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SUBJECT ussR / PHYSICS CARD 1 /2 PA - 1204
AUTHOR EAGAN, JU.M., PEREL', V.I1.
TITLE On the Mobility and the Space Charge of Ions in an Iphomogeneaus
Field.
108, fasc. 2 222.225 (1956)

PERIODICAL Dokl.Akad.Nauk,
Issued: T / 1955_— reviewed: 9 ] 1956

The most jmportant interaction process of ions with atone of the same gas 18
the pure charge exchange without any important modificmtion of the velocity of
1 interest the fields in the

the particles concerned. In some cases of practice
layers are 890 gtrong that the average eneTEy of the hent mokion of atoms is

small against the energy taken by the ion on 2 free path. Therefore the atoms
nay be considered to be at rest, and the product of %ha s-functions of the ve-
locity components vx,vy,vz may be taken ag velocity distribution function. At

first, the kinetic equation is given for the case that the direction of the
field (BE(z) is at every point identiocal with the positive airection of the

7-axig., This kinetic equation is then transformed and adapted to {nitial con-
ditions. The golution found is explicitly given and specialized for the limit-

ing case of a constant field B = econsat.

Next, the expressions for the drive yelocity and the goncentration of thne ions
for inhomogeneous fields are given. The usual opinion that the drive veloclty
at a given point depends only on th t this point ip correct
only if the nodification of field s free path is small a8
against the field strength itself. for the drive
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"On the Limited Movement of Ions in the Vicinity of o Scunding Balloon "
pp 69-71, 5 ref

Abst: The article examines a sounding valloon located in i plasmd
at such a low pressure that 1t is possible to disregard collistons ot
charged particles with atoms of the gps. It is whown that o linmitation
of wovement 1s possible under ordinary condltions 1f it 15 sosumed that
the potential changes gradually.

SOURCE: Uchenyye Zapiski Petrozavcdskogo Gag. Un-ta {d:1entific Notes
of the Petrozavodskly State University), Volume L, No. & -- Physical-
Motheratical Sciences, Petrozavodsk, State Publishing i use vf Karel' -
shaya, ASSR, 1957
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AUTHORS: ~Kagan, Yu. M. and Perel', V. I. 51-3-3/24

-

PITLE: On the motion of ions and the shape of their (spectral)
lines in a positive-discharge column. I. The directed
motion of ions in a low-pressure discharge. (O dvizhenii
jonov i konture ikh liniy v polozhitel'rnom stolbe
razryeda. I. Napravlennoye dvizheniye ponov Vv razrysde
nizkogo davleniya).

PERIODICAL:"gptika i Sgektroskogiya" (Optics and Spectroscopy),

195 1 olo Y No-a, PPe. 8'303 (UQSQBOR.)

ABSTRACT: Theoretical paper. It is usually assumed that ions move
in en infinite homogeneous medium under the action of an
electric field constant in magnitude and direction. In a
real positive-discharge column, in addition to the applied
longitudinal field, there is also & Lransverse electric
field and ions escape towards the walls. This effect is
more pronounced ab low pressures. It ghows up in the pressure
dependence of the displecement and the width of ionic emissio
lines when observed along the axis of the discharge tube.
A kinetic equation for the ionic motion is solved to find
the velocity distribution function of the positive ions in a

card 1/3 cylindrical discharge tube. It is apsumed that tae ions ere
formed inside the tube and that they perish at the tube walls.
Collisions of the ions with atoms are neglected (this is
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On the motion of ions and the shape of their spé;tral)
lines in a positive-discharge column, I. The directed
motion of ions in a low-pressure discharge, (Cont.)

T = gas temperature, M = the ionic mass, k = Boltzmann's
constant For a discharge tube filled with mercury at

3 x 10~4% 3& Hg pressure, with a urrent of 0.3 A, 8 o -2
z = 7 x 107 sec~ , = 0.1 V.cn™*, = 1.2 1% 10° em™Bec ,
we have, for Hg ions, v, = 5 x l cm gec

vo = 1,6 x 108 cm2. sec 2.

2z
The shape of the ionic emission lines observed along the

tube axis is given in a diagram. It can be regarded as a -1

Maxwellian distribution with ionic drift velocity (2x10 cinox

Card 3/3 under the above conditions) superimposed on it.
There is one figure and ten references, 6 of which are Blavic.

SUBMITTED: September 17, 1956,
AVAILABLE:
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Baglish

Probe messursments im lov pressure plasma [with suwmary in s

p,152]. Vest, Len. un, 12 no.b:63-78 57, (MLRA 10: 1&5
(RBlectric discharges through gases)
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EAGAN, Yu.NM.
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AUTHOR: Kegan, Yu. M. SOV/1,8--22~6-16/ 28

TITLE: "aﬁu'_utﬁ;]l;ﬁo; of Tons in a Plasma {0 dvizhenii lono? ¥ plazme)
PERIODICAL: Izvestiya Akademii nauk SSSR. geriya finioheskaya, 1958. Vol, 22,
Ne 6, pp. 702-707 (USSR)

ABSTRACT: 1t is said in the iniroduction that this problem is of great im-
portance, but that 1t has hitherto not been possible to determine
the walocity distrivution of the ions in the plasma. A spectro-
soopic method was worked out (Refs +5) for the purposeé of in-
veatigating the courss of the 4races of ions of a diacharge tube
az well as for the investigation of ion trace displacements along
ihe discharge axis. The opourrenge of o Doppler effect makes %
poasibli3 to cbtein data covcerning ths veloaity of ion drifis,
zhe digvmibution of lon energy, and alsc concarning +he "tenper-

In order to cbtain ihe receanary condiiions of

atars! of iona.
3 tors and up to

diacharggs in thes cass of inert pgases (01~
50 A am ¢ oarrert Jersliy) s & discharge wibe whisch is marzrowed in

the middle was used in this case. Diagrams stow the depandence of
ion drift velocity on preasurs ip the cass of differsut amperagen
Card /= of tne dlscharge cirrent in. argon, krypton, and xenon. Two further
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disgrams illusirate the depsnien
on presaure along the tube amd the dependenze of msam
'tgre“ P and the "+emperature® of lon gas T# on pressure
a2sbion of the bursa. Further rspearch work in this
wotn tua Gimchargs Flve which wag widened
whora probed wiare faptened Ty soldering.

ior. gas T
" tempera
ir tha cross
£1313 wxs carried out

pp o b mm dn the middls,
In %his way 1% waa possible o
siasivon N, and the temperatur
The dependsnce of N, and Te on
tors with cawpect to argor is hera shown

a mresaur? of p ~ .75
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ot of the "tumperature" of “he

manaure ccrsentration of the
4T, of Ghe ¢legtion gas (Rer 8).
+na ampurage of the dischargs at

2

by o dlagram, Two firihsr disgrams iZlustrat: th: measired poinis

of the drift vweloansy for helium-. D30~ and argon ions

owo gas as well as in kryp’on and xemon. In scuclusior it is

ir their

poivisd oat thai it has nltherzo been posaible %o glve cnly &

qualit

aziTe explararion of the data ohtained for interfsrometris

measurements; quantitative comparison 13, howtvar; 3till im-

possible because of the ePfast produsal
gas during interferometric measur

Card 2/3

| by shs rareficaticn of
ement as wuall as Decause of th?
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AU L0RG Kagan, Yu. L. ond  Perel', V. I. o
PITLivs On the Motion of Ions and the ohape of Tonic Laneo

‘,;;a-u
in the Positive Column of a Dlsdh??@?f,,?g' Radicl
Motion of Ions in a Low-Pressure Disclhiarge.

i ' Miv ier r peolezbhis-
i ii i s liniy iemcv v pelezhld
0 dvizhenii ionov i konture 1y cv v pelezhly
él'nom stolbe razryada. IIL. Ra@1al'naje drigheniye
jonov v razryade nizkogo davleniya.)

PEKIODICAL: Optika i spektroskopiya, 1958, Yol., IV, Tr. 1,
pp. 5>-8. (USSR)

ABSTRACT: In Part 1 (Ref.1) the authors solved the kinet%c
equation for a distributicn function for ioms ln.a
c¢ylindrical low-pressurc discharge tube, taking into
account both the longitudinal and transverse fields,
volume ionization and loss ¢f ions at the walls. The

present paper deals with radial meticn of ilons and
vith calculation of the effective terperature for
' e prpyw et A,
Card 1/5 motion of ions across the tube. An approxinate nethod
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51~ b --1-0/26
On the liotion of Ions and the Shupe of loais lines in the
Positive Column of a Discharge. II.
is described ond used for determination of the radial
part of the velocity distribution function of ions in
the positive column of a low-pressure diccharge. It
vas assumed that at low pressurcs the radial part of
N the distribution function dees not depend on the
longitudinal field. By means of this approximate
method, velocity of the radinl drift of ions and the
effective ionic temperatnie were found as functions
of distance from the discharpe-uube ax:s. An
expression for the cffective teirperature was found in

terms of the shape of ionic lines obsurved across the

tube. The observed shape of ionic lines (under

Doppler conditions) depends essentially on the nature
Card 2/5 and lifetime of the excited ionic state. There are
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51— -1-1/26
On the liotion of TIons and the Shape of Ionic Iinesg in thc

Positive Column of a Discharge. II.

two simple cases: (1) Formation of excited ions in
atom-electron collisions and instantaneous radiation.
In this case the shape of ionic¢ lires does not differ
from that of atomic lines. (2) Formation of excited
ions occurs in ion-electron collisiong, apd radiation
is instantaneous. In this case the shape of ionic
lines will be determined by the velocity distribution
function for ions, and this distribution can be
obtained from spectroscopic observations. In case
(2) the ionic line shape observed across the tube
chould be strongly broadened, compared with the atomic
: line shapes. Such a broadening vas observed in
Card 3/5 argon (Ref.3), but not at low pressures. Ho low-
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51- 4%-1-1/26
On the liotion of Ions and the Shape of Ionic Lines in the
Positive Column of a Discharge. II.
pressure experimental data seems to exist. Thre
recsults obtained in this paper, using the approwximate
method, could also, in principle, be obtained from
the general expressions of Ref.l. 7The authors show
taat for (A) +the distribution of potential across
the tube, (B) the radial velocity distribution of
ions, and (C) +the mean and meen square values of the
radial velocity of ions, the approximate method gives
results which are very close to these given by the
exact theory. The approximate method, besides being
simpler to apply, has the advantage that it can be
_ generalized to the case of high pressures. The
Card 4/5 opresent paper is entirely theoretical. there is
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~ 51-4 -1-1/2%
On the Liotion of Ions and the Shape of ITonic Lines in the
Positive Column of a Discharge. II.
1 figure, 1 table, and 3 references, 2 of which are
Russian and 1 American.
ASSOCIATION: Ieningrad Institute of Precision Mechanics and
Optics. (Ieningradskiy institut tochnoy mekhaniki
i optiki.)
SUBLITTED: March 5, 1957.
AVAITABIE: Library of Congress.

1. Ions-Motion
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AUTHORS:  Kagan, ya.M. and perel:, V.I.

PTPL ¢ on the Motion of Iomb and the Shape of LhLeir Lines
in a Positive Discharge Column. I1I. A Directed
Motion of Ions in a Discharpe at an hxbitrary Pressures.

(0 dvizhenili jonov i konture ikh liniy v polcozhit-
eltnom stolte razryada.)

FrRIODICAL: Optika 1 Spektmskoplya, 1958, Vol.IV, Nr.2,
pp.285-—288 (USSR) »

ABSTRACT: In the preceding papers (Refs,1-~2) the authoTa con~-
sidered motion of ioms in @& posgitive column of 2
low-pressure discharge, takipg into account 1ongitudina1

and transverse fields, bulk ionizaticn and joss of ion8
at the walls. Phe present paper qeals with directed
aotion of ions near the axis of 2 cylindrical discharge
tube working at an arbitrary pwssurt. Phe rethod
of dealing with the probled is the saxe as £hat in
wef.2. Tne authors obtain ac eipIe Hsion for the
velocity of directved sotion of Lons. From the
expression tne prejection of tue velocity on the
Jischarpe-tube axis v (31 e tound. For low

Ccerd 1/3 pressures the averape Galue of v, wnsoh follows
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Sl <2-1/50
On the Motion of Ioms and the Shape of their Lines ic a Positive
Discharge Column ., III.

frou_the expression obtained in this paper is given
by ¥, = a/z, where a is the acceleration of ilons

in the longitudinal constant electric field, and 2
is the number of ionizations per uritb time. The
exact value of Vv_ for low pressures obtained in
Ref.l-2 is given By 7, = 0.69 a/z. For high

pressures the expression_obtained in the present
paper yields the value v, = 3¥2T ah/léu , where

us = op/M, T is the ga3 temperature, M is the iomnic

mass, and A 1is the mean free path of the ion.
Because of lack of experimental date quantitative
comparison of theory with experiment is not possible.
Phe authors point out ubat the resuliis obtained in
the present paper hold only near the discharge-tube
axis. In the approximate deduction of these results
terms containing squares apd higher powers of the
Card 2/3 acceleration a were included. ;" was assumed that
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On the liction of lons and ihe Shape of theip Lines Yl‘ ke
Discharge Column. III. : mes in a Positive

elther the longitudinal field was small or that
1/2 << h/u at any value of the longitudinal field.

The paper is entirely theoveticsl. ‘hers ape 6 Soviet
references,

ASSOCIATION: Institute of Precision Mechanics and Optics.
(Institut tochnoy mekhaniki i optiki.)

SUBHITTED: July 11, 1957.
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AUTHORS: Vagner, S.D., Kagan, Yu.k,, Romanova. re V. S5L-10-2-¢ 1o

TITLE: The Influence of _ & Magnetic Field Upon a High
Frequency Discharge (Vliyaniye magnitnogo polya ma
vysokochastotnyy razryad

PERIODICAL: Vestnik Leningradskogo Um‘LVCrsitetn,Seri;p. .f';[:m?_: 1)
khimli'i'-" - 1958, Vol, 1G Nr 2 , pp. 15-17 (Ussr

ABSTRACT: For the determination of the plasma parnmaters of a highf:'eclgi':lc}'
discharge the two-probe method (Refs 1,2,3) vas developed. Thiy
improved method was employed by the authors for'measurlpg the ;
plesma parameters of a highfrequency discharge in a weak ma gn't; i
field. The dependence of the temperakure of the eleciron gas T, )
and of the concentration of the charged purticles n on the carrent
in the solenoid is shown (table 1). T, end n ane average quan®i-
ties obtained from a number of measurements and agres well witl
each other. The T, values were determined by the methods dagerltzd
in former papers eﬂei‘s 1,2). The results cbtained by the two
methods are, practically, in agreement. The second method makes )
it possible to judge the presence of a Man:wel’? electron dis<ri:

bution according to velocities. The characteristics worked out

Ty
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The Influence

of a Magnetic Field Upon

a High Frequency Discharge

SUBLIITTED:
AVAILABLE:

Card 2/2

by this method showed that in the plasin ?1, a highfrequency dis-

charge the electrons retain Maxywell's Ve, 1ty distrivution also
in the presence of a wesk magnetic f‘elu. t may be seen from the
table that the temperature of the electron gac T, droms a little
with an amplification of the magnetic field. The consentration of
the charged partioles on the tube axis.inereases vith amplifica-
tion of the magnetic field from 0-50 5!*1*(;(1 by about 12 times It:

amount. As already mentioned, the ienmerature wmlues ot‘ the eles-
tron gas obtained by meanz of the L,i-probe methed are delermaned
by the distribution of the faz®  Ioctron groups sccording o wi-

locities. This distribution ne-.i net agree sith that of more
inert electrons, which are deall :ith by Langmuir's probe method.
There are 1 figure, 1 table, and 7 references, 5 of which are
Soviet,

July 7, 1956
Library of Congress
1. High frequency discharges--Magnetic factors
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AUTHORS: Kegan, Yu. M., Perel', V., I. 56~1-19/5¢
TITLE:s On the Motion of Ions in a Mixture of Imotopes (0 dvizhenii
ionov v smesi izotopov).

PERIODICAL: Zhurnal Eksperimental'noy i Teoreticheskoy Fiziki, 1958,
Vol. 34, Nr 1, pp. 126-128 (USSR).

ABSTRACT The present paper determinaes expressions for the drift veloo-

) ity of the ions of isotopes in an isotope mixture. A pure
charge exchange is considered to constitute the basic problem
of the interaction of ions with atoma. In comneotion with the
problem of isotope separation in a d.o.-~dischargs the question
of the mobility of an ion in an isotope mixture ie of growing
interest. Blank's law for the mobility of ions in a mixfture
does not hold in this case because of the posaibility of a
change in charge between an ion of one lsotope and an atom
of another isotope, Here a mixture of two is¢topes with con-
centrations N, and Ny of the neutral atoms is assumed. The
concentrations of the ions are said to he Ny and N, and their
distribution functions with respeot to velocity are denoted
by £1(v) and f(v). The influence of the ions on the distri-
bution function of the atomse with respeat to the velocity
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On the Motion of Ions in a Mixture of Isotopes.

consideration the collisions of the ions of the isotopes

with the particles of the third component. In the case of
strong fields an accurate result igs obtmined for the drift
velocities. There are 3 references, 2 of whirch are Slavio.,

ASSOCIATION: len‘ngred Institute for Preoision Mechanies and .Opties
(Leningradskiy institut tochnoy mekhaniki i optiki).

SUBMITTEDs July 12, 1957
AVAILABLE: Library of Congress

Card 3/3
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LEIEHLAN T

On Some Characteristics of the Positive Discharge SOV/54-59-3-8/21
Column at Low Preusures and High Discharge Current Danultics

on the axis and the walls of %the tube, the longitudinal field
E, end the number of ionizations per clectron per unit of time
z wore detormined. Figurou 1-4 show the survey of the dependence
Te and n, on the amporage of the disccharpe current., Tha course

of these curves on the axis and the walle of the tube is
different. The minimum occurring in these curves is congideradbly
weaker on the walls., Concentration ne increases monotonously

with increasing amperage. With rising pressuro Te decreases on

the walls, and the concentration increases at all amperages.

A complicated relation is observed on the axis. The temperature
has a mininum at a certain pressure for all auperages,only at
very small amperages it decreases monotonously with rising
pressure. At certain pressures n, has a saximum on the axis.

The mentioned processes are explained oy & dilution of the gas
duriag the discharge occurring in the central part of the
positive column. This is in agreement with the observations
made by Shukhtir. Table 1 shows the values cenpated for z and
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On Some Characteristics of the Positive Discharge SOV /54-59-3-8 /21
Column at Low Pressures and High Discharge Current Densltics

the valuc measured for E. From the measurement of the Doppler
shift toward and opposite to the direction of the field the
directed velocity of the ions was computed, Table 2 shows the

values of dA and -v, o Cuarve v_ versus sienm pressure has a
- s

maximum. In conclusion, the authors thank Professor F. L. Frish,
Corresponding Member of the AS USSR, for the intorest he showed
ir the work. There are 4 figurec, 2 tables, and 9 Soviet
references.

SUBMITTED: April 15, 1959
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AUTHORS: Kagan, Yu.M., Perel', V., I. S0V /54-59-3-9/21

TITLE: B The Influence of the Finite Life on the Confour of the
Ton Lines of the Positive Discharge Column

PERIODICAL: Vestnik Leningradskogo universiteta. Seriya fiziki i khimii,
1959, Nr 3, pp 49-50 (USSR)

ABSTRACT: The finite 1ife of the excited state of an ion may cause a line
shift if the ion in an excited state in the electric field
assumes a velocity comparable to thermal velocity. In the
present paper the problem of the line contour is dealt with

under conditions which make it necessary to take the finite life
of the excited ion state into account, The authors proceed {rom
the distribution function of the particle velocity

£(v_ ,v_ ,v__). If a particle radiates after the time t after
xo? "yo’ ‘zo oF

excitation, it attains the velocity Ve * Yoo + Tt during

this period. An expressicn for F(vxvyva) is found (1) for the

distribution function of the velocity of radiating particles
which in its contour coincides with the observed line contour.
Card 1/2
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On the Influence of the Finite Life on the Cocntour SCV/54.59-3-9 /21
of the Ion Lines of the Positive Discharge Column

Card 2/2

The expression ?; =7, +'tjii (2) ta obtained for the mean
velocity in the field dtrec*ion by partial integration and in

gimilar 'vay, the mean square velocity in the field directiom:
+

2 2 g 2
= vy \ At hid = --- wdoans
VZF(Vny z,dvxd yd . vzo + 2v 'C + 2(T ¥ (%)

2
v
Z

S

T denotes the mean 1ife of the excited otate. The formulas
1.3 cannot be used if the duration of the excited state is
longer than the pariod tetlween the collisions of excited ioms
and atoms. In this case the collisiongmust be taken into
account, however, formula {2) may be used for s rough
calculation, and the time tetween the collisions may be
substituted for T . In a vertical field nction vz beconesn

equal to zero in the formulas. The line shift is then brought
about by the finite life of the excited atate,
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Soms positiva column charactrristics of n pan discharge at low

prassures and high discharpge current densitien. Vent, LAU 14

no,16: b4-48 59, (MIRA 12:10)
(Blectric discharges through gasaes)
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24(3) sov/4e-25-e-14/25

AUTHORS: 7akharova, V. M., Kagan, Yu. M., Perel', V. I.
§-/

TITLE: The Positive Column of Discharge in the piffusion Procedure

PERIODICAL: Izvestiya Akademii nauk SSSH. Seriye rizicheakays, 19%9,
Yol 23, Nr 8, pp 999-1003 (USSR)

ABSTRACT: In the introduction of the present paper some older articles
of non-Russian gcientists on the positive discharge coluan at
low pressures 8re mentioned in addition to articles published
by B. N. Klyarfel'd. An equation for the balance of electrons
and ions (1) introduced by L. Prost is given, This srticle in-
tends to obtain some relations by Frost's theory for 8 compari-
son with experiments, and to apply the compurison to the posi-
tive column of Hg, AT, and ¥. In the first part, the drift
velocity (2) is given by Frost's approxima.tion, besides the
approximation for potantial distribution and concentration (4)-
By means of the latter the balance ejquastion (1), @ formula for
the number of ions per unit of length of the column, and o
formula for the ion current density (9) are developed. In the
second part, experiments of Langmuir and Tonks (Ref 2) are
Card 1/2 referred to, and the equations (11) for the plasma boundaries
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: S0V/48-23-8-14/25
The Positive Column of Discharge in the Diffusion Procedure

are given. Formulas (12) deliver the drift velocity and fonic
concentration near the plasma boundary, equation (13) gives
the average velocity of Zons. An approximate formula (16) ia
given for calculating the thickness of the layer. Equation (17)
supplies the potential difference between axis and wall of the
tube. In the third part, the calculated results are compared
to experimental results. The temperature of the electron gue
was determined by means of a search electrode, the electron
density was found by formula (18). The charges measured in
Hg-, Ar-, and K-vapor are summarized in the diagrams of
figures 1 to 3, and it was found that there is good agreement
with theoretical values as long as diffusion procedure may be
assumed. There are 3 figures and 13 references 5 of which are
Soviet.

Card 2/2
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TITLE

FERIODICALs
ABSTRICT,

cart 2/3

Segdamava, 2. P,, Roohkovs, 0. P, Zaydal?, A, F. N
Sakharere, ¥, ¥, ww. u..n.bnnsoc-.rrl -..n.. Penkin, QU
WV EYER, 1Y, 8, A, M., Lipie, L. V. h

Sergey Bluarisvich Frish (Sergey Muardovich rimn). y
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AUTHORS: Zakharova, V. M., Kaﬁan‘ Yu. ll.&‘ gmggh__x_l_,gy, Perel',
v. L.
TITLE: Probe Measuring Under Middle Pressures

PERIODICAL: Zhurnal tekhnicheskoy fisiki, 1960, Vol. 30, No. 4,
pp. 442-449

TEXT: It was the purpose of the present paper to inventigate the
applicability of the Langmulr probe for measuring the characteristic
plasma valuea}gt ressures higher than 1 torr. The authors derived
equations (4), (5) for the ion ourrents directed upon spheriocal and
cylindrical probes with strong negative charges, and their current
densities (equations 8-10). Purthermore, equation (11) is given for the
plasma potential V . The following method of measuring the characteristic
plasma values is siggested: a) the electron temperature Tg is determined
by meads of the two-probe method given in Ref. 11; b) the electron con-
centrationsiare determined by means of equations (4), (5) and by apply-
ing the electron section of the characteristics. The affective croes '/<E?

card 1/3

i
v e T

: ) :
g T F N 4 AR AP T RN HE i
X S F ‘v..x‘;:J'ﬂﬁnml:'[’ rmmmrﬂmh?:ﬁmﬂ
o B AP AL I R

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619910020-3"



Probe Measuring Under M:ddle Pressures 8/051/60/030/04/07/009
B0OO4/8B002

sections of the ion overcharge, gas temperature, and toncentration of the
normal atoms must be known for the determination of the ion: concentra-
tion n,, . The theoretical calculations are experimentully proven in Hg

vapor at 10'1 to 1 torr. Table 1 shows that the values n, ©f spherical

and cylindrical probes are in good agreement with caltulations. Further-
mcre, plasma measurements were carried out in neon and argon at 1 to
20 torr, 50,200, and 400 ma, and in Hg at 10 torr, 0.5, 1.0; 1.5, and
2.0 a. Table 2 gives the field voltages of Ne and Ar;, Table 3 the values
of Te’ Table 4 the density of the_ion current yand Table 5 the valuas

of ng - The Te values were taken acoording to Ref. 14 and mensurementn

by O. P. Boohkova. The dependence of the electron concentration distri-
~ bution on pressure in the case of FNe and Ar, ie given in Pigs. 1 and 2.
These Figs. show that a pressure increase is accompanied by a compres-
sion along the axis, and differs for Be and Ar. The column contraction
observed, and the difference between calculated and measured wall cur-
rent related thereto, indicate that the Schottky theory no longer holds
true for the pressures applied. The authors finally dinvestignte the
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possible effect of electron- and photon emission on the result of their
method, and prove this effect to be very low. They mention & paper by
N. P. Penkin, and thank Professor 8. E. Prish for the interest he took

in this paper. There are 2 figures, 5 tables, and 16 references:
10 Soviet, 3 American, 1 British, and 1 Japanese.

ASSOCIATION: Leningradskiy gosudarstvennyy universitet im. 4. A.
Zhdanova (Leningrad State University imeni A. A. Zhdanov)

SUBMITTED: ‘July 16, 1959
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AUTHORS s Kagan, Yu. M., Mustafin, K. S.

TITLE: The Velocity Distribution Function of Electrons in a
Positive Discharge Column of Mean Presgure

PERIODICAL: Zhurnal tekhnicheskoy fiziki, 1960, Vol. 30, Ko. 8,
pp. 938 - 947

TEXT: With reference to papers by Smit, Druyvesteyn, and V. Ye. Golant,
the authors devote the first three sections of the preseny article to
deriving the velocity distribution functions of electronslin the positive
columns in neon, argon, and mercury under considerafiion of elastic +nd
inelastic impacts. They obtain formulas (8), (20), and (26}, and ‘iscuss
them. The fourth section deals with the shapes of distribution fvnctions,
and in Tables 1, 2, and 3 the measured temperatures of elestron gvu are
compared with those obtained by calculation. Moreover, the measured axiaml
electron concentrations are compared with those calculated in Tables 4,
5, and 6. In the discussion of results in the final part, reference is
made to the satisfactory agreement achieved in the first three tables, and
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it is stated that the nonelastic collisions must be considered at
pressures below 1 torr. It is further shown that while there is an inter-
action between the electrons, it exerts little influence on the
calculation of the electron 8as temperature and of the oriented velocity.
This influence is discussed. The authors finally thank V. Ye. Golant and
V. I. Perel! for their discussion of results. There are ! figure,

6 tables, and 8 references: 6 Soviet and 2 American.

ASSOCIATION: Leningradskiy gosudarstvennyy universitet im. §. L. Zhdanova
__(Leningrad State University im. A. A. Zhdanov)
LB

SUBMITTED: February 15, 1960
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ZAKHAROVA, V.M.; KAGAN, Yu.M.

Spectroscopic determination of ion mobility in a mixture of
inert gases, Opt, 1 spektr. 10 no.4:547-549 &p '6l.
(MIRA 14:3)
(Iong—Migration and velocity)
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AUTHORS : Kagan, Yu.M. and Koretskiy, Ya.P.

. . [
TITLE: ‘A Direct Method for Measuring the Mean Half-life
of Excited States of Ions

PERIODICAL: Optika i specktroskopiya, 1961, Vol. 11, No. 3,

TEXT: In this method, an electron beam is used to ionise
and excite gas molecules so that ions in excited states are
produced. If the gas pressure is such that the half-life of
the excited ion is smaller than the average time between
collisions of the ion with the gas atoms,and if there is a
constant electric field in the region where the ions are
produced, then the excited ions will have a preferred direction
“of motion. By measuring this velocity one can determine the
average half-life of the_excited ions. The relation between
the ion drift velocity vz and the half-life in the excited
state is (Ref. 4% Yu.Kagan, V Perel', Vestn. LGU,No.16,49,1959)
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where e and M are:the charge and mass of the ion and
E is the electric field. The average drift velocity v, can
be measured from the Doppler shift of the ion line, f.c.

. X

Me

BA = A

Oll\)l

In the present work,- the authors have used the apparatus shown -

schematically in Tige. X. The source of electrons was in the

form of the tungsten cathode K , which was a s

~ spiral 1.4 e¢m long and 0.5 cm in diameter. The wire diameter
was 0.25 mm and the heating current 5 A. The positive

extracting electrode A, was at a distance of .2 mm from the

cathode. The second positive electrode Az was at a distance
of 2 mm from A; . The aperthres in Al and A2 were

rectangular (0.4 x 1 cmz). The collector A3 and the anode A,
Card 2/4% ' : '
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were at some potential. Ions produéed as a result of
collisions between the electrons and the atoms experienced the

field between the grids C, and C, (0.5 mm mesh). - The

potential between ‘\2 and K was about 250 V and the electron

current through the gun was about 5 mA. The field strength
between Cl' and C2 was 120 V/cm. The tube was £illed with

spectroscopically pure helium at a pressure of 3 x 10-2 mm Hg).
The line He II A = %&686 i was jnvestigated with the aid of

a glass two-prism spectrograph. A Fabry-Perrot etalon was
placed between the collimator and the prisms (spacing 5 and

10 mm). The small Doppler shifts were measured by the method
described by Frish and Kagan (Ref. 5 - ZhITF, 17, 577, 1947).

Half-lives between 0.7 x 1077 and'l.l X 10”2 sec were obtained.
These are in agreement with quuntum-mechanical estimates.
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There are 5 figures.and 6 references: 5 Soviet and
1 non-Soviet. The English-language refcrence guoted is:
ef. 1 - L. Maxwell - Phys. Rev., 38, 166&. 1931.

SUSHMTITED: October 19, 1960

Figs 1:

Pl S P

2 57

C1r
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AUTHORS: Kagan, Yu., Maksimov, L.
TITLE: Transfer phenomena in & paramagnetic gas

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy piziki, v. 41,

TEXT: Based on a study of the kinetic equation for molecules with
rEtational degrees of freedom, a theory for the tranafer phog:meg: i:e:n
paramagnetic neutral gas, which is located in a magnetic fie 1 511
developed. With the help of this theory it is poseidble to der :e :o
fundamental rules. The present study is limited to linear, di: omt 4 with
molecules at temperatures, where the rotational motion can be rﬁa 1] oy
classical mechanics and where no vibrational degrees of f{ewdom .ave |
excited. For such a case, the kinetic equation reads as follows:

of 3 (i) - [-‘?.f-] (2.1).
3t 4+ Wf + ﬁ ( ) 3t ot
i-[IE] (2.2), where & denotes the magnetic moment of the molecule. The
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~

magnetic moment 1is obtained as a mean value of the undisturbed state of the
X n " -p g/h (2.4). u, denotes the Rohr
molecule: pef=y¥ (2.3), vhere y =48 0

b d
total momentum of the
the omagnetio ratio, and M the
:ﬁﬁmzf gF'or tgrmoleoulu ognaidex;:d ;c‘rixehertx:;ggrziu.:g:)iﬁe::zﬁo:“h
d axis (for sufficiently hig ; : .
:::;::: :zi‘t‘h:nrotatior(ml energy. Then, for ¥>h the following relation

4
holds: 1=2p°o/n (2.5) with 0= =8, =541, «evy g. § denater the spin :1 )
the moleoule., The kinetio equation (2.1) furnishes, in firnt approximation,
~f.f(°) l-_1 +X] (2.8), end maintaining the first pon-vu)._nitgp{n.g tfrma.

oo {(’ff‘ — .%.) upInT + 5 (s — -%— bnu%/‘, 4

9 o
3] av, 2 000‘ _ ‘:....E_- ..“.'_ )
| X(-gf',—+7f;—'s‘°ﬂ-a’x,‘)+(m’ 3 kT) a},} b

+ o IMH) % [0 = (),

Jert) = § 1O B (0 + xa—— ) Wdludl
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is obtained. 1In general, the ocollision probability W is wunknown. For a
small non-sphericity the following relation holds approximately:
N Wdr"*dl'y = wgds, (2.14)
@ =1+ A [Py (cosgM) + Py (cos EM,) + Py (cos €M) =- Py (cos M),
where g and E’ denote the relative velocities before u.ndafter Q h

collision, do the differential elastio scatiering cross section, neglecting
the non-sphericity. P2 represents a Legendre polynomial. The thermal

conductivity tensor for the general case is given by:
- 551010 | 1 51001 = 1=
% k(2kT/m)(4 Ty * 3 T ) T o é__'r(a) (3.4).
When 1limiting oneself to the terms with p=1 and g4?2, the kinetic

2 2 - -
equation -ui(u +Y -7/2)f(°) +yf(°)[n{u]axi/au-Jst(y\i) will have the
approximate solution
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a0 = Thth -+ TS+ Thimbaims (3.5). X
b= (=), b= (ME 1), Dhim = U MiMm—/38em M), (3.6

T? = Tmo. T3 = 1-10("' T3 = TIH()O. - (3.7)_

The coefficients of (3.5) are given in a mathematicel appendix. The thermal
conductivity of a paramagnetic gas located in & magnetic field becomes
anisotropic, i.e., the thermal conductivity will depend on the orientation
of the magnetic_field with respect to the temperature gradient. 1If the
angles between H and VT are different from 0° or 909, then the heat flux
will have a component normal to the temperature gradient, The Senftleben
effect is completely determined by the following expreasions:

Y = (10 -+ o Ha HY) Xy, (3.24)
) I3 +4qM S, W L X L "
Q== mEmaram & U+n’)ﬁ""£ﬁ"r‘ (3.23)
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: ', HH
Brin = wn — (%) Hao = %o Z?‘-‘}-;i h3 (clé,,‘ + ¢, —--;l—,—‘—) , (3.26)

and )(

(Au)p : An 10 (A% -
b= {1 S| — 5 o)) (3.27

At a fixed temperature, the Senftleben effect is only a function of the
ratio H/p; this agrees with basic experimental resulis. The temperature
dependence is closely related to the shape of the scattering cross
section of molecules. For the change of the thermal conductivity
coefficient, and any values of My the following holde:

N 0% fx. <0y Dryfx <O (4.3)
for an H which is parallel or normal to VT3 if the values of 7 are
sufficiently high, one obtains (Mu/f-\l.a)m- 2/3 (4.5)1 this agrees very

well with the experimental results of Senftleben. There are 8 references:
2 Soviet and 6 non-Soviet. The reference to the English-language
publication reads as follows: J. O. Hirschfelder, ¢. F. Curtiss,
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R. B. Bird, Molecular Theory of Gases and Liquids.

SUBMITTED: Aoril 3, 1961
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AUTHORS : Zakharova, V.M., Kagan, Yu.ﬂ;‘and Perel- V. T

TITLE Spectroscopic observation of tlhve rotation of a pousitive
colunn discharge in a magnetic field

PERIODICAL: Ontika i spektroskopiya, v.11l. no.b . 1961, 777-779

TEXT: It has been shown that, in powerful arc discharges at
low pressures in a magnetic field, the ions rotate about the

axis of the arc. This azimuthal motion is explained as the effect
of the action of the wagnetic field on a radial current of ions
In this work an argon discharge was studied in n tube 1.5 em in
diameter and 180 cm long. The pressure range covered was 0.5 to
2.5 mm Hg. The discharge current was 1.6 A and the nagnetic
fields used were 250, 600 and 1 000 Oc. Two solenoids 6C cm

long were placed on the centre of the tube with a space of 1.5 cn
for the spectroscopic observations. The speed of rotation of the
atoms was measured by observing the displacement of the % 300

and 4 Okt R lines using a specially designed spectrograph and a
Fabry-Perot etalon. It was shown that the dircection of the
rotation of the atoms was the same as for the positive ions and
Card 1/2
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that the speod?rotatlon depended on the strength of the nazgnetic

field and

4
1.5 x 10
At faclds

O.%ad 0 & x 10

the gas ressure.

cm/sec at a pressurce of 1

cim/sec
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Y, /20 [4/\!0 F6/9,39/") B125/B205
AUTHORS 4 Kagan, Yu. M. and Lyagushchenko, R. I.

TITLE: Eleoctron energy distribution function in the positive column
of a neon discharge

PERIODICAL:. Zhurnal tekhnicheskoy fiziki, v. 31, no. 4, 1961, 445-449

TEX?: The authoms propose a new method of approximation for the calcula-
tion of the electron energy distribution function in the positive column
of a neon discharge, taking account of elastic and inelastic collisions.
For the solution of problems related to the excitation of ionization in
plasma, a kncwledge of the distribution functions with regard to elastic
and inelastic collisions between electrons and atoms, and also electron-
electron interactions is required for solving problems related to the
excitation of ionization in plasma. It is noted tzat none of the relevant
previous papers has fulfilled this requirement. The present authors
proceed from the experimental values for n, and T . The kinetic equation

for electrons in a constant, homogeneous electric field E oriented along

Card 1/7
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the x-axis reads %? %%— - (gf (6f + (%%) (1), where f(vx,vy,vz)
el 1nel :

is the velocity distribution of the electrons, and g:) (%%) s and
inel

(%; are the parts of the impact term correapohding to the.elastio and
e

inelastic interactions between electrons and atoms, and to electron-
electron interactions. When looking for an equation for the symmetric
part of the distribution function fo(v), then

(%), =ni5(Fh) @)

Yo =

( % )uynp. - ).: /‘” 3
will hold. Here, A* and}t;nel symbolize the meam f{ree paths related to
elastic and inelastic electron-atom collisiona. The general expression

for the interelectronic term %% reads
e

Card 2/7
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(&), =w 75 {om[ A%+ a00]}, (@)

drnatn,, [ K0T, T v
Yoo = "t In { e E;g * (9)

Ax=;—;‘futf;(vl)dul+uifulf;,(ol)dul}, (6)

A= %I v/ (v))dv,, . @)

In the case where the interelectronic term predominates in the elastia

range, which is important in practice, it is possible to simplify the
interelectronic term suggested by A. G. Gurevich (ZhETF, 37, 304, 1959)

and, thus, one obtains: X

A= gy )

AW =00)—Zxe, 0 (x)=2[crdy.
[}

———— R e

T—"I“‘_-'TT— ""T—f—'_‘*"__l-ﬂ-?_!—_‘—nﬂ'—’-r‘_rﬁ T'H T“"‘ "'H |1T'
TRV T T T h'.r mmﬂml

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619910020-3"



' f

"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619910020-3
: Lo

T IS R S S I PR L T ST AL e i TSIy H TR RV ey T WA ARG TGt A 18 N E S RV AL 1B ST KRN Ehc T Gl LMLTN
'mmtrﬁmlﬂ;ﬁ’mfmm- r:'r‘y '. [ RN [T1E I‘H‘illlll [ "‘_" [T T IR

il . B
| RAR Lt SR DA MR 0 S T4 £ L5 M e S4B 230 5 Lo

215k2

‘ s/057/61/031/004/008/018
Electron energy distribution... B125/B205

On account of the integral character of the terms A1 and A2 and due to the
rapid decrease of the functions fo(v), the resulting coeffiolents are also

valid in the inelastic range. In this manner, the fiollowing relation is
obtained for the symmetric part of the distribution funetion fo(V)l

L bl e o A

+0A(l/%u)f;]’——{-;;/¢=0. ‘ ®

Solving the kinetic equation (8) requires a knowledge of the velocity
dependence of the elastic and inelastic scattering cross sections which
are taken from experimental data. The authors have studied only the case
of neon, for which the inelastic scattering oross #eotlen can be angumed
to be approximately independent of the veloocity. %he method proposed here
does not depend on any concrete fcrm of the velociby dependence of the
cross sections. Solution of the kinetic equation: 1In the range where the
electron energy is lower than the energy of the neurest excited states,
Eq. (8) has the solution

Card 4/7
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- 272
’ M(\/E)-;-iﬁ—;im
fo(u) =exp| — - du
’ J A 0D+ 5 T
., 208

5‘ vQA (V_) 4-—n; ut

ik du |dz |, 9)

X\ B,+ B S'
1 e | oxp ‘oA(m*"“‘m"r)"

movl

U==0kT,

8232;\:.)40 Yy m mLo
Using the notations ap =~ 5 - =55 e == . the equation
12k T M

__( D
Jo(u)=By(a,+ a,u) “ioh

is obtained in the inelastic case. PFormulas (9) and (18) yield a solution
Card 5/7
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Electron energy distribution... B125/8205
for fo(u) at all values of u. The constants B,» By, and B, are determined
from the conditions for the continuity of the function fo(u), from its

derivative at the point u = Uy, and from the noraslization condition for

fo(u). Discussion of results: The approximation used by the authors in
the range un(u1 is the better the greater is the vole of interelectronic

jnteractions with respect to elastic interactions between electrons and
atoms and with respect to the interaction between electrons and field.
According to (9), the criterion for the applicability of this approxima-
tion consists in that fo(u) differs only slightly from the Maxwell

function and only in that range where it yields a pignificant contribu-
tion in A1(fo) and AZ(fo)‘ This integral is reduced to the inequalities

M
T, oy < AVu)
miM  2a -~ ub ] (19)
2 etEt og AV;
L ETL NS == e < A
T “mivy a, u
card 6/7
R [Tk TR T Sy TR i W (T NE (NP et A 1P T I en e a o e
: T e e e o s
. i} AT T T BTV T - i e

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619910020-3"



"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619910020-3

P T Y A T T : I S P O Y N EF R AR |:|x'|m|» 5 n‘.z') ] u' ””:’i o III e ” I-'HZ!HF‘HH!IEE‘H I:ﬂv"“mii‘:” (1 T e T N AR 1R (21

SiaE L I ) ot

Electron energy distribution...

For ’ﬁ'- 1.7 the function A(‘V-\-x‘) asgumes the value 0.88. These inequali-
ties (19) must be satisfied in the range from Ya's 0.3 to Yo'=» 1.7. The
contribution made by the ranges naglected here to the integrals doss not
exceed 10%. With such a choice of the range it follows that ay/a°4:0.6

and aE/ae<K0.5 (20). If the interelectronio term is one order of

magnitude higher than the remaining terms, the approximation applied hors
is still permissible. If the terms in (20) are very unequal, (9) can be

replaced in the range u<1ﬁ by the dis

fo(u) - e'u[§1 + Bz(eu - 1)] (21). The second term in (9) and (21) is due

to the effect of inelastic collisions.
are thanked for advice and discusasions
5 Soviet-bloc and 4 non-Soviet-bloo.

language publications read as follows:
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o
AUTICRS ¢ Kagan, Yu.M., Perel', V.I., Chayka, M.P,
TITLE: Theory of optical signal amplification using a medium
with negative abgorption

PERIODICAL: Optika 1 spektroskopiya, v.12, no.3, 1962, 4L27-433

TEXT: Problems of amplifying an optical signal by means of
negative absorption medium are discussed but without references to
the generation. Formulae for the integral amplification of the
incident signal A, are derived for the Lorentz and Doppler

function and power series respectively. In the case of high
amplification, i.e. kol » 1, these are
kol Ko L

m—— IR

ALor = i Apopp =
VTk L P \/ kol

profiles, the integrals being evaluated by means of Bessel's .//
[}

€

where ko is the amplification coefficient at the caentre of the
line and L is the thickness of the medium, These considerations
are applied to a parallel mirror containing the active wmedium
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within and a uniform medium outside the mirrors, Relations are
developed for the ratio of incident ETO, and emergent J,
intensities of the beam, which in the case of ideal mirror and
narrow beam are

I _ _(1-n%M
ao 1 - rZeZkb

The ideal case is developed further to account for real finite VP
mirrors with surface defects. The effects of the edges on the

width of the diffraction rings and the departures from optical
flatness are considered and a working example based on

experimentation of A.Javan and associates (Ref.li: Phys. Rev.,

Letters, 6, 1961, 106) are given. The worlg is completed by
considering frequency distribution in the dmpllfled beam in the
absence of interference for the Doppler and Lorentz profiles.

There are 3 figures,

SUBMITTED: July 24, 1961
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AUTHORS: Kagan, Yu. M., and LyagusHehisnko ' R I,

TITLE: Velooity distribution of electrons, dimtribution: of exalta-

tion and ionization in the positive column of a rnbon’ ais-
charge

PERIODICAL: zhurnal tekhnicheskoy fiziki, v. 32, no. 2, 1962, 192-196

TEXT: In a previous paper (2ZhTF, 31, no. 4, 1961) the authors calculated
the electron energy distribution in neon witn allowancve for elastic and

inelaatic collisions between electrons and atoms and electron interaction.
The distribution functions are calculated for 5-20 mm Hg and amperages of

200 and 400 ma. The distribution function for u(u1 ia

fo(u)y==exp[—¢ (u)] By-+ B.I exp[4 (2)]) dx (1),

e - M 8

ag+ an

. 1 (,-,),;_._ V%"" B.K, (w) exp [r_ _; bot-byut 4 ~|

S v S —
i "'"_ﬂ s I lﬂ‘T"”l"""'H'!T"I R (A IH AEN B
B bt 3 mmmmmmlmmmn’m mrrmm EIGTIE T

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619910020-3"



/ /

patiitit

3h208
8/057 62/052/002/009/022

Velocity distribution of «e+ BIOAYMI0Z
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¢ of the electron 'gma,
ture, n, 18 the

;tation potential, 7 18 the gas tompers
A¥ is the mean free path, K1/3 igs the MacDonald

The number 2 of diraot‘ionization and the number 7* of step-by-

function.
gtep jonizations was caloulated with the aid of . e
T (4) and

38
2= N Qua) k(@)

=23 N, | Qulhuf(a) du, 2

u = mv2/2kTe, T, is the temperabur
V1 is the first exo

electron concentration,

(v-zo.s), where N = 5.52-1016 ™’
and Vv is the potential in volts. It can be seen that under the conditions
chogen direct jonization can ve neglected. This agrees with the known
data. Under the conditions chosen, dissipative recombination need not be
considered when calculating the glectron concentrations (Table-?).' The
&nnihilatiouﬂprobability of a metastable atom by diffusion xo the wall, By f

Card 345;
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jp1vee a4 5309 B102/14138
AUTHORS Zhdanov, V,, Kagan, fu., Sazykin, A.
neTy T ¢t
TITLi Effect of viscous momentum transfer on diffusion in a gas
zixture

PLRIODICAL: Zhurnal cksperimental'noy i teoreticheskoy fiziki, v. 42,
no. 3, 1962, 857 - 867

"EAT: A theoretical investigation of the diffusion of a multi-component
gas mixture is given when assuming viccous nomentum transfer. The well-
¥nown method of moments by H. Grad (Comm. Pure and Appl. Math. 2, 31,
1949) is applied and the general system of diffusion equations is derived
in the "13-moment" approximation. The relations obtained make it
possible to analyze the effects of viscous momentun transfer on the
diffusion. The calculations are carried out on the assumption that
X/L<§1 and 7/T€ 1; A and 1 are the nean free path and tiae, resp. and L
ané T are the characteristic length and time paraseters of the changes in

the mixture. The distribution function of the component a i? a gas
mixture is expanded into a series of Hermite polynomials Hé? ¢ (cu):
100y L
card 1/4 J
systea ar difrusion équations is obtained as T
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stfect of viscous momentum transtfer... 3102/8138
n,n kT [7)
b P Px 0 ’ Pa « , s
2D,y (e ) = = [73:5‘—7“ g |t ["v\w =S u]
)

-1 M )c‘* '
+ 21{‘.”” ( Moy mﬂ‘nn ) o, +2 [“l T “J I, T

[8lay [0lsa ] 92

+.i. )‘ . [ LI a ]...‘._.._

s ( )a_uzlga 54 myih| my by | dx,
N

_ T - b lag 15 |, :

: k(p) az. P4 2 Eapib‘( my 0] mg 1Bl (usye — 1), {3.8)
u[lnlvnl

The equations obtzined are used to investigate the diffugion in a two-

component mixture., 3Jeveral formulas for the barodiffusion constant ap are

derived. In the Kihara approximation

ap = 9A° [ + (6C°—3) (235 -+ 25A* — 18.4")] M-

5F3A° MAST(FF2AY) my - my
6A° 5(6C" — 5) (1 4+ 34°) Jou—a :
TERIA []"' 1247 (5 F 2A4%) ] o (4.10y

i5 obtained for a viscous flow of an arbitrary binary mixture; for an in-
compreasible liyuid J'
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ap=p (L) /&), 4 (1) +eTe [ 2Dy (L~ -

is obtained. y is the molar concentration, v the chemical potential,

- . N . R
—_ Y . o Yaldalas 717036
Pan=—2nem oy =y, 3 S OO,
praal *
le_ldepencs gignificantly on the nature of the interaction betwsecn the
p. 4 -

molecules and can have any sign. The cause of the differernce between the
value of «p obtained and

0p = (e — ) | [myyy + my (1 — p)]. (4.6) - ‘
ohtained by irreversible thermodynamical mathods“is djsc%iéed: '{herztaxe
1 figure and 1C references: 2 Soviet and 8 non-aoviuh._ The 10\..1 no
recent references to tnglisn-languaze publicationsvreacﬂaa fol%gys{ .
C. Luckenfuss, . Curtiss. J. Chem. Phys., 29, 127?, 1928;ﬂT:~L12;{:. ;L .
.. Phys. 25, 873, 1953; C. Curtiss, J. Hirschgeloer.'e. Afxe.u.1‘9..;§| . 2L
19493 S. Chapuwan, T. Cowlins. Prac. Phys. Soc. A179, 159, 41.

: . October 9, 1961 \i
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5/057/62/032/007/011/013
B104/B102

AUTHORS: Kagan, Tu. Moy and Lyagushchenko, R. T.

e e

-

PITLE: Theory of photoelectric currenis in gmses
PERIODICAL:  Zhurnal tekhnicheskoy fiziki, v. 32, mno. 7, 1962, 891-896

TEXT: in attempt is made %o improve the Thomson-Loeb formula for
photoelectric currents in gasea. If eloctrons ara njectnd from a motal
cathode Ly light, the oquation for partiole aquilibrium nllowing for baok
diffusion of elecirons to the cathode reads:

o yr T
di ’ . =) = [
Dﬁmﬁ&;hQue )*ah
" I

where C is an integration constant. This gives
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Theory of photoelectric currents ... B104/B102
e T e .
:”1“"{(?*5‘)‘! o
. NEx £ (6) -
J=JevJe=J - =i J
1 ’JF Bay .
T

| for the current density towarda the anode, which ghows that the

. ..
observable photoelectric currents are far from saturation. (8) is integra
ed for hydrogen iand argoni L [ e e e S

qu—P'g‘ﬂo i‘
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27Aad
- AUTHORS! .~ - Kagan, Yu. M., and Perel', V. I.
PRI Ve A B
TITLEY On the theory of ionic current towards the probe

PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 33, no. 12, 1962, 1479-1482

- TEXT: The formulas Y 5T
L . i”‘:-c"oe‘/"'»?—'S" (1)
. Vi /S e v'h G ' i
~’r=5'§2"»/7\"7'"7:' o (2)
: ?(:) '

for this were derived on the assumption that the electron concentration in
the space layer round the probe can be neglected in comparison with the |

- ion concentration (The characteristics of electrical discharges in magnétic
‘fields, edited by A. Guthrie and R. Wakerling, Yu. M. Kagan, Y. I. Perel!', ‘X

" DAN SSSR, 91, 1321, 1953). V is the negative potential of the probe, By
g in the

and T, are the concentration and the temperature of the electron
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A comparison with numerical results, if 3¢ a/h <10 shows that the fonic part
of the probe characteristics if described well by (9). There are only
deviations with small '. There are 2 figures.
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ABSTRACT: Electron velocity distributions wore measured in tho positive columns of
hot cathode mercury discharges at pressures from 1.2 x 10~3 tp § x 10-2 mm Hg and
currents from 20 to 500 mA. Tho measurements were performed by a probe method des-
cribed earlier{(N.A.Vorob'yeva ,Yu.M.Kagan,V.M.Milenin,ZhTF,33,571,1963). Except for
an improved narrow-bana amplifier, the apparatus_was identicnl with that praviously
employzd. Tho now amplifior has a gain of 6 x 10% and a pass bond of 8 cps. The re-
sulting improvement in the signal to noise ratio made it possible to follow the ve-
locity distributions to higher electron energies than previously reported. The re-
sults of the measurements at 200 mA are presented in the form of graphs. At pros-
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s
sures of 1.2 x 1073 and 6 x 103 mm Hg, the distributions ware found to be Maxwelli-
an out to the highest electrdn energies recorded (12 eV and 9 3V, respectively). At
2.5 x 102 and 5 x 102 mm Hg, deviations from the Maxwell distribution were ob-
scrved; fewer high energy electrons were present than requjred by the Maxwell func~
tion fitting the low energy portion of the distribution. At 2,5 x 1072 mm Hg the
clectron temperaturc was about 12 000°K and deviations frox the Maxwell distribu-
tion first became appreciable at electron enorgiesslightly greater than 4 eV¥; the
corresponding figures at 5 x 10-2 mn Hg were 9000°K and 2 eV. Posuible oxperimental .
errors due to the presence of ion currents would tend to mask the ohserved effect,
which is therefore regarded as real. Orig.art.has: 7 figures.
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~TITLE: On the energy distribution of electrons in the positive columm of a dis~
charge

SOURCE: Zhurnal tekhnicheskoy fiziki, v.34, no.5, 1964, 821827
i

TOPIC TAGS: plasma, discharge plasma, positive column, electron distribution, argon,
nqon
b ,
ABETRACT: The energy distribution of electrons in an infinite plasma in a uniform
el'qctric field is discussed theoretically. The energy regions below and above the
excitation enorgy of the first atomic level are treated separately. Inelastic col-
1isions are neglected in the low energy region, and the elantron distribution fuinc~
tion is quoted from earlier work {Yu.M.Kagan and R.1.Lyagushchenko,ZhTF 31,445,196,
In the high energy region the effect of inelastic collisions on the asymmetric por-
tion of the distribution function is neglected. This approximation, which is said
. to be valid for inert gases but not for mercury vapor, peruits soparate kinetic
equations to be written for the symmetric and the asymmotric portions of the distri~
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TITLE: On the electron velocity distribution function in the Positive column of a
mixture of gases '

‘ SOURCE: Zhurnal tekhnicheskoy fiziki, v,34, no.8, 1864, 828-842
TOEIC TAGS: plasma

» POsitive column, electron velocit
chargo, multicompo

y diatrlbution, olectric dis-
nent plasma, mercury, inert gas
-ABSTRACT: The electron velocity distribution function was dete
'tixe columns of

mined in the poai-
gas discharges taki

ng place in a mixture of mercury vapor and one
of ithe inert gases Ne, He, A, Xe. The discharge tube was 50 cm long and 2
diameter. The electron velocity distxy

0ot a set of five probes located at 5 c
experimental technique is described in
Kagan, R.I.Lyagushchenko and V.M.Milenin
diacharge current vas 200 wA and
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ties of each 8as  betng cmployed. [n ciach camg §¢ vas found that wvhon enough of the
inert gas ¥as present the electron distribution dovinted from the Mnxwollian in the
ense that too foew high energy electrons were present, The heavier Gases were more

discerned in the region of the maximum. Thege small deviations are ascribed to arror
in detemining the space Potential frop the position of the maximum of the second
derivative of the negative probe current witp respect to the probe potentjaj, This
maximum was sharp in the cage of pure mercury vapor, hug in mixtures showing congi-
derable deviation from the Maxwei} distribution the maximug V&R broed and aeouly hot
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¥+ This source of
the obse e of error, however
Tvations of the large deviations at high elc;c:::de::: :Ppmchbly iffoct
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Electron diet.ribution function in a positive discharga column in
necn and helium, Zhur,tekh.fiz. 34 no.11:12079-2081 N 64,

(MIRA 1B3i)
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TITIE: Cencerning the rotation of the positive colum of a (ﬁﬁt‘:&‘wrgc fin a magnetic
field i ‘ i

i Y :
TOPIC TAGS: neon, argon, helium, krypton, gas g;g%w;gggggd!‘ turiilent plasmi,
pressure effect, plasma magnetic field S R
ABSTRACT: ‘Mhis is a continuation of earlier work (Opt. i spekti. v.ilLl, 77, 1961) in
which the rotation of the positive colum of argon discharge in a lodgltudinal mignet-
ic field was observed by a spectroscopic method. In the presént work, the speed of |
rotation of the plasma in helium, neon, argon, and krypton wa jnvestigated in the
pressure range between 0,5 and 2.5 mm Hg, for a discharge curreit: 600 iha in magnetic
fields from 50 to 1000 Oe. The method of observation was improived by wubstitutihg
photoelectric recording for photography. A discharge tube 2.7 im in diamter was used,
The pressurz in the chamber could be varied linearly, The imigp of thi edge of the . r—
positive colum was projected on the slit of a 2PS spectrugraphi crossied with a Fabiy-
B | Perot etalon 30 om thick, The image of the slit and of the imtmpferynpe pattern was
A ‘| projected on the spectrogreph camera lens, and part of the cemtal-wing lnage was cut —
out by mutually perpendicular slits and projected on the photimultiphier (FEU §1).
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The study showed that the speed or rotatian of the plasma incrdased yith incressit
current in all gases and decreased with increasing pmeswe. Mansurdmints rada
various lines in different gases gave similar results. xxi: Gl of ithe speed o
tation against the magnetic field exhibited maxima at approxing t:caly 150,300, €0
and 800 Qe for helium, neon, argon, and krypton, respectively; ' It i mhom th.sn:
rotation cannot be attributed to transfer of momentum to the atims fiom the elsc!
and ions. "The authors thank V, I, Perel' for a discussion of ’t:he mi ikt of th
work.," Orig. art. has: 2 figurés. ///,5;
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