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AUTHOR LLIMONTOVICH, Yu.L., TEMKXO,S.V. 56-7-19/66
e TITLE mﬂmquuon for a Plasas in Consideration
. of Correlation, ;
(Kvantovoye kinesicheskoye wayneniye dlya plazmy s
_ uohetom korreslyatsii.- Russian)
PERIODICAL Zhurnal Eksperim. i Teoret, Fisiki 1957, Vol 33, r 7,
pp 132-134 {0883). '

ABSTRACT Aocoording $o0 BOGOLYUBOY N.N, the solution of the equations
for the density matriz (and ocorrespondingly slso for the
- quantim-1ike distridution funotion) oan be reduced to the
solution of the equationsfor the quantum-like funotion ’,
with olassioal boundary conditions. ‘
Hore t. - ;;r. is true, where 'T. denotes the operator

of the symmetrisation for n partioles. Yor systess with
central interaotion the equations for ¥, and P, are here
explioitly wristen down. By oonfining o eself Qo pairvwise
ocorrelations, :

2520000000 24020%) = 7, (0021 8)7, (az02508)48(a400204191%)

osn'bc set up and an anslogous expression is obtained for
CARD 1/3 ¥y. In the oase of weak intersotion the funotion g is smsll
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A Quantus Kinetio Bquation for a Plassa in |
Consideration of Correlation. 56-7-19/

compared to the first tara.

In the oase of shortrange forces and in s domain in whioh

pair interaotion suffices, & kinetio aquation for the
quhntu--Iikc.aiutributton function is obtained. This ;
kinetio 'quution‘oorrooponto to the equation for the denadty .
patrix which was derived dy BOCOLYUBOV and GUROY. . .F
The present paper investigates the first-mentioned
oqustions,taryf —and ¥, only for systeas of partioles with
COULOMB sntcrnotton.- ese equations are specialised here

‘for she following case; The interaction is weak and the
oorrolttiqn;rqdins;,whioh is due $o0 exohange interaction,
is smaller thsn'thq'oorrdlation'radiua of the COULOMB
interactton rp. The equations derived here at h & 0ge

over into the equations contained in § 11 of the vell-known

BOGOLYUBOY (Problenmy dinamicheskoy theorii v
-tntutiohukoy £4sike = Prodblems of Dynaniosal Theory in
gtasistioal Physios, Gostekhisdat, 1946). From the
oquation.'¢-rivcd here the quantus-like kinetio equation
for the funotion P (pit) s odtained by means of a trans-
formation and is written down explicitly. In asonslusion
some lyooiol'gt’oo are pointed out in short.
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© PITLEt On the Space-Time Correlation Funotions of & System of

Partioles With Elootron-gnotio~Intoraotion’(o prostranstvenno-
-vremennykh korrolyttoionn:kb funktaiyakh sisteny chastiis s
olektrgungnitnyn v:uinodoyatviycn).

PERIODICALs  Zhurnal Eksperimental'noy 1 peoreticheskoy Fiziki,s 1958,
Yol. 34, Nr 1, 2P 173185 (USSR).

ABSTRACT+ The present DPAper determines & olosed aysten of approxinato
equations for the upatiul-tonporsl correlation functions of
a system of particles with electromagnetio {nteraction. Re-
fersnce is made to papers desling with the sane subject, In &
preliminary paper (reference ) the author dotornined & ohsin
of equations for the many-time propagators for a systes of
particles with central {nteraction. The present paper uses this
method for the {investigation of the .pltitl-tlnporll correlat-
{on funotions for a aystea of particles with electromagnetio
interaction in olasoical treataent. pirst the Heniltonian of
a classiocal pysten of ¥ oharged particles 1s written down. On
that ooccasion the Coulomd calibration vas selected in which
card 1/ 3 the Coulomb interaction between the particles oad {maediately
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_ On the Space-Tinme Correlation ruhotions of a System of 56o1-25/56
Partioles With Electromagnetic Interaction,

be eliminated, In this conneotion it is also assumed that the
of t he electrons oan be compensated by the positive
charge of the uniformly distributed ions. A random funotion
ig here used in the caloulations. A Haailton equation for the
_partioles and for the variables © ng the f£i0ld i
derived. The course of the caloulation 18 followed step bY
step. The author also investigates the case that & stationary,
homogeneous randon process takes place in the systea of the
particles with eleotromagnetioc interaction. Innediately from
the theorem of Obukhov follows the separation of the correlat-
{on function of the currents into a vortex cosponent end into
a potential component. Then the author deteraines equations
for the second mo! nd investigates the solutions of these
equations. In the fourth section expressions for the spatiale
-temporal correlation funotion of the vector potentisls are
determined, The mioroscopio method for the solution of this
problen makes it possible the determination of an expliocit
expression for the dielectric constant. FPurthermore
general expressions can be derived by it which are
in the presence of & spatial dispersion. The aethod discussed.
here is suitadble for the investigation of & syotes quantun-
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" On the -Space-Time Correlation Funotions of s System of 56+1-25/56
Particles With E;octrouagnotio Interaotion. _

. ~1ike, of partiolou with electromagnetic intersction and for
a systom of electrons whioh interaot with the vidration of
a lattioce, There are 14 references, 14 of whioch are Slavio,.

ASSOCIATION: Ibo?rv ﬂtlii taiversity « (Moskovskiy gosudarstvennyy universi.
tet). ;
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AUTHORS : Klimontovich, Yus L., Teako, s, Y.
rITLE: On Equations of Motion of Particle Systems Which Are in
' Interaction With Lattice Oscillotiona (0 kineticheskikh
wravneniyskh dlya stistem chastits, vzainodeystvuyushchikh o
kolebaniyani resheiki) :

scngé-}s-ﬁ-azfss

PERIODICAL: Zhurnal eksperimsntalinoy i teorsticheskoy fiziki, 1958,
Vol 35, Hr &, pp 11411147 (U83R)

ABSTRACT ! The authors of the present paper derive the equations of

notion for electrons and orystal lattice oscillators by
the method developed by Bosolyubov (Refs 1, 2). In connec~
tion with the papers by Pardeen, Cosper and Sehriffer
(Bardin, Kuper, Shriffer) (Ref %) and Borclyubov (Raf 4) on
puperconducvivity, an invegtigation »f lattice ozcillation
of interacting eleciron syateus appears 10 be of interest.
Juch an investigation has clready been carried out for the
‘gpatially homogeneous case (Refs 5, 6); in the homogeneous
space the electron distridution function is equsl %o ths =
equation of notion in Bloch'a (Plokh) conductivity theory.

~The authors of this paper derive o classical approxination
for the equation of motion for inhonogerous electiron- and
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) 80V/56-35-5-12/56
On Bquations of Motion of Particle Systems With Are in Interaction With
Lattice Oscillations : . _

osoillator distribution, which has the shape of a Pokker~

Planck (Plank) equation in phase space. Also for the correspond-

ing inhomogeneous quantum distribution function an equation

of motion is derived. A Hamiltonian is used as a basis which

s set up according to Froehlich (Prelikh)(Ref 12) for the

elcctron aystem interacting with the crystal lattice oscilla-

tiono., Herefrom a distribution function jia derived in the -

coordinates and momenta of the electrons and oscillators,

The system of approximation equations is set up sceording to

Bogolyubov and Curov (Ref 2), and solutions are derived, It

is shown that the general form of tha electron distribution

function, if a homogeneous distribdution of exchange terns is

agsumed, goes over into terms corresponding to those of

Bloch's theory (Refs 9, 11). Also the equation (average) de-

soribing the crystal latiice oscillations is written down

for the cage of homogeneous electron distridution. Bxpressions

have also been derived for the frequency and the danping

decrement of oscillations. The authors finally thank iceledcion LN
Card 2/3 Bogolyubov and D. N. Zubarev for discusaing the work. There
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Lattice Oscillations
_are 12 references, 9 of which are Soviet.
ASﬁOCIATION: Mogkovakiy goludarntvenn universitet
(Moscow State Univeraity

SUBMITTED: March 3, 1950 (initially) and Jul 3, 1958 (after revision)

Card 3/3
- T e T

APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723120011-4"



"APPROYED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723120011-4

I NI T TR RS TR ATV ST T e e e

21'7) 30V/56-35-5-31/56

AJTHOR: Klimontovich, Yu. L.

— — -
-~ SITLE: On a Possible Statistical Déscriptton of a System of Particles,
. Ahich Are in Interasction With a Pield (0 vozmozhnom statiati-

cheakgm opisnnii aistem chaotits, vzainodeystvuyushchikh s
polem ’ :

PERIODICAL: Zhurnal eksperimental'noy i tooretichaskoy fiziki, 1958,
Vol 35, Hr 5, pp 1276-1277 (USSR)

ABSTRACT: The present paper discusses the equations of motion for
ayntens of electrons and oscillators with transversaul eleotro-
magnetic field for the purpose of {nvestigating the problem
of the emission of electromagnetic waveo by charged particles
in diolectrice and in decelersting media. The charge of the
elcctrons ie ssauned %o be coapenganted by a uniformly smeared
out poositively charged backeround. The state of the asysten
under investigation is determined by the coordinates and momenta
of the electrons as well as by the coordinates and somenta of
theffield oscillators with differont wave nunbers k. Also &
diatribution function ia introduced, which deternines the

Cord 1/3 probabilities of the various otatea of the gystem. Por the
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On a Possible Statiatical Description of a Systenm of Particles Which ire
in Interaction With a Pield

purpose of obtaining the qugjiona of motion of the first
distribution functions f'(q,p;i) of the electrons and of the

first distrivution functions P,(Qk,Pk;t) of the field o8~

cillators a corresponding chain of equations is set up, by
ahich the distribution functions of various orders are con-
nected. The higher distribution functions are aprroxicated

by the lower ones as in the paper by Bogolyubov and Gurov

(Ref 2). If the initial distribution of the field oscillators
corresponds to equilibrium, ani if the stute of the eleoctrons
is near equilibrium, an equation of the Fokker-Tlanck (Plank)-
tyye is obtained in the phase space for the distribution func-
tion f . This (rather volumino-s) equation is explicitly .

writton down and explained. Certain coefficients oceurring in

this equation are 1ifferent from zero only if the condition

of Cherenkov radistion is satisfied. In the case of equilibrium,

thip equation satisfies the Maxwell (¥akavell)-condition. 1f,

in the initial state, the electrona are in equilidrium, and
Cord 2/3 if the gtate of the field oscillatoro is near equilibrium, an
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| | J0V/5%=35=5-31,56
On 8 Foogible Statistical Description of a 3Jysten of Purticles,Thich Are
in Interaction ¥ith a Field

equation of the ¥okker-ilanck type ia obtained in sthe phase
apece of the coordinates and romonta of the field oscillators
for the oscillator distridution functions. The solution of

this equation corresponding to equilibriun ia written down,
By means of thla equaiion, an equation for the ogsefllator
‘coordinates is then obtained. The authors further inveztigataed
the more general case in which none of the subsystens (elec-
trons and electromagnetic oscillational are in a atate of
thernal equilibrium. The recults obtaincd nay be uned for the
puryogse of invectigating the eniassion of elcoiron beans passing
throurh slowing-down systema. The author thanks N. N, Bogolyubov,
Acadenician, for the intercst he diaplayed in this work., Thare
are 4 references, 3 of which are Soviet.

ASSOCIKTIOK: Moako vokiy posudarstvennyy universitet {Moacow State University)

" SUBMITTED: April 11, 1958'(1n1t1a11y) and July %, 1257 {after revision)
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. 21(7)
AU ‘HOR:

TITLE:

PERIODICALs

ABSTRACT

Klimontovioh, Yu. L. ' _ '80V/56-36-5-15/16

The Energy lossss: of Changed Particles Dus -té. Rxoitation of
Plasme Osoillations .- (Poteri energii zaryazhennykh
chastits na vozbushdeniye kolebaniy v plazme) '

Zhurnal eksperimental'noy i teorsticheskoy fiaiki, 1939,
Yol 36, Nr 5, pp 1405-1416 (Ussr) _

When oalculating the energy losses of eleotrons moving 4in .
a plasna such losges as are due to short-range interactions .
(eleotron-electron collisions) are usually invessigated
separately from those occurring as 8 result of plasaa
oscillation excitation. This practice was followed also

in this ocase. Por short-range interaction ¥,= (wl/vo)zln(rd/u)
is set up for the damping foroe, and for long-range
interaction ¥, « (otnL/vo)zln(vO/vr) {s set up. Here o

denotes the electron charge, W, - Langauir frequency,

'o" electron velooity, a = ozlnvi.:rd « Debye distance.

The energy losses occurring as a result of these two effects
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: The Energy losses of ‘Changed Partfoles Due to .- - -507/55‘36'5'15/75
Excitation of Flasza Oscillations : ‘

are thus of the same order of magnitude. At certain
conditions the energy transfor of nonequilibrius electrons
on plasma electrons takes place at distances which are
considerably smaller than the relaxation lengths, whioch
are calculated by means of the r‘;z-fornulal. tne existence

of this effect (Langmuir efject) shows that the prodles

of electron deceleration can not be solved for all cases
‘on the basis of the equation of motion investigated in the
first part of this paper. It must de assumed that the state
of the electrons in the plasza as well as that of plasma
osoillations may sssume equilibriuam, a condition which is
no longer satisfied already at greater concentrations of
nonequilibriun slectrons (e, g. in the case of an slectron
bean penetrating the plasza). For such cases s system of
nonlinesr equations desoriding a beam + plasma is set up
and solved in the second part of this paper. The beas
electrons and the plasma oscillations are considered %0

be $wo sub-systems. Investigation by means of the equation
of motion furnishes an expression for the damping force,

ﬁﬁtm 4
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Excitation of Flasms Osoillaticns

ASSOCIATION

SUBMITTEDS

Card 3/3

which takes the energy losses due to eleotron-eleotron
collisions as well as such due to the excitation of

" plasaa oscillations into aocount. In the more general
case, in whioh neither of the two sub-systems aust be

in thermal equilibrium, solution of the aystem of equations
for the beam eleotron distribution funoction and the electrio
potential supplies an explanstion for the rapid energy
transfer fros bdeaa electrons to plassa electrons, such as
was observed for the first time dy Lengauir. The author
finally thenks Academiocian H. N, Bogolyubov and B. V.
Khokhlov for their valusble advioce and interest in this
work., There ars 22 references, 16 of which are Sovies.

Moskovekiy gosudarstvennyy universitet (Moscow State
University)

October 10, 1958
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TITLE: | hol;@iv_intic lquu.tioni ’of Motion for a Plasma I

PERIODIOALI-"Zhurndl okgpdrincntal'noy 1 teoreticheskoy fisiki, 1959,
Yol 37, Kr 3(9), pp 735 - 744 (US3R)

ABSTRACT: Whereas it is possible, in the nonrelativistic range, to work
with Bogolyubov's approximstion method (Ref 1), there ave
various approxisation possibilities in the relativistio case
for the distridbution funotions and for obtaining equations of
motions the equation with the selfconsistent field, the Fokker- -
Planok equation, the equation of sotion in consideration of o
radiation, eto. The present paper is intended to investigate
these problems., Besides the author (Ref 2) only few people
have hitherto occupied themselves with the relativistio squa~
tion of motion in plasma, among others also Belyayey and Budker
-(Coulomd {nteraction, Landau's equation of motion), as well as
Ao Ae Viasov. The author himself derived the equation of motion . -
for the distribution funotions of oharged partiocles in the S
eleotromagnetic field in reference 2. He set up the relativistioc
dispersion'equation for transversal and longitudinsl waves in
Card 1/3 selfconsistent approximation for the distridbution funotion of

tiaes B
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Relativistio Equations of lofion'tdr cirltglg 1 80Y/56-37-3-22/62

the eight varisbles, and derived the relativistic equation

“for the quantum distridution funstion for scalar charged
particles and eleotrons, and also the relativistio quantua

~ squation with selfconsistent field for sosler charged particles.
In the present paper the interrelation between the definitions
of state probability and distribution function is investigated
by using the previously obtained results on the basis of the
equation of motion for oharged particles in an external eleo~
tromagnetic field. A random function 1is introduced, whioh de- .
fines the number of particles in a phase space cell; the elec~-
tromagnetic field strength or number of oscillators are also
considered as random functions. The equation set for these
functions may be used ss s basis for the deduotion of the
equation chain relating to the moments of the random functions
or the corresponding distridution funotions of various orders.
A set of relativistic selfconsistent equations has been derived
by approximating this equation ohain. In the last part of the

- paper relativistio expressions are derived for the dispersions
of longitudinal and transversal plassa waves in approxisation
of the selfconsistent field. The author thanks Academioian
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Relativistio lquationa of Iotion for a Plasma I 807/56-37-3-22/62

X '- 3°8°1¥ubov for dinoualionl. There are 16 rofcronoon,
12 of whioh are Joviet, » o :

ASSOCIATION: loakovnkiy goaudatntvonuyy universitet (Moscow State
' Univorsity)

SUBMITTED: Maroh 27, 1959
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AUTHOR: _Klimontovich, Yu. L. ‘ )
TITLE, A Relativistioc Equation of Motion for a Plasma. II

PERIODICALs Zhurnal eksperimental 'noy i teoreticheskoy fiziki, 1960,
: Vol. 38, No. 4, pp. 1212 - 1221 :

TEIT: The present paper is the immediate continuation of the earlier
paper mentionsd under Ref. 1. The results obtained by the latter are used
for the purpose of deriving a classical equation of motion for a plasma
in second approximation, which is the relativistic counterpart of the
equation obtained by N. N. Bogolyubov (Ref. 3). A special case of such
an equation (without emission and paireproduction being taken into

. account) was studied by S. T. Belyayev and 0. 1. Budker (Ref. 2); for
6-700 the latter goes over into the equation by L. D. Landau (Ref. 4).
First, a kinetic equation taking only the retarded interaction of oharged
partioles into acoount (and neglecting emission effects) is derived; for
this purpose the author procseds from equations (12) and (13) (of Ref. 1).
It is shown that this equation {n a special case is fdentical with that

Card 1/2
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837131

A Relativistic Equation of Motion for a,Plassa. 8/0?5/60/0}8/004/024/040
11 ’ ' . B006/B0S6 -

of Belyayev and Budker. Another possibility of deriving this relativistisé
equation of motion is driefly discussed. In & second part of this paper,

the relativistic equation of motion by Pokker~Planok is investigated,

taking the retarded interaction of the particles and the excitation of
plasma osoillations by ronequilidbrius charged particles into acecount. In

this case it is thus not assumed (like in the Pokker-Planck equation of
motion) that the number of fast (non-equilidrius) particles penetrating

the plasua is very lov, Taking diffusion effects and the emission of

Plasma vaves into acocount, the nev relations are obtained. In o following
paper, the chains of relativistic squations here obtained are used for v
the distribution funotions for the purpose of deriving the equations of \<ﬁ
motion in the presence of external fields, as well as for obtaining a /N
. hydrodynamioc approximation. The suthor finally thanks Academician ¥,
...N. R. Bogolyubov for his interest and discussions. There are

11 references: 6 Soviet, 2 US, and 1 British. '

ASSOCIATION: Moskovskiy goswdarstvennyy universitet (Moscow State
. University) ' ' _
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AUTHORS ; Klimontovioh, Yu, L., 8il1in, ¥. P, $/053/60/070/02/005/016
' néosAoo{ |

TITLE: - The Spectra of Systeas of mwnuunmﬁm the

Collective Losses in the Passage of Charged Particles Through
Matter .

PERIODICAL:  Uspekhi fisioheskikh nauk, 1960, Vol 70, Hr 2, pp 247-286 (Ussr)

ABSTRACT; ~The present survey deals with two ssaentially elosely connect-

‘ ' ed prodlems; The spectra of collective exoitations in systens
of interacting particles, and the snergy losses in the exoita-
tion of colleoctive oscillations when charged particles pene-
trate matter, In the case of & system of strongly interaoting
particles (1liquid, solid, plasma, or nuclear matter) energy
levels and states for the systen as a whole may bde investigat-
ed; the investigation of such leve) speotra is, in itself,
rather complicated; the simplest case is that of weakly exoite
od states, i.e. of minor deviations from equilibrium, e.gz.
ion oscillations relative to the lattice points in a erystal
(phonons). Phonons, plasmons and the 1ike are called quasi-

: partioles in quantum mechanics; the momentua dependence on its

Card 1/4 snergy and the dependence of frequency on the wave number is

APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723120011-4"




"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00v513R000723120011-4

Sl e A I 5 1 v S v R e )

65697

The Speotrn of Systems of Interacting Partiocles 8/053 60/070/02/005/016
and the Collective Loases in the Passage of B006 /8007
Charged Particles Through Matter : :

in the following called exeftation spectrum. Such excitations
ooour as sound waves in solids, as phonon-roton-excitations

in superfluid helium, and ae opin waves, The latter are an
. example of Bose exoitations ocourring in a partiole system
goncurring with Perni statistics. The analoga of the elenentary
Bose excitations in classical physios are the wave processes,

&8 0.8. the propagution of longitudinal Plasma waves., Paragraphs
3 - 5 of the present paper deal with the investigation of
‘exeitati on spectra in systems of charged particles; the inves-
tigation 1s based upon the equations of the quantum-distribu-
tion funotion (density matrix)derived in paragraph 1. In para-
graph 6 the probdlem of energy losses during the passage of

fast oharged particles through matter, which are dus to the ex-
oitation by colleative oscillations,is {nvestigated, In matter,
electromagnetie oscillations are excited whose spectra are
fixed by the dielectric constant of the medium, The foraulas
derived in paragraph 6 for the purpose of desoribing the energy .
losses do not, however, in all cases reproduce the experimental T

Card 2/4 results obtained, as, e8¢y N0t in the case of the Langmuir- d///i ‘
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The Spectra of Systems of Interscting Partiocles s/os;/éo{o*lo/oz/oos/ms
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Charged Particles Through Matter ' '

paradox. In order to be adble to investigate also such cases,

a further poasidility was dealt with in paragraph 2, which makes
it possidle to investigate theenergy losses of charged particles
passing through a plasma; this posaidility is bdased upon the

use of equations of motion which descridbe also the energy los-
ses of particles for the excitation of collective oscillations.

- If the particles entering the plasma do not essentially influ-
ence its properties, the expressions derived here for the stop-
ping power coincide with those of paragraph €. This condition
is, however, not satisfied when an intense electron beas enters
the plasma) and the systes of nonlisear equations for the elec-
tronas of the beam and those of the plasma must be satisfied
sinultaneously. In paragraph 7 the solution of such a special
case is discussed. The results obtained essentinlly descride
the conditions found dy Langmuir. The individual paragraphs
deal with the following: Paragraph 1: Derivation of the squation
for the quantum-distridution funotion (Bose statistics); para-

~ &raph 2: the equation of motion for the quantum-distribution

funotion; paragraph 3: the spectra of collective osoillations

Card 3/4 - in self-consistent field approximation; paragraph 4: the influence
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The Spectra of Systems of Interacting Particles 8/053/60/070,’02/005/016
and the Collective Losses in the Passage of B006/B007
Charggd Particles Through Matter '

of the correlations of partioles upon the spectra of collective

~ oscillations (microscopioal observation method ); paragraph §:

~ the influence exerted by the correlations of partioles upon the
8pectra of collective exoitations. A phenomenoclogical theory of
the Pern{ degenerate electron fluid; paragraph 6; the losses
of charged particles Passing through matter, which are interre-
lated with the excitation of colleotive oscillations in the me-
dium; paragraph 7: the nonlinear effects during the passage of

~ charged partioles through a Plasma. The following Soviet soien~
tists are mentioned: olyubov, X, P. Gurovy, v

Ae_As Ylagov,
L. D, Landau, P, A. Cherenkov, P, §, Zyryanov, Ye, L, Feynderg,
; Zudbarey Y. X, Yeleonski ’ I_o 1. GOI'd.an Yo A, Yo
L M. Eanf, an s _Ye. Tama, There are 109 references, 61 of
which are Soviet. u/
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 STRATONOVICH, R.L.; KLIAONTOVICH, Yu,l,, neuchayy red.,dots.;IVANUSEKO,N.D,
red,; SVES] ,..’m‘:‘d. | 24008} »HeDo,

[Selected problems coneerning the theory of fluotuations in n&ic

engineering] Isbrannye voprosy teorii fliuktuatsii v radiotekbnike,

Moskva, 13d-vo zmt;koo radio,® 1961, 557 p.  (MIRA 14312)
o) . ,
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KLIMONTOVIC X\hlus SILI!I, V.P.

Magnetohydrodynamics for a nonisothermal plasma without collisions,
Zhur, eksp. 1 teor. fis, 40 no.4s1213.1223 Ap *61. (MIRA 14:7)

1. Moskovskiy gosudarstvennyy universi '
tmend Pt 7 gorudaratvenryy universitet 1 Fisichesky tnstitut

(Hagmtohydrodyhmca). (Plun (Ionired gases))
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AUTHORS 1 Klimontovich, Yu. L., Sil14n, V. P.

SV

TITLE: Theory of fluctuations in partiole distridution in a plasma

PERTODICALt Zhurnal eksperimental'noy { teoreticheskoy fiziki, v. 42,
nNo. ’, 1962’ 286 - 298

TEXT: The correlations 6N¢(i"“. ‘;, t) &N, (7., 3,;- t') of the phase

density functions N« L 8(F - 7 (t)) &(7. -3 (t)) for quasi-equilidb-
a a ai « ai i

rium states of a collision-free plasma are caloulated. Quasi-equilibriun
means that the mean values of !‘a do not change considerably at distances

of the order of the correlation radius and over periods of the order of
the correlation time., The method used has been developed by

Yu. L. Klimontovich (DAN S8R, 96, 43, 1954; ZhETF, 33, 982, 1957). The
equations for the phase density fluctuations was uased also by

B. B. Kadomtsev (ZhaTP, 32, 943y 1957)¢ The problenm

Ne(fas Pas 1) = ;}a(r. — A1) (pe — Pt (1)) (a),

Card f1/5
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& ————— L m e o o aeie

or bett o
or bdetter %NT:{“W___‘MESJM, _.:’i.(_!;';.'_..f.‘_'.!oN -5—-0. (1.3)

with &N « N - Na {s solved with the {nitial condnlon
't) 6"(3.?.0)f0rt-0'

sama h 3 i e

M. (f.. ;.. ’) " ON. (Pl (00 ‘o P-)- Rl (0 " Pl' 0) o’ +
’*‘W zm e Sd "“S“V""f'" Sdp#f‘ ‘r“"", e

' o), (P, (0 %, 9,0
% Sdtexp {1 (0t -+ kR, (0, 7, ps. 0))) & LLT"'._ X
P v

[}
X S de'exp {{ (v’ — m,(r. 0, py. 0))) 8Ny (P, Py, 0).

These solutlons are used to calculate the mean values of products of an
arbitrary number of fnnotions Ml « . This is done for
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N, (fae Poc f) SNs(ra, P, 0) =
= o oo { dk exp (— i (of — K (12 — ) (O (pa) N3 (A1, (2:1)

(0N 4 (pe) 8N (p))o ¢ 8278 (Pa—Ps) Aafa (Pa)-+ MartpGanlk Py .Pa)—
= o=tV 510)
4ne,

o wia/a (Py) - e 430, (K. Dy Pp)
_T e k .l"'(n a,[--—n,mﬂ..&“ TT%‘“-FT“]} (2.2)

e e s ot

The Fourier conponont of the binary corrolation function is

""c‘l{ Oy I

. O.p(k Pe: P3) = m [ F‘"i (kvg, k )

a/ A 01. ALY I,(,»
"P:c""(h k) ( ( .)z ns :

(2.3)

X

[i(v‘-— REN] t(v.uv )-IA]]
and can be represented through charge fluctuauons
card 3/
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Theory of fluctuations in particle ... B102/B108
. ' LET LN ﬂ! .__'."'..._ _ ,‘Zf} . 1. . . f
Gtk Pa ) Fg, w3 W { s o' vy §) "'m NI !

2y Yoy Y . R
3k )k 2 10oBp o — PP aly - @121

These charge fluctuation furctions are also used to express the re-
maining correlation functions. The functions

gNﬂ(i’g, b’a,' t) 616‘.,(5:;, i:“ 0) are determined for s plasza in a constant

and uniform magnetic field. The formulas derived are applied to the :
investigation of an equilibrium plasma with Maxwellian distribution
functions fg(¥#,). As I. Akhiyezer, 1. 4. Akhiyezer and A. G. Sitenko
(ZneETF, 41,644, 1961) are mentioned. There are 0 referencess § Soviet

and 3 non-Soviet. The two ‘references to English-language publications

read as followas J. Hubbard. Proc. Roy. Soc. A260, 114, 19613

R. Balescu, H. Taylor. Phys. of fluids, 4, 85, 1961%.
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AS30CIATION: Moskovskiy gosudarstvennyy universitet (Moscow State
University) Fiaicheskiy institut im. P. N. Lebedeva

Akademii nauk SSSR (Physics Institute iment P. N. Letadev
of the Academy of Soiences, USSR)

SUBXITTED: Auguat 31, 1961
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AUTHCRS: Klizontovich, Yu, L., Ebdeling, V.

TITLL: Hyglrodyrimic desoription of the motion of charged particles
in a weakly ionized plasma . :

PERIODICALs 2Zhurnal eksporimental'noy i teoretichoskoy fiziki, ¥. 43,
no. 1(7), 1962, 146 - 152 '

TEATs A woakly {onized plasma is oconsidered whose oscillation frequency .
« is smaller or of the order of the collision frequency vi c.;L.{-v and

“Lf"@”‘-" M ez/rdkT. In this oase the hydrodynamic equations can be vb= / g

tained by a wethod desorided by Born and Oreen (Proc. Roy. Soc. 188, 10,
1946) or from  the equations for random phase donsitias (Klizmontovich,
ZhiTF, 33, 962, 1957). The latter method is used here. It leads to a
system of equations which unlilke, the usual hydrodynamic equations contains
also an equation for the spatial correlation funotions. This system can be
uoed for dasoridbing non~equilidrium processes also if variations with time
of tho/spatinl spectrus predominate, and if mean velooity and density are
Card 1/2 ,
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virtually constant, The eoffect of weak ionization is explicitly descridved
for the case that ¢ and T of the neutral particles are constant, the wmean
is velocity zoro and tho mozentum distribution is almost naxwellian. The
rclations obtained are used for desoridbing a homogoneous ¢lectron plasna
with é’o = 0 and a honfogeueoua weakly -ionized plasma in a weak variadle

fiold & = Eoewt. ilso the caso of a uniforn randogg_fiold_?o is conaidercd, /
‘assucing that the mean value of E?o be zero, whilst Eg £ o.

AS30CIATIONS Mo;kévakiy gosudarstvennyy universitet (loscow 3tate Universi-
ty , - ’

SUBNITTED: January 11, 1962
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. D125/B104 ,
L 2Y. 67/ -

Klimontovich, Yu. L.

. ‘ . )

winetic desoription of turbulent quaal-oqul&ibriun
proogsses in plasma _ . ‘

PUAI0DICAL:  Akademiya nauk SSSR. Doklady, ve 144, n_o.f'j, 1962,
1022-1029 ‘ 1 o -

. (S

The kinetic equation for turbulent quagi-equilibrium pr’oceuu in

alagma is 'derivnd_’fmﬁ the correlation WE)' between the functions Yy

S, - Ha-'!?a and 8E = E-E, where K, 18 the number of particles of component u!_i
In linear approxination 1% is possible to write. the equations for X, and ;}/
82 in the form : : . S . , :

""‘+"e=4 . 3\ oNdp, wl m AP A
T ebes Be b (v o -ZE2L
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Solutions are annlyzed in .which the apootra{ sunotiona depend only on the .
diatribution funotion f (p t) and on (636)1) (6N 6.') and (axss)i, are ; ‘

the Fourier componento of the functiona &N (‘,p,t)éb("',t) and £
5“(—'-1:)63((; .t). Thus one obtains - X
q, ' 45

3 QB0 = 1 I L0 (g u){‘“""' k

Ft
- (kv) I-} dp =5 82P,. (13), where
B (w, k) = A'd% ¢ (o, l)/n [(a' - A%)' + (l'-l- A %).] (7) and )
for r~all values of k, 7 _
B(w, k) - sing [,3%, o (o k)]b(l' (. k) » npu.; —0.. " (8).

These equations degsoribe the time variation ol’ a honogomoua turbulenoe
card 2/3
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winetie deascription of turdbulent ...

in plasra. 1If the slasma waves absorb considerable anounto of energy, a
~axaellian velocity distribution will be brought about by. .Ahe
redistiribution of energy in the spectrum. The correlation is then
defer:zinel by the Debye correlation function. In the nonsequilibrium case,
Aho apace-time npeciral funotions ocannot complotely be exnroased by the
firet Jatribntion functions f,+ The space-time correlatiaon funotions

obtained here can algo be used to degoribe non-steady stayes. The :

equations derived here can be extended to the case of a wegkly ‘inhomogenooug.

plasza and are suitable for deriving hydrodynamic equations allowing for o

the emission of nlaoma waves. V. P. Silin io thanked for oritical remarke.T

AT

A330CIATION s Noskovakiy cogsudarstvennyy universitet im. K. V. Lomonogova ¥
: (Voscon State University im. M. V. Lomonosov) ’

FRESENTED: February 9, 1962, by N. N, Bogolyubov, Academician
SUR’ITTED: February 7, 1962
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AUTHORS: Klizontovioch, Yu. L., and 8ilin, Y. 2
TITLE: ' *Ez‘luctuationu in oollision-{rn plasza

PIRIODICAL:  Akademiya nauk 83SR. Doklady, v.-145, no. 4, 1962, 764-767.

;LX"' A fluotuation theory of the distribution functions in a collision- s
ree p’ae:a is developed in continuation of the papers by : ’
Yu. L. Xlimontovien (ZhET?, 37, 735, 1959; 38, 1212, 1960; 33, 982, 195?;
34, 173%, 19583), allowing not only for the Coulomd {nteraction of the
particles but alaso for a transverse electrio field. The apace-tize
apectral functions are obtained without previously de'ternining the
correlation functions. Jhus the problem can be sicplified. Forzulas for
the fluctuations 4E and 8K in the spatially igotropic case are calculated..
For the speolal case of isotropio momentum distridution in the consiant
zignetic fleld 4 fornula is derived for the ocollision integral. For the
daxwellian distribution of the particles at equal tecperatures a linplo
expr-ssion is obt;ined for the Debyes screening.

Card 1/2
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AS30CIATION: Loskovexiy goshdarutvonnyy universitet im. N. V. Lozoncsova
(Moscow State University imeni M. V. Lozonosov)

February 17, 1962, by ¥. A, Leontovioh, Acadeziciaa

SURUITTID:  Jctober 24, 1961

APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000723120011-4"



"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R00072312001:!.-4

y o - L n SR B TR & RAERRAMRIRIIEET
© AT R E R R EE ATEIE T DI R ERET  fR UGt At S R NN £ A S R RTET B |
O

R Sl Q E T

8/136/63/014/004/004/017
£033/£314 |

AUTHOR: Klimontovich, Yu.L.

TITLE: ‘bn the statistical ;;oory of processes in a system of
electrons interacting with lattice vibratations

PERIODICAL: = Fizika metallov i metallovedeniye, v. 14, no. &,
1962, 512 - 516 = . - .

TEXT: The aim of this work was to give a brief account of a
method which may be used to obtain a statistical description of
quasi-equilibrium processes in a system of interacting electrons
and phonons. The analysis is confined to the classical approxi-
mation; the quantum theory will be given in another paper. The
starting point of the analysis is the Hamiltonian

He (LN o 0dadp+C[Ndvu@ ndadp+ " )
: + 2 (@ ovande. E

o~

where N(g, p, t) -Z ~ b(g - g,(t)) x 8(p - Ry(t)) is the
1644 N -

Card 1/2
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s/126/6§/o1k/ook/ooh/017
E032/B314 '

On the statistical theory ....

microscopic electron phase density,: u(g, t) 41s the longitudinal
lattice displacement, ¢ 4{s the interaction constant, n is the
average ion density and s 1-'tho'volocity Propagation of sound

Yaves in the lattice in the absence of interaction with electrons. ‘
The funetions N and u are looked upon as random functions and
oquations for them have been given by D.N. Zubarev (UFN, 1960, ‘v/(
71, No. 1). General SXpressions are now obtained for the depar- i
ture of N and £ from their average values and for the corres-
ponding correlation functions. Uumed that the average ‘
electron distributio rm (4 = 0) and the electron.
phonon interaction is weak. The analysis may be Senoralized to

"the case of a more exact Hamiltonian and asteps are indicated as

to how this may be done. ~The paper is entirely theoretical.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet im.
M.V. Lomonosova (Moscow State University im,
M.V, Lomonosov) v :

SUBMITTED:  May 17, 1962
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Fluotuations in a plasme | |
noch riaray L8 Blas vithout collisions, kal.ﬂ 8881(1 mll‘.svn)

1, Mbckonkiy gosudarstvennyy
Predstavieno akademiicom m.mnmt:f in. LV.Losonosova.

(Plasma (Iontsed gases))
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Kinetio description of turbulent ’
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- 1o Moskovskiy gosudarst : (MIRA 15:6)
Predstavleno umm:";?za::ih';niuf imeni M,V,Lomonosova,

(Plasma (Ionised gm.g))
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. jneglected. A quasilinear approximation is considered for these .
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which the assumption of rapid phase variation, assumed in earlier

.. 'work, is valid. The effect of variation of the charged-particle

- distribution functions fa'on the spectrum is taken into account. It

is shown that if the nonlinear interaction of three, four, and more
waves is taken into account, there is no closed system of equations
for the function £f.  and for the second correlations (of the plasmons).
.In its place there is a closed system of equations for the function
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. the number of interacting waves. Perturbation theory is not used
. with respect to the field. The small quantity used is the number of °
¢ charged particles interacting with the fields. This ensures slow
.- variation of the field. 1In this respect to approach is analogous
.~ to that used in nonlinear optics. If the quasilinear approximation
7. is used, account is taken of the coherent interaction of the waves.
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.- @lso given, Thpy take the form of the usual anomslous dispersion curve, with - ~'|.
- & maximum shifthd tovard higher frequencies like the lower edga of the :

7 elactrons a8 e

| jabmorpeion curp. . Octg. act. hast 42 formles and 2 figren.  C  fmens)

- - emidan ...—v".."o-.._o«
ORIG XEYs 011/ OTH REF: 003
s s v S A e

"..- BEURI ! i,' :.; s
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KLIMONTOWICZ , Andrzej ’ ine,

Expansion coeffi«. lent in group wire switching. Prace inat t.elotcclm '
5 no.3165-87 '6l.

1. Wydzielone Biuro Roawojowe ZalT T-2, Warszawva.
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KLD}(]‘JTQIICZ s Andrzej, ins,

P

Dotarmination of the eengsstion in two—stags incomplete 1ink
systems, Prace Inst. teletechn., 6 no.l.tel-g; .&onp ° :

1. Wydzielme Biuro Roswojows, Zakl :
Toleteohniomych B2, Wooouey, klady Wytvorcas Ursadzen
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LLIGY, rmatoldiiy oo,

KLB'G'.’, Amtolii, cortie  Ural, z-mlia zolotuia; imopa plouerov i sikol'nikov :

2{3 d%g)sfzoi, riolotovakol 1 Chelinbimkoi oblastei, [/ Sverdlovsk /, smdmz, 191;1;.
Pe

:&U : » DIC: PZ65.K58

50 1L, Soviet Geography, Part II, 1951, Unclasoified
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KRASOVI?TSK1Y, B.; MAKSIMOV, A.; KLINOY §$é&.; NITSEERG, D.

ROl _
Directers of entarprises en business accsunting and dasic ceatrel.
Den.4 b“o 13 ﬂ.oll’ZO‘zb )| .550 (m 932)

1.Directer saveds "Vulkan® Leningrad (fer Krasevitskiy).2.lamesti-

tel! direktera Uralmashsaveda (fer Nitsderg).3l.Zanestitel! direkters

Neve-Kranaterskege saveda imeni Stalina (for Maksimev).4,Nachal'aik

finansevege stdela Avtesaveda imeni Neleteva (for Klimev). -
(Industrial management) {Banks and banking)
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NN TN
KLINOY, A,

Succenses are dorn in muoa-vida socialist competition, Prom, bcp
(na nu)

12 no,1t3 Ja 58,

1, Preduedatel! Kosgorpromsoveta,
‘ (Mosoov-~Cooperative societies)
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KLIKOY, A+ (Moakva)
———-——*"""'MM

On the path of npoouuuuon and enlargement of ariels, Prom,
koop. 13 no.12th-5 D 59. (MIRA nm

I.Yhdudntol‘ pravieniya Noskovekogo gorpromsoveta.
(Hoooov-ﬂamhotmo)
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BABA, M., gornyy insh,; BATRACHNYY, A,; PAUPEROV, A.;

SHCHERBIY, P., saboyshefiik; KLIMOY, A,

When you work with ardor. Sov.shakht, 11 no,2124-28
162, (MIRA 15:1)

1. Chlen shakhtnogo komiteta, predsedatel! proisvodstvennomassovoy
komissii shakhty imeni Il'icha, Luganekoy oblasti (for Sercbata),
2, Zamestitel! predsedatelya presidiumi postoyanno deystvuyushohego
proisvodstvennogo soves! shakhty imeni Nticha, )
oblasti (for Fayrachnyy), 3., Zamestitel' predsedatelya
komiteta, shaxity imeni Il'oha, Luganskoy oblasti (for Pau .
4o Predsedatol! shilishohno-bytovoy komissii shakhty imeni I1t4cha,
Luganskoy otlasti (for Shoherbly), 5. Sekretar' parti organ-
izatsil shakhty imeni Il'icha Luganskoy oblasti (for nm).

’ (Coal miners) (Trade unicns)
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LIYVINN, No, major, kand,voyeanykh nsux; K MW, 4., In:hengr-is-itar.

Asocent altitude cf a radioanuva cloud, ‘v, § K33, 47 no.é:
QU~95 Jo 164, (L1 37470
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Sifiaizication of Shvayger's Qraphic Method for DN
Wiatng Average Quadratic Quantities,” A. A, Klimov
piidate of Tecimioal Scisnces, Moscow, )
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mﬂ. ‘o‘a. “‘..ﬂ'. mm‘ tl&niohnkikh nauk,
e »

Deternining the heating temperature of an induotion -otér by means of =
& ourvilinear diagras, Vest.elekiropron, 18 no,9:11-12 8 'h7. (0 6512)

1. Moskovekiy fnstitut mekhanisatess ‘
stva in, V.M.Molotova, o311 elektriztiatess sel'exogo khosyay-

(Keotrio motors, induotion)

Tius form of a diagran is widely used in the study of electric and electro-
mechanical prpperties of asynchronous electrioc sotars and other electric apparat us
utilizing alternating current. It can also be used to detornine the heating
cordition of an eleetric motor . The author explaing the formila and applies it
to a spherical diagram, Also gives the value of for various types of eleotrical
machinery in tabular form, v :
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CKLIMOV, Ao Ao S S 4288/5

Velikiye stroyki kommnirss elektrifikatsiya sel'skogo
khosyaystva Stalingradskoy oblast! (Oreat Constructions
of communisn and eleotrification of the rural economy of

Stalingrad oblast) Stalingrad, Oblastnoye Knigoizdatel'stvo,
1952, 63 pe 1illus,
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Elektrifikatsiya proisvodstvennykh protsessov v shivotnovodstve (Klec-
trifucation of production processes in animal husbandry) ~  Moskva, Sel'khosgis,

1955. :
375p. 4llus., diagrs. (Uchebniki 1 uchebryys posod hikh -
sol'obkhomntvc:wkh uchebnykh savedeniy) Posohizs s brsshi :
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XLIMOY, A.h., kandidat tekhnicheskikh nauk.

Determining mechanical characteristics of eleotric motors and
mhml in operation, Sel'khosmashina no.2:17-18 ? 's7,
(Bleotrie -otoro) (XLRA 10:4)
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AHDRIANGV, V.M., doktor tekhn.nsuk; BENSXNRV, Ye.Ye., insh,: BYSTRITSKIY,
D'Ho. kﬂm.t.mu.ﬂ.uk: GRBB!HBIIOV. ‘o’.. bﬂdo‘ﬂkhnouuk: GRErsov,
H.A., kond.tekhn.muk;Z0YX¥, V.A., kand.tekhn.nsuk: KLINOY A.d.,
kandtokhn.nauk; KGROLEY, V.7., knod.tekhn.nsuk; KOORYEPRSEY—T'y,,
kand,.tekhn.nauky KULIK, M.Ye,, kand,tekhn,nauk; BAZAROY, 0.I., kend,
tokhu.nauk; OLNYNIK, H,P., insh.: OSNTROV, P.A., kand,tekha,nauk;
P@SNOV. Ao"c. 1ﬂ.h.‘ PWOY. S.T..tinlh.:l’ms}lcm.h.ﬂ.. and,
tekhn,nauk; PCHRIKIN, Yu,N,, iash,; RUBTSOY, P.A., kamd ,tekhn,.osuk;
RUHOV' LY Y b‘ndotﬁkhﬂon‘“: MV!NXOY. ‘CP.. hm.‘okhn.““:
8AZONOV, N.A., prof,, doktor tekhn.nauk: SERGXYEY, A.8., lash,;
SKVORTSOV, P.F,, kend,tekhn,neuk; SMIRKOY, B.Y., kand.tekhn.nsuk:
SMIRNOV, V.I., kand,tekhn.nauk: TYMINSKIY, Ys.V., ingh.: URVACHEV,
PuNoy kand,tekhn.nauk; SHTRURMAN, B.A., insh.; SHCHUROV, §.V.,
kand ,ekon snauks RUNOVA, L.M., insh,; VOL!'FOVSKAYA, D.N., red,;:
IIIKITIHA. V.H.. r“.j Blm. ‘olo, takhn_.rod.

[Msausl on the use of electric power in agriculture) Spravochnik po

primeneniin elektorenergii v sel'skom khosisistve. Moskva, Oos,

12d-vo sel'khos. lit-ry, 1958. 606 p, (MDA 11:5)
(Bleotricity in .gricnltm‘og_ R

pi- 14
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KLI WOV AOA. hﬂd tﬂkhﬂouuk

llcotrie velding squipment in sgriculture. Mekh. { elec. sots.
sol'khos, 16 no.btho-4) '58, (ama 11110)

1. suungrul-uy sel!skokhosyaystvennyy inatitut,
(llontric velding)
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@ m, ‘o‘o, profo

Use of electric are discharge in qrionlt\ml uchnologiul
processes. Mekh, 1 elek, sots. sel'khos, 20 no,3:130-33 ‘62,
(MIRA 1537)
1. Volgogradskiy sel!skokhosyaystvennyy institut,
(Elestrieity in agriculture)
(Elsotrio nr.?
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18(2,3)
AUTHOR:

TITLE:

PERIODICAL:
'ABSTRACT

Card 1/2

50V128/59- 5-20/35

Astaulov, V.3.,Klimov, A.D. and Astaulova, A.S.,
Engineers R

Refining the Structure and Eiiminating Cracks in
Magnesium Alloy Castings

Iiteynoye Proizvodstvo, 1959, Nr 5+ PP 33-34 (USSR)

'-Out of 300 tests made within the period of one year,

the authors investigate the structure of alloys and
elimination oracks from them, It becomes evident that
when using 0,27% mamganese, the result is a fine grai-
ned structure without cracks in contrast to cracks

and the formation of a dendrite structure when using
less manganese, i.e, less than 0,2%, Pig. (1) and

52; show different kinds of grain of the structure,

a) fine grain, (b) coarse grain, (c) dendrite, Some
dates are given with regard to the ratio of the struc-
ture to flux, modification, range of temperature for
oriatallization, eto. The authors state that there are
some analoguous features to aluminium alloy. The range

J-,ﬂfg;!f: i
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S0V/128-59- 5-20/35

Refining the Structure and Eliminaiing Cracks in Magnesium Alloy
Castings : : :

of temperature for oristallyzation of some types of
magnesium alloy is given and 1t 1s stated that exten-
ding the range of temperature improves the quality of
the structure. There are 3 photographs,

Card 2/2
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KLIMOV, A,D., kapitan l=go ranga

Hniiary and technical propaganda among students of mnl schools.
Mor, sbor. ‘8 no.12127-30 b ’6“ :
(MIRA 18:2)
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BYQHKOV, Yn.r.;% o ANe; SEKONOY, Do i,

Bffect of alloying on ‘tho longitudinal slastieit
y modulus of
sirconium. Mat.{ metalloved.chist.mat. 1no,1:291-242 '59,

(MIRA 12210
(23rcontus alloys) (Blastieity) : )
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5(4)  80V/545942-19/24
AUTHORS) Parfonov, Ae Ieq K1120Y, As Kaew Hasurin, 0, V,
PITLE: Eleotric Condustivity of the Glasses of the Systea

14,0-Cs,0-810, (Elektroprovodnost! stekbl sistemy14,0-Cs,0-810,)

PERIODICAL:  Vestnik Leningradskogo universiteta. Seriya fisiki 4 khimii,
1959, ¥r 2, pp 129-135 (USSR) ' - :

" ABSTRACTs The results of the investigations of the conduotivity and
density of glasses of the system mentioned in the title are
indicated in this article. The mentioned system is used as s
basis for the working out of formulas for electrode glasses,
These glasses have at present a resistance of 500 NQ . The
vorking method with them is much simplified if these glasses
have & lower resistance. Under this point of view, the
investigations descrided in this article were carried out, ’
_ The designations of the glasses produced and investigated for -
the experiments, and their composition, are compiled in tadled.
An analysis oarried out on the glasses showed a deviation of
some percent in the composition as compared with the quantities
, of single components used for the preparation. The density was
Card 1/3 deternined dy hydrostatic weighing of the samples in water and
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Electric Conduostivity of the Glasses of tho System 80V/54-59-2-19/24

Card 2/3

2

bensens at room temperature (error 10,1 - 0.2 %£). The con-
duotivity was determined on plans-parallel samples by
graphite eleotrodes, the resistance of the glasses up to 1080
by a bridge cirouit, higher resistances dy & megachmmeter of
the MOM-ZM type (error 20 - 30 %£). The values of the mentioned
deternination quantities are oompiled in tadle 2. The tadle
alaso contains the activation energy E for the movement of ions
in kéal/Mol and 1g A computed by the foramula for eleotric

conductivity K « Aan o From the density of the glasses,
their molecular volume was computed, and - as the Cs-glasses
have the highest density - the dependence of the molar volume
on the concentration of cnzo was deteorained at a constant

content of 11,0 (Fig 1, and content of Cs,0+11,0 = const. =

=27 molX ¥ig 2). For investigating the conductivity of glasses

of different composition, the neutraliszation effect was in- -
vestigated which ocours by replacing one dasio oxide dy another
(Pig 3)» This points to a direct dependence between the ‘
differences of radii of the dasio ions entering into the

system, and the charaoter of the neutralization effect,
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Electrio Conductivity of the Olasses of the Systes 80V/54-59-2-19 /24
14,0-Cs,0-810, :

In the investigation of the aotivation energy at the trensition
from sodiua-potassium-siliocate glasses to the systea considersd,
0o influence of the 4on radius on its value could be observed :
(Pig 6). Prom all these investigations, the following :
conolusions are mades The eleotric conductivity of 1ithius
glasses deoreases consideradly with an increase in the content

of c-zo. For electrodes, whioh are only used at low temperatume,

8lasses with a low content of Cs,0 (up to 6 Mol% ) should bde
preferred. With an inorease in the content of c.zo, the

toughness and also the nelting temperature for glasses rise
so that for electrodes used at higher teaperatures an inorease
in the content of 08,0 up to 9 Mol% is permissidle. Glasses

with a higher content of cozo are unsuitable for use as

electrodes due to their high resistance. There are & figures, -
3 tables, and 4 references, 3 of which are Soviet. B

OctoborA28, 19586 o
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=m| hkdg 'ng!l%E !xn::' ‘o"o]’ Umm, |+ ("kmw’ no], Mo‘
) &y . [

(Vords nddudtl Slova 4 spravy, MWinek, Daiarsh, vyd-ve BSSR, Red,
Basava~palit, nf.-:fy, 1960, 35.;). ’ MIRA uam)m'

1, Bekretar! Sermenskogo rayonnogo komiteta Komsunisti
Belorussii (for tho:’: =t chukq partil
{Sermo Distriot-—Seine~TPeeding and feeds)
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BER, B.A,} mxbv. 4.0, LYUDSKOY, B.P, redaktor; ROSLOV, G.1,, tekbni-
cheskiy TeURLIP ™ :

' [Iuntan-uon. 1epair and operstion of refrigeration equipmsent] Mon-
tash, remont 1 ekepluatateiia kholodil'nogo oborudovaniis, Moskva,
Qos. 13d-vo torgovol 1is-ry, 1955. 280 p, , (M4 8:8)

(Refrigeration and refrigersting machinery)
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EER, Boris Arkad'yevich; Mooorgmuch; SINEL'NIXDVA, Ts.B,,
red.: mmn, D.N., tekhn.red. T

(Prom refrigerating machinery] Freonovye kholodil'nye ustanovki.
Noskva, Gos,.isd-vo torg.lit-ry, 1957. 18) p. (MIRA 10:12)

(Refrigeration and refrigerating machinery)
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KLINOY, A.0., elektremekhanik

Hov ve install centrel lecks, Aviem., telem. i svias' 2 no,11:%

:.h:iw-ﬁnhn-m distanteiyn eignalisatsii mmﬂhﬂ
OTOgA e ' :
‘ (Railresds—Switches)
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r Ceititidite introduces s -zu of prepatatios o

: ut
" acid by de ition of f1 M
~fluorite m’m it searite. - {ncreased racovery s seklaved by
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Illll“ ramte cryolals. % A, Bune,
’-“ oy " lnn‘u-',hn 2. Phys. Caem.
\ . u. lm &mm ~The valory win amed,
b =08 1 UNTG comfism (e previenrdy odvaimd
by Bemh i C. A 20, INY. Fl ﬂ«tmm
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KLV, A, 1.
Agriculture

Local vater ressurces asd their uploiuuon Wy collective farms of the Smolensk
province; Ssolensk, Smolenskoe obl, gos. isd-vo, 1950,

9. Monthly List of Russian Accessions, Library of Congreu,‘

Moy __19%, Uncl.
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ELNOY, AL,
LIRS v
Improved determination of bounds for seros of /«funotions,
5 n0,21171-184 153, | Li-tunottons ""‘?2?&1"272;

(&rho. Mrtchlot' s)
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USSR Mathematics - Dirichlet Punction

"Evaluation of the Lixit of Zeros of L-Rmctions,* A. 1. Klinov, Saratoy Stete
Pedagog Inst _ .

DAN SSSR, Vol 89, No 2, pp 205.208

Obtains new evaluation of 1imit of seros of Dirichlet's L-functions. Indicates
in the formwula giving the limit of seros, the dependence of the function on
modulus k of character x(n,k) and oomputes the consts entering in to the formula.
Presented by Aced I. M. Vinogradov. Reod 23 Dec 52.
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