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On the thermodynamics ... E039/E435
c(:;;r)xc;r:i(:iat:sxox; is calculated for some binary solid solutions
a(Ti, Sn)og; (2) Ba (Ti,Zr)05; (3) (Ba,Sr)Ti03; \/LQ/

L .
éé;péig%iﬁi'x\ig3éhe(5z‘ (Ba,Pb)T'iO_s. For small concentrations the
siven by phase transition ® for solid solutions is

n

@ == @ -
o Z:aixi (1)
. i=1

where x; i

_er? fl is Fhe molecular concentration of the added component;
%§ 1sC;he derivative. of ¥ ywith respect to x;, and ,
b4 - ksl . _ . Le l’ '

o X]1SX0Ze.eXy = O In the simpler case of phase

§§a2:3tlons of the secogd kind an expression is obtained for the
P ence of the coefficient a on concentration for constant

temperature and Pressure.
r

x = a;(T - C)o + ax) . (7)

After a detail R L ) .
Card 2/3 ed analysis for transitions of the first kind an
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an expression is obtained‘relating electrostriction with the
composition of solid solutions, There are 2 figures,
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AUTHOR: <“Gfanovskiy, V.G: — '

1y ! il Rtsvit

TITLE: The cﬂaracter of the chemical ‘bonds in ferroellectric
crystals of the ABO3 permrsklte type - -t e

PERIODICAL: Kristallografiya, v.7,.no.k, 1962, 604-608. "

TEXT: The magnitudes of the effective charges on the" 16ns in
ferroelectric perovskite type crystals are estimated ahd: from these
the covalent radii 'of the ions are- calculated and !the''dependence on
composition of the'temperature of the phase transitions 'i's
qualitatively discussed. The distributioh of lines of: force
between the ions is calculated according to Pauling's':xrules. As
the O ions screen the two types of cations from:each other, the
A-B interactions are neglected but 0-0 interactions are 1nc1uded.
The effective charges are thus calculated and by* R. Sanderson's
 formula-(J. Chem. Phys. v.24, 1956, 166) the ionic radii are
: calculated by Zr=3 = 4,19 PE where P is the electron density of
the isoelectronic gas (interpolated between the actual rare gases if
necessary) and E is the electronegativity of the ion, The data.
(tabulated) confirm the hypothesis of a considerable covalent

Card 1/2
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The character of the chemical ... E132/E435 0 o0
) e . . e SR ] H |
character in the bonding. With increasing covalent character
~ the transition temperature from the ferroelectric state to the ;.
paraelectric would be expected to increase, There are 2 tables, ‘/
o
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the straing and polarizations along the ferroelectrjc axis. By ex-
panding the thermodynamic potential jp POwWRrs of the Polarization ang
considering only normal Stresses, the author shows that the Connection
between the strain Blectric fielg intensity exhibits hystere~'
' e O0f the phase transition
5tress is taken into &ccount, and
€rature variation of ~he stress jg evalu-
transitionsg. It ig
the phase transition,
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Daionisation of gas in the after-discharge peniod. V.

, lﬂ.._A_(‘;ryy_»gﬁsl. l'!:ll. un:;..u?\. . R.‘if.gi.‘ (.'Itll’u(,u}:'.
malh. mal., " Sér. phys. 1 No. 4, 419-36tin English,
LU-0) . - Two vases are conskknd of the phys. processes
uking place during the disintegration of the plawnia: {1
deionization fu the absence of voltage on the clectrudus,
the trend of the process being detd. by the conen. aod by
the vebocitivs of the residual ions and clectrons formed
during the statimary discharge stage, and (2) deionization
in the prescuice of voltage on the electsodes (a general ease  dimensions of the deionzing space it was fuiml that the
of nonstationary discharge). The change of the distsibu-  jnitial concn. of fms with 4 given cureent itoase with
tion of clectron veloditics with time is discussed.  The  the rise in pressure.  The etfxct of the fall ot the electeon |
clectron temp. falls off esponentially, the velocity of the  (emip. was observed in all tubes und at all prosures. At
decrease of the temp. T, bring the greater the higher the | high pressures it was more strougly niarked. With & pwos.
sutnmary effective section of the gas mal. and the smaller  p.'d. on the prube of more than 12 v. secondary nux. in
Uwir mol. wt. The diffusion cocf. De decreases ac-  the deionization stage appeas in the owillograms of probe
curding 1o the same law as the To. At very luw presures  current. They are explained by collision ionizaton
thie ditfusion process canniot be regarded as diffusion. AU grising from the growth of the sheath thickness o dimen-
sutticiently high pressure recombination comes into P4y, sious exceeding  the  clection-fice  path.  Thirty-ow
The tonlzation process was investigated by taking cathode  eferences. W R Henn
ray oscillographs of the probe current. The values of the
oltained ion current ¢, and of the corrected ion current
i’ {corrected to allow for the variable magnitude of the
radius of the pos. sheath around the probe) in times U,
.16, 0.33, 0.5, 0.60 in milliscc. are given, rep., in
williamp, 0.9, 0.45; (.18, 0.090; V.081, 031, D8,
001285 G2, 005, §u the expil. investigation of Hg
vapor deinization at various preseurcy wnd for varitts
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Diffusios of ioas (a0 a discharge and the initial rute of ges
deionizatien. I.-.Y¥, L. Granovskil, (':m:fl. rend. acud.
sei. U, R. S. S. &3, 83-7(10305155 Fuglish) ; of. C. A
33, 67037, The diffusion theory is nwd to cale, the ambi-
polar diffusion coeff. 12, and s, the st of the equation
wigsme » atn), where wie s 18 the satio of the fon comen
of the wall o that at the avis atid Jo s Bessel's Tawction of
dero onder. P i caled. for 2 limatmg cases 11 et
fionizativn and (2) cwnubative jonzation.  The thoorenical
arud captt, vatues of w obitained om probe measurenents
in w Yg vapor dischasge tabe are fonmd to ugree, 1)
Thod. KO~ The deionization (e const) can be
calvd, fom the relation o e R TLRT thy the asshmption
. wt the start of deiopization has the steady ddiseharge
valie, the initial value (re) cun be caled.  Fhese catens.
are comparcd with those detd. by probe measuzenments
with a cathade oscillograph.  The results are (11 f
PR less than 0.2 1um. Hg the caled. values are in agreement
with eapt., (2) with tubes of large diam. the bost ogieve
ment occurs when 1, s calerd. on the basis of aceumulative
{onization, (3) for fler tibes the value of r, i inter.
mediate betwevn those caled, from the 2 assumptions on
1. andd (4) in case of pR more than 0.25 con. Hy, the initial
disintegration rate is greater than the calod. value with
cither of the assumptions, Farl AL Gulbeansen
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[ ] n-r of the Varying Misotrie Discharge
ia Gasss-—V. 1. Grasowvaky. (C. N. doad, Seo
U.R.5.S., 1go-Vot=76N0. .'*s. pp. 870 ¥ha In
bn.h:z Varying disharge phenomena may be
classited into (a) thuse assoctated with the clev.-
trical imertia of the discharge, {b) thuse associsted
with the thermal inertia of the gas aml the elece
trode system.  The paper deale with (a), with the
foltowing fimitations ~<1, The plama bs the nun
part ot the dixhaige. L Displasvient curtent
amall  compared  with  cusduction cutivnt,

. Preawre not tou low, 4. Plauna squast-nentsal
(¢f. Schotthy's theory o amblpalar diftusion).
5. Maxwelllan  election velocity  distrihation,
o Knergy uf the clectron gunderived from the cha tiw
fekd and lst by collision with gas malevules. 7. The
aosimal atoms are directly whized, 8. Tube con-
mected 10 8 suurve of e.mf. thruugh a Robtame.
Formulae are given for the tWalance of ioty, the
equation of ivnization, the Balane of enesgy i the
elevtron gas, the ouaten ol mabihity and the
cattent, Sae 132f ob May  (Granmy shy) tet a
swjuel to this papes. . i
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Small Perturbations of the Electric 3
VoL Grapovsky., (C.K dead. S 1 KNS,
i Jufy g, Vol 28, N, 4, PP g In
English ) Fouations were developed 1n a pres s
paper (O R dead. Sci. U RSN, Val 20 Na oy
Granovaky) dessibing the dynamic states ol the
plavma ander diffusim conitions.  In thes paper
concinsions are deduced from them Ior condstinne
of small perturbations  (4) The relations between
the varable components of the discharze para.
meteds do net depend on the external cinondt
1M The pasagte of a tranuent s sperbaic fa eas
pressuses greater than o vntwal valie, and dampet
ouillatory for liwer pressutes. (e} Fored owilla.
tions (modulated dischange) are oonadered, and
varwus semi-+juantitative conclusions teached on
the relationship brtween the modulating e m { anil

the current, particle concentration, ete.
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537.343 1018
of the Plaswms of 0

Shestrienl 5 ALY 51,[ Favs,
U.S.S.K., 1vge. Vil ¥, Nu. 3 5:. 70-88)  An ta.
vestiguthm ﬁ the detunisation of gas in & Jimbarge
tube after the electric fiedd is rrmuved.  Kapressions
ate derived theoretically for the rates of devicasg uf
the temperature and tun of the slevtropa,
which are luitially expumential. The dectvase] of
the velaities of tuns is much more rapid ‘E

is

that of the srlectrons, amd the ambipolsr diftus
coeficient D,. decrvases relatively dowly.
vﬂ«l‘:ll‘hnh"' Jusing the |
practi igible.

The - disintegmtion of My vapour |in
cylismirical tubwe of 03 and 103 m distueter Jat

varims pressures from 2.3 10 63 » Hg was luveds-
gated ex tally. A so-cfs rcurmeat technigee
with osclilographic display was wsnd, and the pd.
acrues a low Teslstace in the probe circuit
to the cvo. through & Jdc. amplities.
lonization decreased in the icted manMY,
and the time comstant '! of the initial pnx

was computed and to be in goud ag
ment with the value derived frum 1), 1n stati
aty procesws. )7 relesences are given.
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Byhhurshaya  {C. K doad] SE=ToREY. otk
Nov gy Vb o o s pp 339342 Ind nghib
St account of espenients on usoblations 8 the
freuem y range 169109 i in a Lt © conantis
anly el & sonstant ean f, ohmic gesistapee 36
discharge gap*. o theswe cxparinents the v
chatge gap was a metury anc otk the existeme s
Hegent types of osollatson nay vatatdehedd
seailar desnetpons of the anltage thom s
'J!nu-ll vatue 1 the Case o o freely moving cattisle
"_,_ tywsegutar ocillatsons at lighes frespaetees
the ra=r of an amchired vathede spot, (1) 1egulat
ttatens a0 the b rh, range {108 100 o), and
N 1ar ow tHlations 1n the mnge of sowwd bee
tyores gosn s aml luwer)  See alwr 2y
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Are

Joural of Physics “TUNaSs. ) v 10, no. 4, 1946, P
351-359. {In E English.)
. Sponun

1341

4 voltage in
arising in 8

drcnlt. indncunce.

have be

oscillations are oburved dependin qu

conditions and d especially upon ¥ ether

ode spot is free or arichored. These ouilhtionn mny

be random or nxullr, 'of acoustic or of supersonic

J dependence of the frequency and

-k values of lhue oscillations upon ressure,

cumnt magnitude and arc pr sp as been

Investigated. Pr Probable mechanism for gvnention
of the varlous types of oscillations is discus
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Guanasaky & T A Suetin. (44, tehd. Fua, to47.

SET3 S 1 pp - dod. In Husian)  An
enperunental vestigaton was masle uf the appear-
ate o ameilbations 1 3 Juw-pressure discharge
tubee wath ap abrupt cunstriction, obtained by the
st ol it sl aperture in a diaphragm maide of a
diclectrn matenol Detinds of experiments and of
the. tubwe used are given in part 3 (bud, 1040,
Vol 16, . tozg). Kyperiments have shown that
with an aperiadic dircat, aot only owillations of
the sveand tvpe {with peridic interruplions of the
Lnrrent . see Last oscitlogram e Fig. o) but also
iacillatinns ol the bt tvpe {see - fiest oscillogram
e Fage 1) can b obitoed.  The amphiude, fre-
shency aud fonn ot the oscillations of the sevond
s o ddepesid on the et usal and on the comdi-
Lo nf the div batge, N thewy of the o illations
w proposod o winch cunfirmed satistas tonly by
eapeninents. 1t suggested that pesiohic interrup-
Lt of the current in the tube with an abrupt
comstiction {stenotroa) van be sl for generating
powerful  usdamped wscillations  at  ultrasonic
frsquencies.  Examples of ocillativn with untputs
up to 1 kW ami suitable fo low-vultage opesation
are describal.
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"The Theory of Voltage Distribution Hs a mmoﬂosmu.n
ized Ionic Converter," V. L. Granovskiy, All-Union
Elec Eng Inst imeni V. I. Lenin

Pi 21;1}T101

“Zhur Tekh Fiz" Vol 22, No 3, pp L08-L1k

States that the actual voltage distribution in the
Qischerge space of & sectionslized ionic converter
in the non-conducting part of the cycle begins after
the positive space charge layers surrounding each =
of the process before the layers drift together,

2447101

electrode drift together. Considers the first stage

&nﬁ pmwmu&bmm the potentiasl distribution on. the
muho«udm.mm themselves. ,Submitted 8 on& 51.
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USSR/Physics - Electric arc FD-1862

card 1/1 Pub. 146-22/25 '

Author : Granovskiy, V. L., and Timofeyeva, G. G.

Title ¢ Compression and ben&ing of an arc in rarefied gas during great current
strength

Abstract : The authors experimented on arcs in rarefied vapors of mercury and inert
: : gases in straight cylindrical tubes without constrictions at constent
current direction. Measurements with a mobile probe in a tube with dism-
eter 70 mm and Hg vapors at pressure 1 micron/Hg confirmed that at increase
of current from 1 to 80 amperes the width of the column decreases by about
.25%. A detailed description of these experiments is planned. Five refer-
ences.

i

|

|

Periodical : Zhur. eksp. i teor. fiz. 28, 378, March 1955 ’
I

|

Institution: All-Union Electrotechnical Institute [All-Union Electrical Engineering Inst] ‘_

Submitted : November 30, 1954
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Category : USSR/Electronics - Gas Discharge and Gas-discharge Instruments H-7

Abs Jour : Ref Zhur - Fizika, No 2, 1957, No 4358

Author : Rozanova, N.B., Granovskiy, V.L.
Title : On the Occurrence of llectric Brpalnlovn in a High Vacuum Gap.

Orig Pub : Zh. tekhn. fiziki, 1956, 26, Mo 3, 489-496

Abstract : A study wvas made of ¥mcuum gaps up to 5 mm long both under static
as well as under pulse voltages. On the basis of experimental data,
the authors conclude that in the case of a high-vacuum gap: 1) the
breakdown voltage increages with the mechanical strength of the anode
material; 2) the x-rays are a factor accompanying the breakdown rather
than causing 1t; 3) ‘the breakdown voltage of the gap depends on the
anode material and increeses in the following order: C '(graphite), Al,
Cu, (Fe, Ni), Mo, W. It is established that the connection between
the brealndown volta e and the length of the gap obeys a power law in
the form U__ » whereX is close to 1/2. The experimental data
can be expggned by means ‘'of ‘the Krenberg hypothesis, if one assumes
in addition that the pdacés of the material of the electrodes break
awvay under the influence of the electric field in the higher-voltage
r7gions. Bibliography, 19 titles.
: 1/1
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Category.:
Abs Jour :

Author :
Inst
Ttle

Orig Pub :

Abstract

Card

O - . 1.7/t

UsSR/Electronics - Gas Discharge and Gas-discharge Instruments H-T
Ref Zhur - Pizika, Fo 2, 1957, No 4335

Timofeyeva, G.G., Granovekiy, V.L.

: All-Unlon Electrotechnical Institute A
. Deformation of the Column of the Arc in a Rarefied Gas at Large Current

Zh. eksperim. i teor. fiziki, 1956, 30, No 3, 475-487

: Arcs were investigated in merc%ry, hydrogen, argon, and krypton at

pressures of approximately 10~ ---10-3 mm mercury and at currents

i, up to 200 amp. It was found that the allf-width of the arc column
in a tube with a radius 1= 30 -- 35 m at p ~1 micron mercury )
(mercury vapor) diminishes by 30% as the current grows to 170 amp.

It wvas impossible to detect a further compression of the arc by ine
éreasing the current to 2,000 amp. oving to the occurrence of strong
oscillations of the probe current, arc voltage, and arc current.

The amplitude of the oscilldtions increases with increasing i_ anpd
diminishes with p. The frequency of ‘these oscillations is 10% --105
cycles, increasing with i, and diminishing with increasing R and with
increasing molecular weigﬁt of the gas. The oscillations result from

: 1/2
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: USSR/Rlectronics - Gas Discharge and Gas-discharge Instruments B-T

: Ref Zhur - Fizika, No 2, 1957, No 4335

the disordered displacement of the string of the arc over the section
of the tube. A compressed arc column was observed visually and -
photographed at short current pulses 1 500 -- 2,000 amp (during which
the arc did not have time to shift, T >~ 10-6 sec). The solum of

the arc compresses into a narrow string bent approximately in a helix
that adheres to the walls of the tube. The compression of the column
into a ndsrrow string and its flexure into a helix are attributed to

the electrodynamic action of the arcs own magnetic field, and its
displacement is attributed to gas-dynamic action (local rArefaction of
the gas in the channel of the arc). Bibliography, 23 titles.

e T atE
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GRANOVSKIY, V. L.

"Ereakdown of High Vacuum Gaps."

paper presented at Second All-Union Conference on Gaseous Electronics, Moscow,
2-6 Oct 'S8,
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K.A.,red.; BIRYUKOY, L
A, red,; ANDRIANOV, . GRANOYSKLY, Vel
TR, VB sttt glamier 12 T .
red.; v.I.,red.; Kb L .. TSEYROV, Ye.M.,
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rod.

hort

during nonsymmetric 8

on long a.c. lines vkh liniiakh
[{m‘iﬁ to ground) Povvahenia nap;;a;h:ti&hdixkanm\m na
cireu y trichnykh ko . Vsesoiuznyl

}a pri nesirme 223 p. (Moscow. Vee y

perenennogo %o o nerg.1zd-vo, 1958. 223 P (MIRA 12:2)
genliu. Moskva, G08.€ itut. Trudy, no.6l
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_AUTHORS: Granovskiy, V. L., Rozanova, N. B, 57—28—5-33/36
~Tloiseyeva, 1. O

TITLE: Flashover Along the surface of & pielectric During the
Passage of gurrent on Its Opposite Side
(Perekrytiye ydol! poverkhnosti dielektrika pri pro-
khozhdenii toka 8 drugoy gtorony Yego)

PERIODICAL: Zhurnal Pekhnicheskoy Fiziki, 1958, Vol. 28, Nr 5,
pp. 1108-1117 (ussR)

ABSTRACT 3 The authors determined and measured a considerable re-
duction of the flashover voltage along the surface of a
golid dielectric bordering on the gas. 1t can be assumed,

that the reduction of the voltage (Figures 4 and 5) is
caused by a distortion of the field because of the con-~
ductivity near the dielectric. Another cause for the re-
duction of U could be represented by & short-term in-
crease of the resulting voltage, vhich acts on the inve-
stigated domain because of the formaticn of a turbulence
field at the passage of a strong current with a short

Card 1/3 rise time. Corresponding experiments are described in an
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Flashover Along the Surface of a Dielectric During 5?-28—5-55/36
the Passage of Current on Its Opposite Side

other article. If even a weak spontaneous current is
generated in the non-conducting pedium adjacent tc the
dielectric actually a plasma is produced - a medium with
a considerable conductivity. In the pressure range

(1 - 10-3 2+ 102 mm of mercury column), where low Ufl

were observed, an electrodeless current is generated on
the opposite gide, if an alternating high voltage is
applied to the dielectric. It becomes manifest in a more
or less intensive luminosity of the gas. The conductivity
produced in this process in the medium adjacent to the
dielectric apparently effects the reduction of Uflu it a

pressure below 1 - 10"4 and above 2 ° 102 mm of mercury
column an electrodeless current also exists. it is, how-
ever, very small, as an impact jonization is little pro-
bable. As can be seen from figures 1o and 11, a conductor
(metal) brought in the vicinity of the dielectric, also
modifies the flashover voltage on its opposite side. In
this instance, the nagnitude of the variation of Ufl is

Card 2/} immediately connected with the potential of this conductor.
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Flashover Along the Surface of a Dielectric During 57-28—5-33/36
the Passage of Current on Its Opposite Side

1t reaches its maximum, when the distortion of the field
caused by the conductor at the external electrodes is
greatest. The distortion of the field at a variation of
the boundary conditions at the inner face of the isolator,
because of the generation of conductivity, can be estima-
ted numerically. As, unfortunately, no more oOr less com-
plete quantum theory of dielectric flashover exists, it 1is
impossible at present to combine a redistribution of the
field n2ar the cathodes with a reduction of Ufl in a quan-

titative way. The authors .thank M. K. Bologa, Y. 1. Sa~
voskin and N. A. Sivozdrav for their collaboration, and
V. I. Zhevoruyeva for the computations for(Figure 13).
There are 13 figures, 1 table and 2 Soviet references.

ASSOCIATION: Elektrotekhnicheskiy institut im. V. I. Lenina, Moskva
(Moscow,Electrotechnical Institute jmeni V. I. Lenin)
SUBMITTED: July 29, 1957

card 3/3 1. Dielectrics--Conductivity
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AUTHORS: Wawmina, L. P.y s0v,/56-35-1-5/59
gavookin, V. I., Tinofeyeve, G. G

TITLE: Observetions of the Pinch Effect Duriag 2 Decrease of
Amperage (Nablyudeniya pinch-effckta pri umen'!shayushcheysya
gile toka)

PERIODICAL: Zhurnal ekaperimental'noy i teoreticheskoy riziki, 19958,
Yol. 35, Nr 1, PP- 40~ 49 (USSR)

ABSTRACT: The influence of the plasma's ovn magnetic field upon

the plasma column has already been investigated by vericus

authors (Refs 1-5); in some cases this was done in the
cace of increasing amperage (e.g-Ref 4). In the present
paper the authors describe jnvestigations of plasma deformations
in the case of decrcasing amperage in discharge tubes
of 10 and 32 nm dia%eter jin hydrogen- OF mercury vapor
at from 1077 to 10"¢ torr, at current pulses of ~ 300
microseconds and amplitudes of from 1,5 %o 5,5 KA (3004F.
1-3 kv). For ohotorecording an electron-optical Lrans-
former (type PIM-» developed by ... Butloyov) was used.
Photographs are given of a numpeT of contracted, bent, or

APPROVED FOR :
RELEASE: 03/13/2001 CIA-RDP86-00513R000516
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Observations of the Pinch Effect During 2 Decrezse of
Amperage

kinked plasma filanents. Ii was found that for di/dt L0
guch electrodynanmic deformations occur, which vanish
egain at points of hipgh gas density (i.c.according to
experimental conditions near the cnthode ¢r near the
anode). Exposure in each case lasted 1,5 microseconds.
Therc are 3 figures, ! tatle, and -oferences, 2 of
which are Soviet.

e
(S

ASSOCIATION: Vsesoyuznyy elektrotekhnicheskiy institut (A11~Union
Institute of Electrical Engineering)

SUBMITTED: February 12, 1958
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“PITLE:

PERIODICAL:

ABSTRACT:
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50/ 56-35-6-9/ 44
Glotova, G. 1., Granove}}y1~vf by savoskin, V. I.

A Comparison of'fhe Decay Rates of the Plasma in Hydrogen and
Deuterium (Sravneniye akorostey raspada plazmy V vodorode 1
deyteril)

Zhurnal eksperimentel'noy i teoreticheskoy fiziki, 19956, VYol 395,
Nr 6, PP 1380-1385 (uUssR)

Decay rates and deionization depend on the properties of the gas
molecules (as e.g. Oon the effective cross gection, on mass,
jonization potential, and excitation). The following are the aims
of the present papers 1) Comparison vetween the deionization rates
of the hydrogen isotopes H and D, and 2) a comparison of these
ratios with those of the atomic weights of these gases. The methods
employed as well as tbe apparatus used (for wiring circuit see
figure 1) are described in ghor?v (gsee slso references 1-5) .
Meagurements were carried out at pressures of 0.015 - 0.6 torr and
with tube diameters of d=3.2 - 6.5 cm, and at values of the preocsding
current amounting to Io- 60 - 1500 mA, by the method of the oscil-
lography of the ion current recorded with 8 negative probe. Under
these experimental conditions, the relative deionization rate in

H and D decreased with time. The pressure dependence of the velocity

CIA-RDP86-00513R000516530001-0"
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' 507/56-35-6~9/44
A Comparison of the Dacay Rates of the Plasma in Hydrogen and Deuterium
of the process does not develop monotonously but passes through
a maximum &t pd «.10"1 - 1 torr cm. FoT the so-called deionization
" T : . 1T = 1.
time constants T'D end Ty 3t holds thats: 'C'D, Z;I 1.41,

’L'I/T.;i - (AD/AH)# = (mD/mH)ﬁ-V? (s = atomic weight). This holds

gor all pressures poth under diffusion conditions (P& pgiie®e

pdyo“ torr) and under recombination sonditions (p >Py0 i.e.

pd 21 torr). Under recombination conditions the following elementary
recombination processes 8I3 possible:

1) Mt 4 e + bV (emiseicn)
2) Mt 4+ 2e M+ oo (double collisivn)
3) Wre+td2M {(treble collision)

Ye + M T uty M (electron capture by neutral molecule
followed by ion recombination) and

card 2/3 5) ¥, + o >M*+ ¥ (dissociative recorbination).
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A comparison of the Decay Rates of the Plasma in Hydrogen and Deuterium

A discussion of these possibilities shows that.mainly cast 3) is
of importance for recombination.-There are 4 figures ani 12 refer-
ences, 3 of which are Soviet,

i Moskva
ASSOCIATION: Vsesoyuznyy elektrotekhnicheskiy institut, g.
(Al1-Union Electrotechnical Institute, City of Moscow)

SUBMITTED: June 24, 1958
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21(7) PHASE I BOOK BXPLOITATION sov/1829

Granovskiy, Veniamin L'vovich

Veshchestvo v sostoyanii plazmy (Matter in the FPlasma State ) Moscow,
Izd-vo "Zoaniye", 1959. 28 p. (Series: Vsesoyuznoye obshchestvo po
rasprostraneniyu politicheskikh 1 nauchnykh znaniy. Seriys IX, 1959,
Nr 3) 36,500 copiles printed.

Sponsoring Agency: Vsesoyuznoye obshchestvo po rasprostraneniyu politicheskikh
1 nauchnykh znaniy.

Ed.: I.B. Paynboym; Tech. Ed.: Ye.V. Savchenko.

PURPOSE: This booklet 1s intended for the general reader interested in recent
developments in nuclear physics.

COVERAGE: The booklet gives a brief reviev of developments in plasma physics in
the USSR. The principles involved are described in a popular style so that
readers without a background in sclence mey understand them. The behavior of
metter at high temperatures and the changes thet occur in it are briefly

Card 1/3
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Matter in the Plasma State

described. The author then explains
and possible fields of application.

{nterest to scientists 1s its behavior in a magnetic field.
used to contain and compress plasma,

magnetic field could be

CIA-RDP86-00513R000516530001-0

sov/1829

the concept of plasma, its properties,
One property of plasma that is of great

Theoretically a
heating 1t to

very high temperatures and initlating a self-sustaining thermonuclesar fusion

reaction.
"ogra" are briefly described.
on the plasma project are I.V.
I.Ye. Tamm, M.A. Leontovich and G.G, Timo
TAHLE OF CONTENTS:
Special State of Matter at High Temperature
Concept of Plasma and Kind of Plasma
How Plasma Originates and Where It Is Found

Some Propsrties of Plasma and Study Methods

APPROVED FOR RELEASE: 03/13/2001

Some of the large Soviet experimental setups such as
Soviet scientists mentioned who have worked
Kurchatov, L.A. Artsimovich, A.D. Sakharov,
feyeva.

"Alfa" and

There are no references.
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Matter in the Plasma State 80v/1829
Characteristic Movements of Plasma

Compression of Plassa by Its Own Magnetic Field

Possibility of Obtaining Ultrahigh Temperatures in Plasma

AVAIIABIE: Library of Congress
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A rod.: AKOPTAN, Adheoredet
SOKOLOV, Nikolay Nikolaysvioh; AN?RIANB% h:i:;x:r(f&:.ﬁ ; GﬁANWSiI L V.Lored.;
Bmmov' V.G..glﬁ'n” red. § . EALI 9 YeXos o}
.R.,red.; ZABYRIHA K.I.,red.; R
D, Do, SAXOVICH, Adk. 3 STUOVEXEV, P.V.: PASTOTSICT, 107
g Helle,

PERYROV, Yo.M,; FRIDMAN, A.Ya,; SHEMATEV, A-M-; TIMOKHINA, VoJ.,red.
[ ] oo 4

[Mathods for the synthesis of orgmopolysiloxnnes]u:g::ym”.
sintese ponor@noluoksanov. Koskva, k(}}‘o:;;::;ﬁ T ey
198 p. (Moscow. Vassolusnyl elektrotekhn ;

12:5)
Truly, no.66 (S11loxanes)
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AUTHORS: Granovskiy, Vele., Luk'yanov, S.Iu-, Spivak, G.V. and
’ e\Re

TITLE: Report on the Second All-Union Conference on Gas

Llectronics

PERIODICAL: Radiotekhnika { elektronika,
pp 1339 - 1358 (USSR)

ABSTRACT: The conferences was
Ministry of Higher
It was opened by the ¢

1959, Vol 4, Nr 8,

the Ac.Sc.USSR, the
ow State University.

f the organising committee,

M.A. Leontovich, Academician. During the plenary sessions )
of the conference, a number of survey papers were delivered.
L.A. Artsimovich read a paper on "production of Ultra-high

Temperatures in Plasma".
A survey of the optical method of measurements was given
in the papers by V.A. Fabrikant and S.E. Frish.

S, Brown of the Massachusetts Inst
gave a survey of the high-frequency methods o :
gation of stationary and non-stationary plasma (see p 1244 ?

in this issue of the journal). 4
Cardl/1 N.V. Fedorenko read a paper entitled "Ionisation and !
5 1nelastic Scattering During Atomic Collis;ons'. Vx ,
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L.A. Sena and Yu.M. Kagan deal with "Elementary Processes
of Determining the Motion of Ions in Gas"™.

A paper by Ye. Bedereu (Rumania) dealt with "The Role of
Resonanc e=-recharging in the Kinetics of Ions™.

I.S. Stekol'mikov considered the initial stages of the
development of sparks (corona-leader, main channel and the
final channel). |
B.N. Klyarfel'd gave a survey of the ignition processes
of the discharges in highly rarified gases.

The mechanism of the breakdown of a high-vacuum gap was
elucidated in a paper by V.L. Granovskiy.

L. Tonks (USA) expounded a theory of the motion of
electrons in a magnetic trap (see p 1316 of this journal).
Academician R. Rompe (Eastern Germany) described a number
of experiments on non-stationary plasma conducted by
himself. {
M. BStenbeck (Eastern Germany) gave a generalised theory of :
plasma. The conference was divided into six sections.

The first section was presided over by L.A. Sena and was
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concerned with the elementary processes in gas discharges.
The following papers were read in this section:

Ya.M. Fogel'~ “Transformation of Positive Ions Into
Negative Ones in Rarified Gases™".

Ya. M. Pogel' with V.A. Ankudinov and D.V. Pilipenko -
wCapture and Loss of Electrons During the Collision of
Fast Atoms of Carbon and Hydrogen with the Molecules of
Gases".

N.V. Pedorenko et al. - "Dissociation of Molecular Ions

of Hydrogen During Collisions in Gas".

I.P. Flaks and Ye.S. Solov'yev - "Capture Cross-sections
of Electrons in Multicharge Ions in Inert Gases™.

R.M. Kushnir et al. -~ wgxperimental Investigation of the
Resonance Recharging in Certain Single-atom Gases and
Metal Vapours®.

0.B., Firsov - "Qualitative Investigation of Inelastic
Collisions of Atoms™.

LM, Volkova - ngffective Excitation Cross-sections of the
Spectral Lines of Potassium and Argon".

1.P. Zapesoehnyy and S.M. Kishko "Some Results of the

CIA-RDP86-00513R000516530001-0"
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Investigation of the Optical Functions of the Excitation
Bands of a Negative System".
A.A. Vorob'yev and A.G. Vliasov - tynvestigation of the
Scattering of the Electrons in a Betatron Chamber™.
The second section was presided over by B.N. Klyarfel'd
and was devoted to the problems of the electrical break~
down in rarified gases and in high vacuum. The following
papers were read in this section:
G.Ye. Makar-LimanoVv and Yu.A. Metlitskiy - nglectrostatic
Control of the Ignition of Glow-discharge Tubes®(see
p 1274 of the journal). :
S.V. Ptitsyn et al. were concerned with the breakdown i
in a high-voltage mercury rectifier (see p 1278 of the 1
journal).
L.G. Guseva nrgnition of the pDischarge in Non-uniform
Fields at low Gas Pressures” (see p 1260 of the jonrngl).
A.S. Soboleva and B.N. Xlyarfel'd - "The Discharge Phenomena
Between a Point and a Plane at Gas Pressures of
.10"3 - 1 mm Hg".
Card 4/1% s )<
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T.B. Fogel'son - ®WMethods of Reducing the Energy Lost in the
Formation of a Breakdown".

L.I. Pivovar and V.I. Gordiyenko - uWMicrodischarges and
pro-breakdown Currents Between Metal Electrodes in High
Vacuum®.

V.A. Simonov and G.P. Katukov - "Tnvestigation of the
Processes of Initiation and pDevelopment of a High-voltage
Discharge in Vacuum®.

E.M. Reykhrudel and G.V. Smirnitskaya = "The Character-
jstics of Ignition in High-vacuum in Magnetic Fields™.

L.V, Tarasow ot al. dealt with the transfer of the electrode
material during the pre-breukdown stago in vacuum.

N.B. Rozanov et al. - "The Motion of Micro-particles of
Substances During Electric Break

The third section dealt wit

sparks, corona and therpractica ions.

presided over by I.S. St ekol'nikov. The following papers
wero read:

v.1. Levitov ot al. - "Probe Investigation of the a.cC.

Card5/1% Corona Fields™. )(
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G.N. Aleksandrov = wglementary Processes in the Iomisation ~ ‘
Zone of Corona-type Conductors at Atmospheric Pressures®.
V.A. Burmakin = wappearance of 2 Corona Discharge im i
Hydrogen and Nitrogen" i
P.N. Chistyakov ot al. = "Some Properties of the Corona '
Discharge in Hydroger 38/Coaxial, Cylindrical System™.

A.3. Soboleva and B.N. Klyarfel'd - “Appearance of Discharge
Phenomena Between a Point and a Plane at Gas Pressures,of i

Ya.Yu. Reynet et al. ~ "Methods of Unipolar Tonisation of |
Air By Means of Aero-ionisers (see p 1335 of the journal). ;
M.P. VanyukoV ot al. - "Time Spectra of the Radiation of

a Spark Discharge in Inert Gases" (see P 1284 of the

Journal).

M.P. VanyukoV and A.A. Mak - wproduction of High

Temperatures by Means of Spark pDischarges®.

V.A. Peretyagin - winfluence of the Magnetic Field cf

the Rlectric pischarge on the pividing Surface of Two Media®™.

card 6/1$ 1
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I.5. St ekol'nikov - wNew Data From the Study of Long
Sparks".
M.I. Sysoyev -~ Breakdown of Compressed
Air in a Compara eld in the Presence of
Localised Non-un
A.A. Vorob'yev et al. " graphic
Techniques for the Heasurement of i e Lags
in Dielectrics® (see p 1257 of the journal) s
A paper by B.N. Zolotykh dealt with the problem of the
basic theory of the electric erosion (see P 1330 of the
journal).
The fourth section was presided over by S.Yu. Lulk'yanovVv
and was conc erned with the non-stationary and low=-
frequency discharges. The following papers were read:
I1.G. Nekrashevich and A.A. Labud - "The Nature of the
Current Interruption puring the ElectrichXplosion of
a Metal Wire®™. B :
V.A. SimonoVv - wpropagation of Plasma From Local Pulse

Sources®™.
G,G. Timofeyev et al. — wobservation of an Electro-

Card 7/l’dynamically Compressed Arc By Means of an g1 ectron-optical
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Converter®. '

M.S. Ioffe and Ye.Ye. Yushmanov = uInvestigation of

the Radial Electric Field in an Ion Magnetron‘.

V.A. Belyayev and M.K. Romanovskiy - ngxperiments with an
Electron Model of a System with Magnetic Samples®.

A.M. Andrianov et al. wpistribution of Magnetic and Blectric
Fields in Powerful Pulse Discharges".

G.N. Harding (England) - nSpectroscopic Determination

of the Plasma Temperature in the “Zeta" Equipment'

(see P 1326 of the journal) . N

The paps bY Harding aroused a lot of interest and
Academician Le.A. Artsimovich expressed the opinion that
tho electrons and ion temperatures in the wZeta® should
be of the same order; instead, according to Harding,

the electron temperature is lover by an order than that
of the ions.

A paper by S.Yu. Luk'yanova and V.I. Sinitsyn was devoted
to the problem of spectroscopic jnvestigation of heated

Card8/£, plasma. )<

APPROVED FOR RELEA
SE: 03/13/2001 C
IA-RDP86-00513R000
516530001-0"



"APPROVED FOR RELEASE: 03/13/2001

e R PR B )

FIA-RDP86-00513R000516530001-0

66702

sov/10 -4-8-22/35 ‘ :
Report on the Second All-Union Conference on Gas lectronics !

1.M. Podgornyy and N.G. Koval'skiy - "New Data on X-ray
Radiation During Pulse pischarges"

V.A. Khrabrov and M.M. Sulkovskaya dealt with the investi-
gation of the neutron radiation in powerful gas discharges
in chambers with conducting walls.
N.A. Borzunov et al. - wInvestigat
in a Conical Chamber™.

S.M. Osovets et al. - wA Turn of Plasma
Magnetic Field".

1.G. KesayeVv "Data on the
on Mercury in a Low=-pressure Arc"
journal).

A.E. Robson (England) - WA New Theory
(see p 1295 of the journal).

L.N. Breusova - npositive Column in a Hydroge
With Stationary and Pulse Loads".

I.G. Nekrashevich and A.A. Labud - "Current Distribution on .
the Surface of Electrodes in Electric Pulse Discharges®.
L.S. EByg - "Some Properties of Gas Discharges in Low-voltage

in Halogen Counters™. 0(

-y ¥

jon of the Gas Discharge

in Transverse

pivision of a Cathode Spot
(see p 1289 of the

of the Cathode Spot"

n Discharge
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N.A. Neretina and B.N, Klyarfiel'd - "Formation of Light

Spots on the Anode of a Gas Discharge (see P 1301 of

the journal).- .

N.A, Matveyeva ~"Distribution of Binary Mixtures of Inert

Gases in a d.c, Discharge",

V.G. Stepanov and V.F. Zakharchenko - "Some Phenomena

in Rarifjed Plasma", R
V.G. Stepanov and V.S, Bezel! - "4, Possibility of I
Obtaining Highly Concentrated Plasmas",

V. Smirnitskaya and E.M. Reykhrudel! - "Some Character-
istics of the,nischarge in an Ion Pump and in a Magnetic
Ionisation Vacuum Gauge",

Ye.T. Kucherenko and 0.K. Nazarenko - "Properties of

& Discharge with Electron Oscillations in a Magnetic
Field" (see P 1253 of the Journal),

The paper by L.M. Biberman and B.A. Veklenko considered
the approximate methods for determining the concentration
of atoms at the radiation levels,

Card 14/15
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AUTHORS: Syrgiy, A.S., and Granovskiy, V.L.

T R
TITLB: on the Theory of DeTogfsagfon;Q§ a Rarefied Qas i£|a
Magnetic Field ’,\

No 7 1960,
CAL: Radiotekhnika i elektronika, Vol 5, ,
PERTODICAL pg 1129-1134 (USSR)

: £ deionisation of a rarefied gas in a
ABSTRAGT: ZgiiggigEZIOcontainer in an homogeneous mggge%ﬁ: figlgs
pareiial to the Sxls 1t SOIOLO0, rature aro overyunsre the sane
a plasma, the gas esponds diff sion regime, the mean free
the gas density corresponds to the u %ha iod

substantially less n
paths of electrons and lons are tanta e etrons and
cylinder dimensions, the charger carzy e eld 1s
3 type, no external electir
posdtlve Ao ton o ’ t occur, chargse recombination
applied, fresh ionisation does no taine; onarge B s volume,
ceaurs both at the walls of the con ho BaS Vo ring
jents are constan
the diffusion and recombination coeffic g
: nly at later stages o
the process (this is strictly applicable o
th: grgcess when the plasma becomes isothermal or at Ege ¥g§{uence
lowest pressures), the magnetic field has no appreciable Vr,
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on the recombination coefficient (probably valid for not too
intense magnetic fields and‘at all pressures at which each
Tecombination act is elementary; it ceases to be valid for very
high B and in compressed gases where the Langevin theory is
applicable), but the diffusion factor perpendicular to the
magnetic field decreases with increase of magnetic induction B.
The problem is solved by a method similar to that given in Ref 3.
Good agreement is obtained between the calculated values and
?goseé?xperimentally obtained in the authors! previous work

sf o

There are 3 figures, 1 table and 6 references, of which 3 are
English and 3 Sovie,to

ASSOCIATIONS Fizicheskiy fakul'tet, Moskovskogo gosudarstvennogo
universiteta im, M.V, Lomonosova, Kafedra elektroniki
Card 2/2 (Chair of I.‘}lec:tronice:rsli Ehgsicsngepartment, Moscow

. Lomono3o
SUBMITTED: December 23, 1959 Lk/
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New Data on the Influence of Magnetic Fields on the Ion Loss from
Helium and Argon Plasmas

perpendicular to the magnetic flux lines (Ref.8). The present
work is a continuation of Ref.10, and a special experiment was
carried out to check Simon's hypothesis (Ref.8). It was found
that if the magnetic field did not act on the cathode region, the
decrease of ion current from the centre to the wall of the tube and
the ion loss coefficient with increase of magnetic field are
monotonic, If the magnetic field acts on the cathode region,

this relationship is valid only at currents less than 0.1 A.

There is a close relationship between increase of noise and the
formation of "anomalies™ in the loss of ions at the tube walls,
Variations of magnetic field change not only the amplitude but the
spectrum of the noise, Not all oscillation arising in plasma can
facilitate loss of ions to the side walls in the magnetic field,
Moving stria, for example, have no influence, The types of
oscillations leading to anomalies, the field distribution in them
and their mechanism of affecting ion loss are open questions, The
present results differ from Lehnert’s in that maxima in the curves
of longitudinal electric field vs. magnetic field have been obtained.

Card 2/3
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AUTHORS 3 Syrgiy, A.S. and Granovski V.L.
TITLE: Rate of DeionizationYin Rarefied elium in a
Magnetic Field, Pt.II

PERIODICAL: Radiotekhnika i elektronika, 1960, Vol.,5, No.9.
PP.1522-1530

TEXTs By measuring the total ion current at the wall and the
initial number of charged particles in a volume of plasma, the
relative roles of two processes; diffusion and volume

recombination, on the deionization of a rarefied helium in magnetic
field were investigated. At magnetic fields 0 to 1500 Gauss,

gas pressure of 1l07¢ to 10! mm Hg and carrier concentrations
greater than 1011 cm3 in a strong magnetic field, volume
recombination predominates, There are 9 figures, 1 table and

6 references: & Soviet and 2 English.

ASSOCIATION: Fizicheskiy fakul'tet Moskovskogo gosudarstvennogo
universiteta im. M.V.Lomonosova, Kafedra elektroniki
(Physics Faculty, Moscow State University

im, M.V.Lomonosov. Chair 9f,p;ectr2n;cgl

SUBMITTED s January 18, 1960
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AUTHORS Aleskovskiy, Yu.M., Granovskiy, V.L. and
Mikhalets, Ye.

TITLE: Recombinational Emission of a Caesium Plasma in
a Magnetic Field

PERIODICAL: Radiotekhnika i elektronika, 1961, Vol. 6,
No. &, pp. 674 - 675

TEXT: When a longitudinal magnetic field is applied to the
positive column of a low-pressure discharge, it reduces the
diffusion of electrons and ions towards the walls in the
direction perpendicular to the field. As a result, the mean
lifetime of current carriers in the plasma is increased.

The ion balance is maintained at a lower ionisation frequency
and hence in a stationary plasma the longitudinal electric
field and the electron temperature are reduced. This can be
confirmed experimentally (Ref. 2). In this connection, it
may be supposed that the fraction of charged particles
disappearing from the plasma as a result of volume
recombination should increase in the magnetic field

Card 1/4
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(I.A. Vasil'yeva - Ref. 3). The absolute number of
recombinations should also increase somewhat. However,
spectroscopic observations of the recombinational emission
reported by Davies (Ref. 5) are not in agreement with the
above ideas. The present authors have investigated the
effect of a .nagnetic field on the electron recombination
in a stationary discharge in low-pressure caeSium vapours.
The intensity ¢f the recombinational continuum with the
1imit at 4943 %, corresponding to the capture of electrons
to the level CsGPl/2 (Ref. 6),was measured. The discharge

tube was 25 mm in diameter and was located in a uniform
magnetic field produced by two solenoids. The radiation was
examined through a gap between the solenoids. The discharge
current was varied between 1 and 2.5 A and the caesium

vapour pressure between 2 and 130 p. It was found that the
emission of the positive column was very dependent on the
magnetic field. The intensities of all the -emission lines

Card 2/4
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of caesium decreased with increasing magnetic field. 0On

the other hand, the recombinational emission increased with
.the magnetic field and this was particularly well defined

at low pressures. ' The figure shows the intensity of
recombinational emission as a function of the magnetic ‘field

at different caesium vapour pressures. The numbers 1, 2, F

ERS

3, and 4 refdg to pressures of 8.2, 18, 36 and 74 p, respectivé
There are4lﬂﬁigure and 6 references: -2 Sovie®# and r
% 4

4 non-Soviet .} _ b
ASSOCIATION: W] Fizicheskiy fakul'tet MoskovsKogo - _
gosudargtvennogo'universitet'a im. M.V. Lomonosova

(Physics Department of Moscow State University
inte M.V. Lomonosov)

SUBMITTED: January 5, 1961
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AUTHORS$ Aleskovskiy, Yu.M. s and EEEBEEEEEXL_X:E:___
TITLE: Spectroscopic determination of deionization gpeed

of cesium vapor in a magnetic field

PERIODIGAL: Radiotekhnika i elektronikas y. 6, MO 9, 1961,
1490 - 1592
/590

PEXT: In this short communication the authors present the-results
of their experimental evaluation of the influence of & magaetic
field o1 the recom‘oination 108868 of charged pe.rticfles in a volume
of jecaying plasme. The experiment consisted of measuring the re-
combination radiation from cesiul plasna in the region of boundary
continuum witn a 1imi?® of 4940 A%y which sorresponds 0 the captu-

19
40 cm 1on&» energized by & pulsating un'mirectional -urrent at the
mains frequency: In phasé with th peak current, 2 thyratrohs in ‘x
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shunt with the tube, was fixed cutting off the current. The tube
was placed in a solenoid producing a homogeneous magnetic field up
to 1300 oerssed. The plasma radiation was focussed onto the input
slot of a monochromatic illuminator. Its output, af*er photomulti-
Plication was applied to 8 CRO, the time base of which was trigge-
red in synchronism with the start of the de-ionization brocess., In
order that the plasma decay start at an equal concentration of
charged particles, the initial radiation intensity at H - O ang

0 was equalized by adjustments of the discharge current, The
changes are shown of the intensity of re-combination radiation I
during the process of de-ionization of cesium vapor; as well as
the ratios of the number of particles NR(H)/NR(O')y disappearing as

a result of radiation recombination at H = 1300 oersted and H = 0.
It shows that at low pressures the magnetic field markedly increa-
8es the quantity of changed particles recombining due to radiation
in a given volume of gas. It is stated in conclusion that direct
spectroscope observations bave shown the magnetic field increases
the mean life time of charged particles and by slowing down the

Card 2/3
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rate of diffusion decay of plasma, increases the recombination
losses of changes in the gas volume. There are 2 figures, 2 tables,
and 8 references: 6 Soviet-bloc and 2 non-Soviet-bloc. The referen-
ces to the English-language publications read as follows: W. Bostik
M:: Levine, Phys. Rev. 1959, 97, 13; F. Moehler, C. Boeckner, J.
Rés. Nat. Bur. Standards. 1929, 2, 489,

ASSOCIATION: Fizicheskiy fakul'tet Moskovskogo gosudarstvennogo
universiteta im. M.V. Lomonosova (Moscow State Univer-
sity im. M. V. Lomonosov, Faculty of Physics)

SUBMI#I'ED:  April 18, 1961
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AUTHORS: Fedoseyeva, L. A« Granovskiy, V. L.

urarovotidy L
TITLE: Cooling of an electron gas in a decaying mercury plasma
PERIODICAL: zhurnal tekhnicheskoy fiziki, v. 31, no. 3 1961, 357-366

TEXT: The present paper deals with the decrease of the electron tempera-
ture T_ in the initial stages of cooling (in a period 0 - 400p sec after

disconnection of the electric discharge field). In addition, a second
problem has been solved: The authors determined the decrease in concen-
tration n, of the free electrons and compared it with the decrease in

concentration of the positive ions. Thus, both pmethods of studying

the de-ionization of a gas were intercompared. The investigations

were carried out in the plasma of a low-pressure arg in mercury VvapoT V/
under the following conditions: Vapor pressure 1077 - 5.8°107¢ mm Hg,
amplitude of the discharge current 1.3 a, tube diameter 65 mm. De-ioniza-
tion was studied by oscillographic observation of the current through

a probe inserted into the plasma. When the instant t1 is properly chosen,
Card 1/8
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the values of the probe current at t = t, may be determined from all
oscillograms taken at different Up

robe” The same characteristics were

plotted also for other t values. From these characteristics, the authors
determined T_ and n_ at various times t, and thus Te(t) and ne(t). The

simplified circuit diagram of the arrangement is shown in Fig. 1. Fig. 2
shows four probe oscillograms taken at the same P, and the same current

in the tube, but at different U

a) For Uprobe =

which is constant until the current in the tube breaks, flows to the
probe, after which it decreases on account of de-ionization.
b) For Uprobe = - 8.2 v the seme holds, but the current flowing to the

probe is weaker than in case a). c¢) For Uprobe = - 5.9 v, the current

flowing to the probe is predominant in the arc stage. After breaking
of the arc, the ion current flowing to the probe vanishes gradually, and
o decreasing ion current is left. d) For U=-1.3 v, an ion current

probe (probe potential):

- 25 v (with respect to the other probe) an ion current

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000516530001-0"



"APPROVED FOR RELEASE

A B S LA AR AR TR e m s e

: ”03/17.3/2001 CIA-RDP86-00513R000516530001-0

- ek

Cooling of an electron gas in .. S/057/61/031/003/015/019
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is continuously flowing to the probe. At the vapor pressures
p, = 1.1073 (20°), ~5.107 (40°C), 17.107° (60°C), ~ 58.107> (80°C),

15 to 18 oscillograms each were taken at least, and from these the probe
characteristics with e spacing of 20 m sec were darawn (Fig. 4). T, de-

creases quickly and then slowly, and from the curvature of the probe
characteristics ong may ascertain the absolute electron concentration n
at different times t. TPables 1 and 2 show the initial constants of time

t of the concentration drop as determined by both methods. The agreement
of these results proves the measurements during de~ionization to be
correct. .An investigation of the time dependence of T, and n during

de-ionization of the discharge plasma in the pressure range of from 1 '
to 58.1077 mm Hg at a discharge current of 1.3 a in a 65 mm thick tube J
showed the following: 1) The simple method of determining 74 from an

oscillogram of the jon current impinging upon the probe at constant probe
potential 1s reliable. 2) In the initial stage of ionization, Te decreases

the faster, the higher the pressure. 3) The difference '1‘e - Tg in the
Card 3/8
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process of de-ionization decreases gradually, but even after 400 m sec of
thermal equilibrium a meroury discharge does not ooccur in the plasma. The
final temperature of the electrons attained during this time is the

lower, the higher the pressure., In the initial stage of the process, in-
elastic collislionsg of first kind play the grincipal part in gas cooling
at all pressures examined and at 1 - 5.1077 mm Hg during the whole time

(0 - 400 ye sec). Elastic collisions are predominant at p > 10.10"7 ‘mm Hg
in all later stages of the process. 5) The metastablé atoms as the only
energy reservoir of the electrons in the decaying plasma play an important
part in the initial and final stages of the process. There are 5 figures,
4 tables, and 12 references: 6 Soviet-bloc and 6 non-Soviet-bloc. The
two most recent references to English-language publications read as '
follows: ©F, Mohler; Journ. Res. Bur. Stand. 19, 447, 1937; J. E. Simons,

R. P. Seward, Journ. Chem. Phys., 6, 790; 1938,

ASSOCIATION: Vsesoyuznyy elektrotekhnicheskiy institut im. V. I. Lenina
Moskva (All-Union Institute of Electrical Engineering
imeni V. I. Lenin, Moscow)

SUBMITTED:  June 6, 1960
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AUTHORS: Aleskovskiy, Yu. M. Granovskiy, V. Do
: _ )

TITLE: Reoomhination\radiation of cesium piasma in a homogenscua
' magnetic field” - o '

PERIODICAL:  Zhurnal eksperimental‘noy i teoraticheskoy fiziki, v. 41,
o . nos'2 (8) 1961, 363 = 367

of view, the presende of the positive

TEXT: From a theoretical point ;
longitudinal magnetic- field ngHZ) probably

column of a gas discharge in a

has the following effects: decrease O
wall, increase of the lifetime and concentration, B, s ©

the electron'tgmperafure T, 8nd inorease

bility and of the intensity, 1, of recombi

assumptions were confirmed
L., Davies on the pehavior of cesium plasma

a longitudinal field, however, showed that

f carriers, drop of

nation radiation. Some of these
ments in heliumo Studies of

I and n, gid hardly change when

card 1/5
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the field was _appliedu whereas Te increagsed. In order to clarify this

phenomenon, the authors have now gtudied the recombination incandescence in
cesium-vapor ‘plasma with the use of a spectrophotometera Probe measure-=
ments. were made gimultaneously. The cylindrical probe was placed on the
axis of the discharge tube (2.5 om in diameter and 40 cm in length); in

which a Cs. pressure of ,2.,10"3w 0,13 mm Eg prevailed. Phctometric measurve-
ments were done at,certain points of the recombination continuum within the
range 4540 - 4400 A, In the absence of a field, I was approximately

proportiohal to ngo Application of the magn’étic field resulted in a sharp

rise of I, especially at low pressures (cfo Table)., With a rise in 1 there
occurred a contrattion of the column, which was intensified with decreasing
Cs pressure. The diagrams 1n["1(\))]- £(v) (straight lines) indicase that
Maxwellian electron distribution prevailed in the plasma. The electron
temperatures Te obtained therefrom are also given in the Table, and are

compared with vdlues obtained by probe measurements at H = 0. Wiih growing

card 2/5
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Hz and with a cons’c's.nt currant»ne was found to inorease the more, the lower

the gas pressure. The electron temperature dropped more sharply, the lower

the pressire, At higher pressure (013 mm Hg) and in the presence of fields

of up to 1300 oe, the latter pragtically had no effeot sny longer. The

results ohtained here are fully consistent with those following from the
theory of diffusion. The rise in I caused by the application of a field is
attriduted 1) to the contraction of the qoiumn and o the inorease in b( :
electron concentration, and 2) to the drop of Te. The effect of the drop

of Te accounts for about 10%. The effect of different oyrrent densities
may be seen from the‘folloyiﬂé datas
: @ = 1,2:10"hn pr. c1., H = 1300 Oe):

I Aes® 0,2 03 04 95 06 07 08
r@yr@©: 20 185 142 41,5 88 57 38 20
| ne (H)ne@ 44 40 3,6 %2 2,8 225 1,74 (.84

- U Y e B

,

These data explain the result qbtained by Davies, who appligd low uuv;ent

¢ ]
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densities, There are 3 figures, 1 table, and 11 references: 4 Soviet and
7 non-Soviet. The'moat_important reference to English-language publi-
ocations reads as followst: L. Davies. Proc. Phys. Soc. B66, 33, 1953,

ASSOCIATION: Moskovskiy gosudarstvannyy universitet (Moscow State Uni- V\
versity)

SUBMITTED:  March 20, 1961

Legend to the Table: (1) Pressure in 10 mm Hgy (2) T, according to the
spectrum; (3) T, according to the probe current at H=Q, The data were
obtained at j = 0.5 a/om?,
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24,2120 (153936172,37/7, //63)

AUTHORS ¢ Urazakov, B. I., Granovskiy, V. L.

TITLE: Deiermination of the Wy values and the effective collision

frequencies of placma electrons and ions in a magnetic field

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 41,
no. 5(11), 1961, 1375 - 1377

TEXT: Measurements of WV for ions and electrons of an argon plasma
column were carried out at various gas pressures: The arrangement provided
a 37 nm wide argon—filled tube, 2 magnetic field of 400 oersted, and a
discharge current of 500 ma. In order to determine ihe effect of the
longitudinal magnetic field upon the plasma electrons and ions as well as
to ascertain the mean collision frequencies Vé and V; (subscripts e and

p for electrons and ions, respectively) it is sufficient to measure the
current densities in the direction of the wall ('jer' jpr) ard in the azimuthal

direction (je' ,jp )} at one and the same spot in the plasma. The re-

sulting data may be evaluated with the aid of the formulas
Card 1/4
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H
ol

Ye

v = 0 and
/v, wp Tp

1 = = 0 v
Yer ’ey Vr He be
The current density measurements were carried out by means of the plane
prcbes shown in Fig, 1. Probe no. 1 measures ‘jr (plane perpendicular to

a

the radius), probe no. 2 measures the ¥ - component (plane of the probe
parallel to the z-r-plane), v'e and \J'p could be determined from these

data (Table). The results lead to the conclusions: (a) The effect of a
magrietic field of 400 oersted upon the electrons w,T is_considerable up
to p {1 mm Hg, for ions it is small also at pRI S5 . 1073 mm Hg. (b)v

grows linearly with p, so that the mean ion velocity is practically

constant. There are 2 figures, 1 table, and 5 references: 3 Soviet and
2 non-Soviet. The reference to the English-language publication reads as
follows: S5, C. Brown. Basic Data of Plasma Physics., N. Y.. Wiley, 1959.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet (Moscow State
University
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GRANOVSKIY, Veniamin L'vovich, doktor fiziko-matem. nauk, prof,;
- VERES, L.F., red.; DUBROVSKIY, Ye.V., red.; ATROSHCHENKO,
L.Ye,, tekhn., red.

[New weys for obtaining electric power] Novye puti polucheniia
elektricheskoi energii. Moskva, Izd-vo "Znanie," 1962. 47 p.
(Vsesoiuznoe obshchestvo po rasprostraneniiu politicheskikh i
nauchnykh znanii. Ser., Tekhnika, no,22) (MIRA 15:2)
(Electric generators)
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| TITLE: New dsta on the i.nﬂuence of a m&gnetic tield on ion drift from a
:r.plasma of. :ln ggaea,f) : i . . 7

g CITED SOURCB. .§b. Vopr. magnitn. gidrodinemiki 1 dinamm plaznw. Ve 2. Riga,
AN Latvssn, 1962, hos-uog o

TOPIC TAGS: 1on drirt, plasm, ion, drift, merb gas, mgnetic ﬁeld, striation,
__diffuaion coetticient, vall probe ' -

\

‘ 2 ,
“TRANSLATION: ‘A study wag msde of the driff. of ions from a plasma to the wall in

the presence of a megnatic field. The drift of the ions’ fronm the plasma is
‘characterized by an fon current denaity at the wall of the tube J§ . The di-
frusion coefficient is determined from the relation, § 2 - Dde/dr, where (’ is
the density of charge of positive fous mear the wall. The tube is meda of glaas,
and contained an oxlde eathode end a conieal anode. The fon current at the wall

&

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000516530001-0"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000516530001-0

FELIEES

L 1572563 | |
ACCESSION NR: AR3002664

is determined by a plane wall probe in the form of a disc. For the determination |
of the gradient of the density, en adjustable cylindrical probe was uged, - Helium
and argon at pressures from 5°10°3 to 1.1 mm mercury vere studied. The field 1
vwas varied from O to 2600 gauss, ard the current in the tube from .03 to 1 amp.
, The experiments showed that the diffusion of ions and electrons
corresponds to the theory of pair collisiuns, end is antipolar, while the field

18 less than some critical B,. The diffusion coefficient here monotonically fallas |

with the growth of the field. For B> B, an snomaly is observed i1 the de-- |
pendence . D(B} and J(B) and B, grovs with the increase in pressure. In the = |
“|' ancmalous ragion a current maximum appear and diffusion currents depending on the |
| £ield. The anomaly is relsted to the appearance of the random electrical
.| oscilletions in the plasma, Striations do not show any effect on the process. .|
| The hypothetical effect of "short circuiting” of the plasua, introduced by Maiman

| to explain the large drift velaocity of the jous perpendicular to the magnetic = .~
| £1eld 1s not observed, .Yu.R. . - S e e T e RS

DATE ACQ: 1&3@63
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L 15718—63 | EpR/EpA(b)/EwT(1)/spx=(n)-2/Em(k)/sns/r-2/ea.(b)-2 - mc/asn/

'Esu-a/mr./m(c)/ssn Ps-4/Pd-4/Pu-4/Pz-4/P1-4/?0-4 :
'ACCESSTON FR: - mooeésv e S /012!;/63/000/005/3012/3012

'SOURCE: - Rzh. Kekhanika, Abs. 535& S ' R 6]5

 AUTHOR: Musin, AKX Granovalchy, v= L‘ - (y‘ e
:TITLE Study - of the motion of " u conducttng gg_u accelera*ed by crosaed
electrical and nzagnetic fields _ . A

CITED SOURCE: Sb. Vopr. mgnitn. gidrodimiki 1 dinamiki plazmy. v. 2. Riga,
‘| AN Latv8sR, 1962, !411-!;17 S , S I

TOPIC TAGS: plesua, viscoeity, electric field, mgneue f1eld, saturation, gas
: magnetohydrodynamcg i » .

| TRANSLATION: = A study 1s mde of the notion of small viscoaity (much less than | 0 .
| the magnetic viscoaity) plasma, with small conductivity, in crossed electrical R e
-| and magnetic fields under a condition of constant total pressure along the d I
. lexis. By solving the magnatohydrodymamic equations, the drift velocity, vwhich 1s .| -,
" | proportional to the electrical field and which has the form of a curve with fta Lo

saturation depending on the magnetic ﬁ.old was found 'rhe aa.turation is ca.used E
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by the fact that for H)Kcr
<|Pield is completely ba,
‘I velocity for 2210

L 15718-63
'ACCESSION MR:

3 sec"l, H, varying from 4

V. I, Vladimirov

- |paTe Avq:

| 1"%’,“,“53 .ff’

the additional accelerating action of the uagnetic o
nced by the magnatic viscosity.
. ; 00 to: 3000 cersteds and gas:
- ipressure from. 10 %0 1000 microns of mercury are drawn,
‘| the limiting drif.t velocity proves to be of the order of 2. R-lo

Curves for the drift S

Under .these conditiona" 'f S
ca/sec.
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AUTHORS ¢ Golubev, V.5., and Granovskiy, V.ko
-—-‘r
TITLE: On the theory of diffusion waves ‘n plasma placed in a

longitudinal magnetic field

PERIODICAL: Radiotglghnika i elektronika, v. 7, no. 4, 1962,
663 - 0669

TEXT: The diffusion of charge carriers in a quiescent gas is dis-
cussed in terms of the diffused waves in the two cases, with and
without the magnetic field. Ylave diffusion takes place in a long ',L
gas-filled cylindrical tube having at its input 2 plasma source the V:
concentration of which varies periodically. The diffusion velocity

of the charged particles and its coefficient can be calculated by
mezsuring the amplitude and phase of the variable concentration
component at various points of the tube axis. The waves described
here differ from other wave modes of plasma concentration by the
mechanism of its origin and propagation. These waves originate by

the periodically-varying entry of charge carriers into the gas,

éheg $72not originate in the plasma spontaneously; the wave distri-

ar
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On the theory of diffusion waves ... D230/D302

bution is determined entirely by the ambipolar diffusion of charge
carriers a.d it is not related to electron temperature variations
and the appearance of new regions of collision ionization. In the
case of very small gas pressures when an ion, moving in an ambipo-
Lar electric field along the length of a free path, geins energy
compared with its temperature energy the carrier equilibrium compa-
rison cannot be written down in the form of the diffusion differen-
tial equation., Further discussion about the limiting conditions in
application of the theory gives conclusions about the operating pa~
rameters for low gas pressures, for large pressures and for consi-
derable concentrations of charged particles. There are 5 figures
and 8 references: 7 Soviet-bloc and inon-Soviet-bloc. Me referen-
ce to English-language publication reads as follows: L. Tonks, Pnys.
Rev., 1941, 59, 522.

ASSOCIATION: Pizicheskiy fekul'tet Moskovskogo gosudarsivennogo uni-
versiteta im. M.V. Lomonosova, kafedra elektroniki
(Paculty of Physics, Moscow State Universiiy im, N.V.
Lomonosov, Department of Electronics)

SUBMITTED:  October 25, 1961
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GOlubev, V.S., and GrallOVSkiy, V.L.
e JVBRLY, W

An experimental study of diffusion waves of charged

particles in a quiescent gas inside ga magnetic field

Radiotekhnika i elektronika, v. 7, no. 5, 1962,
880 - 889 . ‘

as given by them
4, 663) and attempt
coefficient of ambipo-~
magnetic field, which dependence results from
of binary collisions, The ambipolar diffusion of elec-
rons and ions in rarified He ang A, occurring along a cylindrical
I eéstigated in various conditions: at a constant concen-
he beginning of the tube (a stationary diffusion stream)
i es), in
In the
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An experimental study of diffusion ,.. D201/D308

by the twin- ang the Langmuir-prope methods. In the Presence of mag-—
netic field the current of g twin-probe only was neasured. The meg-
Surements were carried out in He and A, at pressures 0.03 ~ 1 mm | ’
discharge currents 0.3 = 1 4, rlasma concentrations n =< 197 - 101 Z//
cm—3, magnetic fieldg up to 1400 oersted ang modulating frequencies =<
40 - 10,000 ¢/s. The decrease in the concentration ang temperature

of electrons in a stationary diffusion streanm and the attenuation

of concentration waves were measured ag functions of the magnitude

of the magnetie field, frequency of the wave and of other eXperimen-
tal conditions, The results prove the validity of the theory of dqif-

termine by a novel method the dependence of the coefficient of trang-
verse diffusion on the magnetic field, which dependence, for fields
up to 1500 oersteds, remains in 800d agreement with the theory of
binary collisions, A detailed description of the experimental T-ghg-
ped tube, the experiment procedure and comparison of results obtai-
ned with those cited in both Soviet-bloc ang non-Soviet-bloc litera-
ture are given, There are 9 figures ang 2 tables, .
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ASSOCIATION: Fizicheskiy fakul'tet Moskovskogo gosudarstvennogo uni-
versiteta im. M.V. Lomonosva. Kafedra elektroniki
(Moscow State University im. M.V. Lomonosov, Faculty
of Physics, Department of Electronics)

SUBMITTED: November 13, 1 961
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KONENKO, O.R.; GRANOVSKIY, V,I.
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Concentration waves of charge carriers in a m i
oving jonized gas
hadiotekh, i elektron, 7 no,10:1795-1798 0 162, (MIRA 1%:16)
o (Gases, Ionizied)
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‘AIESKOVSKIY’ Yu.r'lo; &RANOVSKIY, VQL-

Volume recombination in a helium plasma in a magentic field,

Zhur, eksp, i teor. fiz, 43 n0.4:1253-1261 0 '62, (MIRA 15:11)

1. Hoskovekiy gosudarstvennyy universitet,
(Plasma (Ionigzed gases))
(Magpetic fields)
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URAZAKOV, E.I.; GRANOVSKIY, V.L.

TranSversé (Hall) diffusion in a plasma of inert gases., Zhur,
eksp. 1 teor. fiz. 45 no.5:1285-1293 N '63. (MIRA 17:1)

1, Moskovskiy gosudarstvennyy universitet,
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GRANOVSKIY, V.N., inzh,
D

Practice of controll dupt in the air of an asbosf.or w11, Sbor.
rabe po silike 00.3:170e175 '61. " (MIRA 15:10)

1. ubestoobogatitel'naga fabrik- No.5 tresta Soyuzasbest.
(Asbes (Dust—Removal)
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GRANOVSKIY, Ya.

Contributions to the seven-year plan fund. Meat.prom.igfmd.prom.
1 no.2/3:11 N-D 160, (MIRA 1434)
(Morcovia—Mamfacture—~Technological innovatious)
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GRANOVSKIY, Ya.

k‘/cmst.ngl.' 9 no.9:12 5'60. (MIBA 13:10)

(Coal mines and mining--Technological innovations)
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GANDZYUG, S. (Khabarovsk); TKACHENKO, ‘I.; SHASHUNOV, I.; GRANOVSKIY,Ya,;
IGLIN, A.; BORYCEEV, N, -

Technological ‘informatien; -Okhr;truda i sots.strakh, 6
n0,1334=37 Ja '63, - . o {MIRA 1611)

1. Starshiy inspektor otdela okhrany truda Vsesoyusnogo
tsentral'nogo soveta professional'nykh soyusov (for Iglin), A
2. Zaveduyushchiy otdelom okhrany truda TSjntral'nogo komitets -
Pprofessional 'nogo soyuza rabochikh ugol'noy promyshlennosti
(for Borychev),

(Technological innovations)

" (Safety appliances)
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21(1) SOV/56-36-2-46/63%

* i AUTHOR: Granovskiy, Ya. I.
TITLE: Concerning the Problem of the go-ldeson (X voprosu o ?o—mezone)

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959,
Vol 36, Nr 2, pp 623-624 (USSR)

ABSTRACT: In the compound model of the elementary particles which is
based on the idea of Fermi-Yang (Ref 1), the pion is represented
as a system consisting of a nucleon strongly interacting with an
antinucleon. Besides the pion triplet, the isotopic singlet

° - ((ﬁ;} + (ﬁH}) / V2 may, however, be formed from the same
"bare" particles. The fact that such a particle is not observed
experimentally requireg an explanation. Okun' (Ref 3) suggests
that the mass of the ¢ -meson is sufficiently high. Perel'man
(Ref 5), however, assumes that Mgo ™ M .. Because of the dif-

ferent values of the isotopic spins, the forces connectihg the
nucleon and the antinucleon in the 7t - and © -mesons will be
different as well. In the symmetrical variant, for example, the

interaction potential V = a?fr’z equals a for T = 1 and -3a for

Card 1/2
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Concerning the Problem of the 90-}Aeaon SOV/56-36-2-46/63

ASSOCIATION:

SUBMITTED:

Card 2/2

T = 0. In this case, the existence of a pion would exclude the
existence ofa.9-meson.The introduction of & component which

does not depend on T cannot alter this conclusion because of the
smallness of these forces. Perel'man ocalculated the mass dif-
ference for particles of equal value of the isotopic spin.

AM = 12.7 m,» in particular, is the difference between the mas-

ses of the T - and‘ﬁo-mesona. By taking account of the magnetic
interaction, the calculated mass difference is approximated to
the experimental value AM = 9m_. There are 6 references, 2 of
which are Soviet. €

Institut yadernoy fiziki AN Kazakhskoy SSR (Institute of Nuclear
Physics AS Kazakhskaya SSR)

October 22, 1958
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21(1), 21(7)

AUTHORS : Granovskiy, Ya. I., Chasnikov, I, Ya., 80V/56-36-4-24/70
A il ak
TITLE: On the Analysis of Showers of High Energy

(K analizu livney bol'shoy energii)

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959,
. Vol 36, Nr 4, pp 1119-1122 (USSR)

ABSTRACT: The present paper was inspired by two Italian papers
(Refs 1, 2) in which the energy dependence of shower
particles upon the angle of departure of these particles
had been investigated in the laboratory system. The
authors found a bivalent dependence, which was explained
by assuming double~ or multiple collisions between the
primary particle with the nucleons of the target nucleus
in an interaction. The authors of the present paper
point out that, if the existence of multi-charged shower
particles is assumed, & bi- or multivalence of this
dependence may also occur (the case of a shower formed
from multi-charged particles was discovered and desalt
with in the laboratory of the authors). pv = f£(1/sin 8)

, describes for the case of multi-charged particles two
Card 1/3 curves (Fig 1). Such a bivalence was found to exist also

2R
-

=
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‘On the Analysis of Showers of High Energy sov/56-56-4~24/7o

Card 2/3

by Boos, Vinnitskiy et al, (Ref 3) for showers in
(N,N)-collisionso In the present Paper the authorsg
show that this king of energy dependence on the angle

nucleons of the target nucleus. For L V"(Vc = velocity

of the center of nass system, V* = particle velocity
in the C-mM.8., p = particle momentum, 6 = spatial angle
of departure of particles in the laboratory system)

an expression is derived for E/m = y by means of the

Lorentz transformation §* . yc(E - pV cos 0), te = 1/}/;- ;g:
and in several diagrams for various e the dependence

of y-values on the x-values (x =1 - Vgcosze) is
represented. With a = F.."/myc and E = yc(E*f + p'Vccos 0’

it holds for e’= 90° that ¥y = ysaa By using these

equations the authors show the Possibility of obtaining
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On the Analysis of Showers of High Energy 507/56—36—4724/70

a2 more precise determination of Vo which takes the

energy of angular distribution of the flying-off
particles into account. The authors finally thank Zh. §.
Takibayev for his interest and valuable comments.
There are 3 figures and 5 references, 3 of which are
Soviet,

ASSOCIATION: Institut yaderncy fiziki Akademii nauk Kazakhskoy SSR
(Institute for Nuclear Physics of the Academy of Sciences,
Kazakhskaya SSR) ‘ : ' '

SUBMITTED; September 6,°1958 -
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24(5) :
AUTHOR: Granovskiy, Ya., I, sov/56-56-4-29/7o

TITLE: The Mass Spectrum of Mesons in the Heisenberg Theory (Spektr
- mass mezonov v teorii Gayzenberga)

PERIODICAL: Zhurnal eksperimental’noy i teoreticheskoy fiziki, 1959,
Vol 36, Nr 4, pp 1154-1158 (USSR)

ABSTRACT ; In the present paper the author investigates agreement between
eisenberg's theory and experimental results concerning the
meson spectrum. The question is invegtigated in this con-
nection as to the form of the nonlinear term t{12(?ony)(?on¢)

in the Heigenberg Lagrangian, i.e. what 8ign and what form of
the matrix 0n leade to results that are the nearest approach

to experimental results. All calculations are carried out in
an approximation that corresponds to the first approximation
in the Tamm-Dancoff method. Calculation results are given by
sV;TyA and P variants., It was found that,
meson theoretically
eeds the experimentally determined
value by 2 to 3 times its amount, the scalar variant still
leads to the best agreement, i.e. the deviation is only ~25%.,
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The Mass Spectrum of Mesons in the Heisenberg SOV/56~36-4-29/70
Theory

Though taking isotopic properties into account improves the
results obtained with respect to masses, it at the game time
leads to difficulties in the case of charged mesons. Within

the framework of the Lagrangian I = M«V/"?“Wux -12(ponx)(y 0, )
("realistic model") elimination of these difficulties is
possible only by variation of the igotopic structure of the
commutation function SV(V). The author finally thanks Professor
W. Heisenberg and Doctor H. Mitter for placing data at hig
disposal, and I. q. Golysk for assgisting in carrying out
calculations in the first part of this paper. There are 2 -
tables and 5 references, 1 of which is Soviet.

ASSOCIATION: Institut yadernoy fiziki Akademii nauk Kazakhskoy 33R {Trst:
for Nuclear Physics of the Academy of Sciences, Kazakhskaya SSR)

SUBMITTED: October 4, 1958
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16(2)
AUTHOR: Granovskiy, Ya. I. 50V/56-36-4-50/70
TITLE: Simplification of the Calculated Formulas for the Estimation

of Statistical Weight (Uproshcheniye raschetnykh formul dlya
vychisleniya statisticheskogo vesa)

PERIODICAL: Zhurnal eksperimental 'noy i teoreticheskoy fiziki, 1959,
Vol 36, Nr 4, pp 1303-1304 (ussr)

ABSTRACT: A calculation of the statistical weight has already been
carried out by several Dapers; the complete results were
obtained by Belen'kiy, Maksimenko, Nikishov, and Rozental!
(Ref 2). The author gives a considerably simplified version
of the formula derived in reference 2

SR LT I 2105 XV ie> E, - E) -

(2“)-%?'exp{-%'fu?3} XTI[ d-p’k exp{ i('z'"p.k - 'l‘oEk)} where

Tupg = ?30 - TE)EO
Card 1/3
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Simplification of the Calculated Formulas for the SOV/56-56-4-50/70
Egtimation of Statistical Weight

The simplification has the form
2 2

o
N a, da . 0ol da o~Eo
) 452 . 2 % )
My = (20)77 § (8" )/ (a, +...,aN) exP{ i .

2N-2B, 4B, o BrdBy

1 T

. x 3V (2% ete
‘”N‘m (23}55( -5) (By¥eeeoby) ex BBy By

with vi = mlzc/(E -2 o) which for v = 0 assumes the form
Ne1 g4

(0) X N=-4)1 o . -
WN = (2) 3N-4)1 (2N-2)1(2N=-1)1 with P, = 0, and for

)’12( # 0 if exp (—-iz',)i/pk) is expanded in series and is broken

off after the second term, it -holds that
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