluctuations due to LN
Card 1/3 . - R
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Isotropic space with discrete ... 5/033/62/039/005/007/011 . _
E032/E514 Lo

local irregularities in the mass distribution are small, The case’
of large average densities of matter is not considered, although LN
extrapolation to this region of the solution found for a weakly

_nonuniform micro-field does yield intercsting predictions as o
regards the expected behaviour of the exact solution for an average.

metric at very high densities.. It appears that when the discrete
mass distribution is considered, the average metric will not
contain singularities, These conclusions are deduced from a new

- cosmological equation which is derived in the present paper and

reads as follows!

I 1 .k k _ 81k Ik (macro)
Rj(G) - 5 5,R(G) + C;(G) = —:q- Ty (48)

]

1 B
Comparison with Eg.(7) shows that this equation includes the

additional term CK(G), which depends on micro-field fluctuations,
It is shown that although Hoyle has reported an equation which in
its external appearance is very similar to Eq.(48) and includes

the term C$(G), the term was introduced simply as a "correction',
whereas in the present theory it is a consequence of the Einstein

"Card 2/3
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equations and appears naturally as a result of the averaging
process. This new equation is now solved for a flat space, for

- a space of positive curvature and a space of negative curvature.
In distinction to the Friedman model, the extrapolated form of
these solutions do not contain a singularity at which the

density of matter becomes infinite for scme initial instant of /><;
time, . :

ASSOCIATIONS:  Moskovskiy gos. universitet
". (Moscow State University) and
Belorusskiy gos, universitet
(Belorussian State University) -

SUBMITTED: .. - July 15, ‘1961 o L ‘
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