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Golant, V. Ye., Znilinskly; A. .

Propagation of Electromagnetlic Weves in waveguldes
Filled Wilth Plasma

-

Zhurnal velhnicheskoy fiziki, 1960, Vel 30, Nr %,
pp 16-24 (USSR)

pPropagation of electromagnetic waves through wave.-
guides filled with gaseous diacharge plapma 1s
ulilized in constructions of ulbrahigh frequency
comnutation devices and in plasmi investlsations,

One would like, therefore, o establish & selationship
petween the propagation constant of thess electiro-
magnetic waves and the complex conducsivity of
plasma. Tnls problem 1n the cases 5f real plasma
must take into account the vaprying conductivity of
plasma in the wavegulde due o VArYINE cercentratl
of electrons In tne plasma. In the prasent gapsr,
the authors investlgate wave propd ation vhrousn 2
aniform wavegiide £illed with slasma homogensous
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Waves in

Aude cocrdinates, Mavhod
uged by Slaeter, and by 3.1
The autnors szarted Irom

ot E -ty M 0y div H, 220 l

ot By~ 1, Bhm {1 0y div By fem B, !

whoere E, and H are strength of the elestric and
nagnetic f¢elds, 1. is current density; FE =

instantaneous value of the gpace charge: density
O 18 conductivity of the mea*um; l? ard g
b o ,

J
@ lelectrlc and magnetic the usua
coundary condltlons on ‘ corducting
wall, splitting the flelds 2 gpace and tinme com-

Don Lmﬂ, tne authors proceed to deflne
conpenents of the fleld EJ and X , oamd the lon
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GOLANT, V.Ye.; ZHILINSKIY, 4.P.

EBxperimental investigation of the 4iffusiecn dezay cf plazm= ip
& magnetic field. Zhur, tekhe fiz. 30 no.7:745-755 J1 '60.
(MIHA 13:8)

Lo Lentngradskly polltekhntlehonkly Institut {me M. 1. Kalinina.
(Plasmr (lonlzed gnses)) (Magnetic rields)




= P50-00513R000515610010-2
CIA-RDP86-00513R000515610010-2"

g0t/ 0
PP AR LN ~
Y ERAY RS Mt
STAVERE

1
]
e BIRY

oy UL
A
, Ay N
//5/ Spand L M
\ i3 i
B
8.

VATl
af C\/—/;“‘

ian it ¥ U 11\ 1 Y

~Anel- R
App?T /

Rt ;

o




G0 : A | SRR R

APPROVED FOR RELEAS

E: Thursday, September 26, 2002 CIA-RDPS

IR SN Jay IR
Diffusion of Charged Particles Across o Magnetin S/OS(/UL/O)U/UOU/vO1/Oz9
e
Field in a Three-component Plasma BO149/BOcO

nma of undisturbed “sciropi: ccmponents and snd arient il
birpolar di1ftustor of

the authoer obta

nd
/
{

arudies

$3)

.
1 i21] strongth and the biptlz

in the direction of the gradiants. Tha siaplified foreuls

for (49). The pre:=ding form = all obtainwd cn ~he

<

elestron-ion collielons bearing no influence on 1On mCTion.
assumed for *he call n frequens

.cles to be independent of valooity. Finally, the aathor
nf =lectrons and ions arross a shrony magne.lc
of ions, elecirons. and neutral atoms are conaldﬂreq‘here, and
approximation method developed by Braginskly (Ret. 6) 13 appl
Maxwellian veloerty distribubion of nentral atowms s assumed 1n this
connection., Formula (A7) 13 obtained for the electric f:elq strepgth 1
bipolar diffusion, and (68) for the bipolar flux el charged pa:tlcles in
the dirsctien of *he concentration and temperature graclents Lhu’author
finailvy *thanks B P Konstantinov, Academician of the AS USER. and
G. A, brinharg Correapanding Member for their dissussion 2% The sdove
ment roned problems and for therr wvaloatle advics as wall as
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ANISIMOV, A.I.;
for spvestigating the spatia

Method
Zhur.

9:1009-101¢

tut Al SSSR, leningra%.
(Plagna (Ionized guses

tekh, fiz. 30 no.

1 Fiziko-tekhnicheskiy insti

(Electrons)



[
U513R000515610
- 0 -
6 00513R00051561001](-)?2%

BLs59

18).8 000 12507 o) 5/0%7/60/030/01 102/009
g Lo 206/ BOSA
gl 24O
AUTHOR : nolant, vy, e
nL,

e e 23 =

PR

TITLE: Superhkgh-freinency vethods sf Plagmi 3t

PERIODICAL: Zhurnal tekhnicheskoy f121K1, 1969, Jol
PP 12651320

ves a Jetailed raview of the faebtiva! mathods of
plasma exam n the superhigh-frEquency range Superhighvfrequency
methodg are partlcularly guited for studying the olementarly proce3ases e
the interacticn of electronsﬁWxth 4toms and jons. of vhhe plasea disinte-
gratfgﬁqg?—éigﬁzﬁf'7;"“"¢w' . gensy discharées of pgh- temperature
effects, and of radiation phenomen?. The nactive" rathods gupnly data
on the plasmé characneristics and the relationship vetwaen the charac 2l
igtics and ccnduct1v1ty gection ! of whe paper glves i denziled review
of papers on plasma conduct1v1ty in superhxgh<frequency f1eids. The actlve
and reactive compenents of plasma conduchivisy proved to te dependent
on the electron Loncentration and vhe el ctron colligion frzqaendy- By
peasul 10§ the conductivivy components it is, ‘thus. ponsxble Lo

2
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Superhigh-frequenty wethods of Plasma Research S/OS?/EO/SEO/O}!/OOE/OO?

3004/ BOSE

the plasma connentration and to obtain data on interpzrticla collisions
1f the veloc1ity jependence of the colligion frequency of alectrong with
heavy particles is known, the mean electron energy (electron ZEmperatura)
can be estipated by measuring conductivity If plasma in 2 strong magnetic

field is subject t¢ gpatial drgpersion. there 18 4 jairect reiationskip
betweer the conductivity vengor and the electron temperature. nis
relationship may Dbe usad for nigh-temperature plagma rasearch. Section

gives 2 dizcuseion of tha results cf papers jealing with the affect of
" -

spatial dispersicn cn plasma conductivity. The superhxgh-:requancy zeth

~

of plasma examination mainly differ by the method of field generaticn
the plasma space The methods can be classified accordingly -

to be examined 1S ®ithin the volume resonatcrs rescnstor method
waveguides: waveguide method; when probing the plasma
from high-frequency apparatus: mathod of free spacs, Tk

ciples of these methods and their appiications are Jescrived

2.3 and 5 When studying plasma disintegrasion by tha

guide methods. the superhigh frequency field is usel n A nunber
not only to determin2 the plasma chnaracteristic but aise o neat ine
ma. This makas 1t pogsible te determine tne enary dependenze of the

titieg oharactarizing the alectren collisions. el tior ;¢ the paper
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Supsrhigh-frequency Methods of Plasma Ressarch 5/097/4C/030/011,002,/007
BOOG/BO%L

describes the use c¢f a superhigh frequency field for plasnma hezating during
its investigation by the resonator or ihe waveguide methol, In detail,

the sectieons contain: section !: plusma conductivity in a4 supernigh-
frequency fisld (conductivity in a wezk field; conditions Tor small field
effects on plasma; conductivity irn the presence c¢f a zonatant i
field); secticn 2: resonator method {parameters of a spstial resonator

filled with plasma; determination of electron concentraticn in vlasma;
determination of the electron ccllisicn frequancy; experimental technigue;
results of the methed); section 3: waveguide method {provagation of waves
along a waveguida filled with plasmaj; appiications of *he method; ex- ,
perimental technique; results ¢f the method); section 4 wuse cf zlactron V}/
gas heated by a high.frequency fisald for plasma examination (heating of
electron gases :n a high frequeancy field; use of nigh-frequeacy heating

of electron gas to invsstigate a disintegrating plasma); section 5: proos-

ing of plasma with orientad waves (method of free space) (propagation of
electromagnetic waves through plasmua; homogeneous tsotropre plasma; pro-
pagation along a plane layer of inhomogenecus plasma; reflection of waves

ailc

H
from the layer with growing electron concantratian; r

; waves
from a thin plasmz layer; homogenzcus plasme 1n a investi -
gation by means cof waves penetrating the plasma; in neans

Card 3/4
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Snvkrhlvn<frequency Matholdy of Plasms Heoonraed

of %Waves reflected from the plasma; determinat;c
eleftromaun tic waves at the critizal density
coefficient strongly increases); and sestion s
dispersion in the superhigh frequ-ncy range ¢ investogat
ture plasma. There are 22 figures, 3 tables, and 96 refkl
47 US. 5 Swigs. 2 Swedish, 1 Czehhosl ocvakian 2 British
1 Italian and 5 hustralian

ASSOCIATTON: O tekhnichaskiy :inutytut an SS5R, -

esunney of
reflection
“pf’ial
high-tempara
cq 32 Sovies
German,
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charges in

inner cross- .gection diameter of 1
with hydrogen.

-4

2.107" mn Hg,

charges are produced by 2-3% maec

battery capable of
tion 1s shown in a
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A research installation for
a toroidal chamber with an average
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Stolov, 4. M.

plasma Studies Witk "AL'TaD Resaarch

zhurnal tekhnicheskoy fiziki, 1950, Vo
pp. 1381 - 1393

producing high power pulsed dis-
diameter of 4,2 @m and an
mig jescribed . The chamber 1is filled
about

and discharge ig obtained at 2

preasure ot

and with an external magnebl< fraeld of 180
rlv"trx( pulses coming
aptire installa
nted 1D Fig. @

Tthe

TopTEsE

joules Of =NErgy:
aeheantially

storing 1-5 1¢”
photograph and 13
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Plasma Studies W16 naicfat Reasarch 5/037/60/050/012/L01/011
Installation 3014 /BOYD

1 magnetic characteristics o f
after which micro¥ave ghud
flux smi=bed DY the plasha
experiments hithe igd out on walt fa' show that
and character of a discharge do natb corraspond to the
tions of a gelfcontracting quasisteady d1geharge . The sutnors formed
this opinion owing %0 the lack of a long plasma coluth, which tollows
from meagurements of the eiectric and zagnetic characterighlcs. from
microwave studies, from the exigrence of a lavgs ymuthal carrent,
from the asymmetry of discharge, from she occurrence of cacillations
therein, and from a considerable ipnomogenaity 0f pilasti Hegideas thare
distribution, whien

qetrun apalyses.
are digcusand. Tns
she produchion

gepzra. J0ntep:

The electric an
scribed in detall.
and studies of the atomic
r+vao carr

15 indicate

ig an inhomogeneous nydrogen-iocn by
large quantity of protons with energles exceeding 10 kev 4n explanablon
cpere ave B figurss and 22 ref

of these effects ig not possible 28 vet

erencas: 13 Soviet, 3 gwedigh, and 6 1S,
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AUTHORS: Anoghkin,; V. A"n?Pl““Ff Y,“X%;A Kongstanhinoy
poloskin, B. P. ,“’a'z\'d‘"sﬁ'che%b'fﬁt{‘xi, 0. H-
TITLE: Microwave gtudies of Plagma With vplifal Research
Installation

PERIODICAL: Zhurnal rekhnicheskoy fiziki, 1960, Yol. *0. No 12,
pp. 1447 - 1455

TExT: The authors gtudied plasma 17 the research inshailation “Al fa”
with 3-cm end 8-mD waves. Fig.l shows 2 block diagraml ~f the Mea9UTIRE
arrangement. The studies were carried out gt a voltage of 10 and 15 k7
a% the discharge capacitors (czpaclty 4600 mcrofarads) . field shtrengirs
of the longitudinal field of 180, 260, 940, and 720 ce, and prassuras

303

of the hydrogen atmosphere of 210" 1077 and ‘2'10“'L mam Hg. The TE~
gults concerning the reflection and the pagsage of radiowaved throug?
plasma were diagcussed in detail on the pagis of oseiilogramhs and dia
grams. From the results obtained by the experimen®s desoribed, the

Card 1/5
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yicrowave Studies of Plasma with "aili{a"” S/O:V/EO/OﬁC/ifi/UEE/J‘i

Regearch Installation BO!9 /3096

authors conclude that the collective motlon of plasmy has - sampley

character. The plasma effects irrsgular vibrationg st breguer

exceeding 107 cps. It first occurs near twhe chamber #iihoa
- 1 )
ol 10 cm , and Intor mere ta the tntertor. Viego r thie condute

vegtigated, no continuous produchion of plasma over thu or-ire
section was observed. 1t was further found what nea: nhe chambss
there exis%s & region, in which the =lectron COrCRRAIZTINN 8XCS

Lo . 2 - :
original concentration (4'10I cm })n At pregsuras of mere thar

3

1077 om Hg and at sartain values of the magnet . Coangatudingl fiel
the breakup of plasma kas an orderad ~haracter. M hrpakur hiw
tion of about 0.5 to 2 misrosesonds. Thers are T 1y s ard B
references.
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Microwave Studies of Plagma With "altran 3/057/60/030/012/008/01‘-
Hesearch Installation BO19/3056

ASSOCIATION: Fiziko~tekhnicheskiy institut AY 5339 (Iratitute of
Physics and Technology of the AS USSR). Mauchac-
issledovatel'skiy institut elektrofizicheskoy apparatury
(Scientific Research Institute of EZlectrophysical
Apparatus)

SUBMITTED; July 15, 19560
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I3 era e & P - .
mperature, but leads to a decrease of the longitudinal censtant fielq
o . & e bl - b [ -t
ard to an increase of the concentration cof char particles The author
cd to en ir 297 : : har particies. The authors
state that in first perturbation-theareticnl aprroximaticn, tre ve
- - . ISPy R S A sy Ta
changes proportional to the electron cencentration,
duced inte a wavaguide, k the phas
.“‘r Y- fal oo n + B .* o "M.‘d:»e
damping constunt Aa 2 rign-
determined in first perturd zl appraxi
I z1 2 TIXLT e~
v . £ 7 P A
0= AdafAa = AR /AG
3 * w .
wrnere ga and A" were determined at a given kigh-fresuency field
N B = J al
strengtn, and Aa and AR 2t an inf: raguency rield
strengtn. The experimental deturm1A4 HJ‘J - f ‘; )
: i . I b2 { =hice 01 the
hase consts iels d
P ~31 onstant upon fieln strength was carried out by roars of the
T 1ties 3 e Ticua . ) e pee o
B ib the previcus puaper (Ref. 1). The t
i 2tresented in Figs., 2-5, s mev bo sgeen iz
; & . ~S &&Y SR ogeen, E
exrerimental values for na.ium
-
for thess deviations
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force, inhomogenuitiag Y, inexaet

{ ftudina! components, ucsivitiea .
Finally, tie use of nonlincar effects for the zrion of ke
rower of super-hign fraquencies occurring irn a ¥aveguide filled with &
rlasma i3 discussed. PFig. 9 shows scneme of such & stabilizer, Tnt
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AOTHORS : Golant, V. Ye., and Zhilinskiy, A. P,
TITLE: Experimental study of the diffusion decompesition of a plasma

in & magnetic field., II

PERIODICAL: Zhurnel tekhnicheskoy fiziki, v. 32, rno. 1, *9€2, 127 - 129
TEXT: The authors measured the dependence of the diffusion rate in a
helium plasma on pressure (G.02 - 0.8 mm Hg) and or the longitudinal
magnetic field (up to 2400 ce). The measurements were made in rulsed
operation (20 cps, pulse duration 1-2 pusec); in the intervals between the
pulses the plasma electron concentration was measured by tie wavezude method.
The dzffusion coefficients measured are in good agreement with a formula
neleuleted in Ref.1 (V. Ye. Golent znd A. F, Zhilinskiy, Zh7F, 30, 749,
'960). It is found tnat the transverse escape rate of charged pariicles in,A/
the magnetic field is considerably higher than the diffusion razte calcul-
ated from collisions between electrons and atoms. The plasza dsconposition
constant was found to depend practically linenrly both on the magneiic
field and on pressure. The orbital velocity of charged purticles along the
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AUTIHOR Golant, V, Ye.

-

TIPLE: The diffusion of charged plasma particles in 1a arrong magnoetioe
field which influences the particle collinion

PLRIGDICAL:  Znurnal tednnicreskoy fiziki, v. 33, no. 1, 4¢3, = . g

S8T: The 4ifrfusion currents of charged plasma particles acrass s gtrong
mammetic field were investigated for different ratios between the Larmar
radii of the particles and the Debye radius. The. Coulomb field of the in-
teraction between the particles is cut off at the Debye radiuva. 7Tre defor..
mation of the screening region is neglected. For rd<f{2 “he diffusion

vector {lux is given by
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ACCE5SION NR: AT402529g 5/0000/63/000/000/0095/0103
AUTHORS: Anisimov, A, -; Vinogradov, N. I.; Golant, V. Ye.

TITLE: Investigation of spatial distribution of the partiéleg,in a
decaying plasma

SOURCE: Diagnostika plazmy* (Plasma diagnostics); sb. statey.
Moscow, Gosatomizdat, 1963, 95-103

TOPIC TAGS: plasma atom distribution, plasma density, plasma decay,
charged particle distribution, plasma instability

ABSTRACT: Curves showing the spatial distribution of charqged par=-
ticles in a decaying plasma in the concentration range 19l2--jpl3
cm ° are obtained from pPreviously reported experimental data (Zh.
tekhn. fiz. v. 32, 197, 1962). It is shown that the procedure for
the determination of the spatial distribution of the charged parti-
cles used in this research (2h. tekhn. fiz. v. 30, 1009, 1960) can
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e of a decaying plasma, because the
charge-particle distribution remaing practically the gsame at the
later stages of the plasma decay. a theoretical procedure for pro-
cessing the experimental data is derived on the basis of the geo~
metrical-optics approximation, and the resultant curves are
firmed by data on the spatial distribution of the

ing that the experimental results are in agreement with the theory

of plasma decay. Orig. art. has: 5 figures and 7 formulas.
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AUTHOR: " Golant, V. Ye.
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TITLE: Effect of collisibﬁa‘hetween equally chargad particles.

on plasma diffusion across a strong magnetic field

PERIODICAh: Zhurnal tekhnicheskoy fiziki,‘v. 33, no. 3, 1963, 257262

i
TEXT: Plasma diffusion across a magnetic field is inveitigated taking .
account of the higher derivatives of concentration and the mon-uniform :i |
electric field due to charge separation by the collisions. The magnetic!
field is assumed to bhe strong enough for 4 the Larmor frequencies to be .|
greater than vy the collision frequencies and ¢ the Larmer radii much

"smaller than 1 the characteristic lengths. Thef the ooneantration gradient
and the field are small and the diffusion current can be given as a f/l :
expansion. Only the first non-vanishing terms of thisg ¢xpansicen are i
considered. The electric field produced by the charge neparution has a ||
-strength of ~T/el, and ‘provides a bipolar diffusion meghanisn in a sy
totally ionized gas. If the ion Larmor radii are smallur thaa 1 the |

1 bipolar diffusion currents due to collisions of equal particies will be
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Determining the coefficients of volume removal of electrons
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AUTHOR: Ganichev,A,A,; Golant,V.Ye.; Zhilinskiy A, P, Khotimskiy,B.Z.; Shilin,V.H.

TITLE: Investigation of the diffusion of charged particles in a decaying plasma in
a magnetic field

SQURCE: Zhurnal tekhnicheskoy fiziki, v.34, no.l, 1964, 77-88

TUPIC TAGS: plasma, plasma decay, diffusion, charged particle diffusion, diffusion
in magnetic field, ambipolar diffusion, helium plasma, helium plasma decay, heliun
ion diffusion

ABSTRACT: Previous measurcments (V.Ye.Golant and A. P.Zhilinskiy,ZnTF,32,127,1962)
have shown an anomalously high rate of dccay of plasma in a longitedinal magnetic
field when the diameter of the discharge tube is small. In order to investigate this
phenomenon, the decay of spectroscopically pure helium plasmas was observed in glass
and quartz discharge tubes with diameters ranging froa 0.4 to 6.6 cm. Loagzitudinal
magnetic fields up to 6000 Oe were enployed with the skzaller discharge tubes, and
fields as high as 1300 Oe were employed with the largest tube. The plasaas were
formed by hot cathode pulse discharges in He at pressures from 0,05 to 1.5 mm Hg.
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The decay was followed by observing the shift of the resonant {requency of a micro-
wave rescnant cavity surrounding part of the discharge tube. In some casos the
change in the Q of the cavity was also Tollowed in order to obtain information alout
electron collision rates. Wavelengths in the neighborhoods of 3 and 30 cm were onm-
ployed. Transverse diffusion coeificients were calculated fron the Observed de-
cay curves with the aid of suitable assunmptions concerning the longitudinal diffus-
ion. The transverse diffusion cocfficients obtained for plasnas in discharge tubes
with diameters of 4 cm or greater agreed well with theoretical values. Those for
plasmas in smaller discharge tubes did not, the observed transverse diffusion cocf-
ficients being greater than the theoretical by a quantity that is roughly indepen-
dent of the magnetic field. The following possible causes for this znomalous be-
havior are briefly discussed and rejected: impurities in the gas; enhanced electron
temperatures; disturbance of the ambipolar diffusion mechanism by magnetic field in-
homozeneities. The authors comsider it most likely that an instability develoss
and gives rise to anomalous transverse diffusion. The excitation of oblique drift
waves or jonic-acoustic waves, and the deveolopaent of small scale flute instability
are mentioned as possibilities., During the oxporiments it was noted that even a vay
small misalignment of the discharge tube with respect to the magnetic ficld would
greatly increasa the plasma decay rate. The diffusiva docay of a plasma in a rec-
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tangular discharge tube in an oblique magnetic field is treated theoresically. It
is shown that when the angle between the discharge tube axis and the magoetic field
lies between certain limits, the ambipolar diffusion mechanism is disturbed and the
electrons diffuse primarily along tho magnctic field while the ions diifuse mainly
transversely to it. The relation between obliquity to the magnetic Iield and plasma
decay rate calculated for a rectangular discharge tube accounts reasonably well for
the effect observed with cylindrical tubes. "The authors express their deep grati-
tude to V.V.Bulanin, who participated in some of the experimental investigations.
The authors are deeply grateful to O.P.Bochkova, in whose laboratory the spectrum
analysis of the gas was conducted.” Orig.art.has: 28 formulas, 8 figures and 2 ta=
bles.

ASSCCIATION: Leninzradskiy politekhnicheskiy institut im.M.I,Zalinina {(Leningrad
Polytechnic Iastitute)
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TITLE: On the reasons for anomalously rapid decay of a plasma in a nagnetic field
SOURCE: Zhurnal teltinicheskoy fiziki, v.34, no.l, 13834, 89-n%

TOPIC TAGS: Plasma, plasma decay, plasma decay in magnetic fieid, anomalous plas

AQ57

decay, elec:iron temperature, recombination, oblique drift waves, fluze instabilizy

ABSTRACT: Several cxperinents [Srig.art.citcs [§) rcfcrence§7 have show: il.at a veak-
1y ionized plasma in a cylindrical container of small diameter in a loagitudinal
magnetic field decays moie rapidly than can be dccounted for by current diffusion
theory. In order to determine whethar this anomalous bchavior may be due to en-
hanced electren temperacure, the decay of heliuam plasmas in a 0.5 cil dianeter flass
discharge tube was observed at ambient temporatures of 300 and 5009¢. The gas pres-
sure was 0,1 mn Hg, and longitudinail magnetic fields up to 4800 Oe weare employed.
The plasma decay was followed by observing the Shift in the resonant frequency of a
cavity resonator enclosing a portion of the discharge tube. The intensity of the
light emitted by the decaying plasma was monitored with a. photonmultiplier in order

1/3
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to observe changes in the recombination rate. Raising the ambient temperature from
300 to S00°K produced a small increase in the plasma decay rate, The radiated lizht
intensity was proportional to the square of the electron density and was independent
of the magnetic field. The light intensity was grcater by a‘factor 3 or 4 at 3000
than at 500°, From these data and the roughly known temperature dependence of the
recombination rate, it is concluded that the electron temperature could not exceeod
the ambient temperature by more than a factor 2.5. It is accordingly concluded
that enhanced elcctron temperature cannot be responsible for the anomalous decay
rate. Thet the rapid decay might be due to rccombination is excluded by the fact
that the decay rate increased with increasing ambient temperature, whereas the ro-
combination rate decreased. It is inferred that tho anomalously rapid decay of a
plasma in a magnetic field is due to the developnent of instability. The excitation
of oblique drift waves, and the development of small-secale flute instability due to
rotation of the non-uniform plasma in the magnetic field are mentioned as possibiii-
ties. Orig.art.has: 1 formula and 3 figures.
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ITLE:; Investigation of a hot cathodo discharge in a magnetic fileld . ’
SOURCE: Zhurnal tokhnicheoskoy fiziki, v.34, no.6, 1964, 953-8G0

TOPIC TAGS: piasma, gas discharge, discharge plasma, impulss discharge, lon density,
argon plasma, plasma-magnetic {ield interaction

~ o
tigated at pressures from 0.001 to 1 mm i and currents up te 25 A in the presence
02 a longitudinal magnetic field of 2500 Oc or less. A brief theoretical discussion
is also givon, based on the work of I.Langmulr and L.Tonks (Pays.Rev.33,854,1929;
34,876,1925), which leads to expressions for the ion density in tha two limiting
cases that tho ion mean free path is long or shortd, respectivoiy, compared with the

ABSTACT: Thoe charged particle density in a hot cathode argon discharge was inves-

dimensions of theo apparatus. The dischargo took place in a 6 cn diameteor glass

tube botween 2 4 cm dismeter molybdenun nnodoe and a directly neated spiral tungsten
cathoda located 20 cm from it. The emitting surface of tha cathode was 0.5 cm?, A3
om long 0.3 mm diameter molybdenum probe was provided on tho axis of the tube to
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measurc the ion density. Tho charpged particle density was also dotormined from tho
attenuation of microwaves, focused with elliptical reflectors. The ratio of the
probe ion current to the ion density was dotermined from tho microwave measurcuents/
at donsities bolow tho critical value, This ratio was assumcd to remain constant at,
highor densities and was used to dotermine the ion donsity from the probe current.
Tho apparatus was operated under steady state conditlons at currents up to 2 A and.
was pulsed at higher currents. Preliminary cxperiments with He, A and Xe showed
that, in agreement with the theory, the ion density increased with lon mass under
otherwise similar conditions. The ion density was approximately proportional to the
- total current. For fixed current, tho ion density increascd with decreasing cathode
temperature; this is a consequence of the increasing fraction of tho cathode current
carried by ions. In the absonce of the magnetic field, the ion density for fixed
current increased monotonically with the pressure. With the nagnetic field present,
the ion density reached a maximum at a pressuro between 0.0l and 0.1 mm Hg and do-
creased at higher pressures. The pressure for maximum ion density increased with in-
creasing magnetic field, and the docrease in density at highor pressures 1s ascibed
“to loss of ions to tho walls by transverse diffusion., At 25 A and 2500 Oe the rising

portion of the experimental ion density versus pressure curve agreed with the theo-
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roticnl curve within about o factor of 2. This agrecment can be considered satinface
tory. For {ixed current the fen density rose rapldly with increasing  wmagnotic

ield. Ton densities of tho order of 1019 -3 were attained, which correspond to

"In eaiclusion, thue authors express =heir _

A degree of ionizatlon ol sovernl tentis,
deep gratitude to V,A.Yormakov, who participited in sone of Lhese investigations.'

Orig.art,has: 14 formulas and 7 figures.

ASSOCIATION: Leningradswrly politekhnicheskiy institut im. M, l.Xalinina (Leningrad
Polytechnic Institute)
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TITLE: Elec;wgnetic radig.j:}‘g_p from an electron beam traversing a plesmnn 4in a mag-|
netic field )

SOURCE: Zhurnel tekhnicheskoy fiziki, v. 35, no. 11, 1965, 2034-2041
| ToPIC TAGS:. helium};llasma, plasma bean interaction

» plasma, plasms oscilletion,
plasma wave, cyclotron resonance, electron beanm

ABSTRACT: The authors have investigated the microwave (3 cm wavelungth) fields in
"and radiation from plasmasproduced by 20 to 900 mA beams of 0.8 1o 2 keV electrons
traversing helium at pressures from 5 X 1073 to 1 x 10~1 mnm Hg in the presence of a
2kOe or weaker unifom longitudinal magnetic field. The plasmns wore produced in a
5 cm diameter 40 cm long glass tube containing at one end an eleotion gun producing a
0.5 cm diameter beam. The electron gun was operated with 2 usec pulses at 2 repeti-
tion rate of 50/sec. The radial distribution of the longitudinal microwavie electric
field was detemined with the aid of a uhf probe consisting of a guction of twinlead
with 4 mm spacing, and the radiated microwaves were received with mn open ended wave~
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n located close to the discharge tube. The ubf pignain were recorded o
ver with a 2 Mc passband and 8 gongitivity of 5 X 10712y, :

One conductor of the uhf probe was employed also B8S a Langnulr probe to detemine the S

plasma density. tube contained in the end opposite the electron gun an s

anode and 8 directly odo, with the aid of which a gas dischaxgo plasmd L

could be produced. d to calibrate the Lengmalr probe in the R
presence of the mag i

ther auxillary exporinents. ‘fhe plasme

produced by the electron tend far pbeyoml the limits of the besm.

The microwave field strength and radiation intensity were jpvestijated us functions

of the magnetic field strength, gas pressure, penm current, and electron energy. and
the results are presented graphicany and discussed. The intensity of the uhf radia-
tly with the conditions of operation, but such roifation was obhsexved
de lower than that corrasponding to g e

guide sectio
with 8 superheterodyne recel

heated cath
This plasma was employe
netic field and in scme O
peam was found to €x

tion varied grea

at magnetic field strengths an order of mognitu

the electron cyclotron resonance, and in some cages in the absenoe of & magnetic NI
the nature of the goupling between -

a which

Further work will be required to elucidate
[15]

ama oscillations and the transverse elect ramagnetic wave
orig. art. pbas: 9 figures.

field.
the longitudinnl ple

makes the radiation possible.
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TITLE: Use of open cylindrical resonators in plasma research

SOURCE: Zhurnal tekhnicheskoy fiziki, v. 35, no. 11, 1965, 2042-2051

TOPIC TAGS: plasma diagnostics, electron density, microwave, resonator, resonator Q
factor, resonance frequency, helium plasma, plisma aatacch . g
)
ABSTRACT: Advantages are pointced out of the use of open-ended circular cylindricel
resonators rather than closed resonators for measuring clcctron concentrations in
plasmas by the resonance frequency shifi method; formulas are presented {rmost of
these are taken dircctly from the literaturc) for calenlating resonance frequencices,
field distributions, and Q-factors of open resonators; and experiments are described
which prove the feasibility of using open resonators in plasma diagnostics. There
are two basic advantages of the open resonator; the open ends facilitate introduction |——
of thc plasma into the resonator, particularly if the plasma is confined in a
cylindrical tube; and thc resonant frequencies are widely separated, so that the
higher modes are relatively easily ldentified, Thesce features of the epen resonator
afford the following possibilities; the diameter of the resonator can be made only

htly larger than that of the tube containing the plasma, thun enabling the plasma
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.to fiil a large fraction of the resonator volume; a wide range of freguencies can be
employed (by using the higher resonant modes), so that a wide range ol electron con-
centrations can be mezsured; several different modes at widelr differiag frecucncies
can be similtareously extited mnd tEsir [recodner sRifdS marsorad: SO rMETLISD Come
cerning the radial distribution of electron concentration can be obtained by
measuring the frequency shifts of different modes having different radial distri-
butions of the longitudinal electric field component; and an open resonator can be
mounted within the plasma container itself, One can also excite the resonator at a
frequency above the cutoff frequaency at some point near the axis of the plasma column
and determine the cutoff ;radius with the aid of the theory of 2 coaxial resonator.

A 2.3 cm diameter 20 cm long open copper resonator excited in the 3 cm and 8 mm wave-
length regions was employed to measure electron concentrations betweszn 3 x 109 and
1031 ¢p~3 in helium plasmas excited in a 1.6 cm diameter 50 cm long quartz tube con-
taining helium at 0.2 mm Hg by 20 p sec discharges. Control neasurements were made
in the 10 cu wavelength region with a 9,1 cm diameter 3 cm long closed resonator
having 2.6 cm diameter openings in the end walls to admit the plasma tube. The effect
of the quartz tube on the Q-factor was found to be negligible, ond its offect on the
resonant frequency shift was determined experimentally, Measurements were made using
the EO{I' EOIS and E%?} modes of tha open resonator and the Egpg tede of the closed
resonator, and the d erent measurements were found to be in good agremment with
cach other. The logarithm of the electron concentration decrcased linenrly with time,
and the scatter of the 35 experimental points from theo stralght Line did not exceed
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10%. It 1s congluded than an open cylindrienal resonator con bhe employed Lo neasuro
eleelron concentralicns in plasmas, Orii. art, has: 16 fornuloes, 3 figures il
3 tables,
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GOLAXTSOV, B.N., podpolkovnik reditsinskcy sluzhby
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Conditiono of rotfon regimen for rationty
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“Developing the creative Initiative of the mamsns is tha basis for

a labor upsurge on the rallways of (zechoslovalia, Zhel. dor, transp,
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1, Zamestitel' ministra transporta Chekhcelovatusikoy Beupubliki,
(Czechoslovakia-~Railroads)
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G0LAS, F.Ya,; CHHCHIK, V.S.

Boiler roome with a single unit for heating and hot-water supply.
Vod, i san, tekh, no,5:6-8 My 's8, {MIRA 11:6)
(Boilers)
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AUTHOR : Goluashvili, T. V.

TITLE: The effect of a resonance ahsorber on the absorostien of
slowed-down neutron by & nucleus vith suoeothly varying
absorstion cross gsiction

PERIGDICAL:  Atomnaya energiya, v. 12, no. 2, 1ud2, 165-455
g &5

TEXT: An expression is derived for calculating cupture sross section
allowing for a resonance absorber, and another one is obtainad for the
51
. . 235 .
screening factor. This latter was calculated for U 2 in 2 natural
"l 238
ge35 _y23

sorption cross section of nucleus A is taken ag constant
integral for 4,

mixture and for 10,5 enrichment at 66 z 162C ev, The ab-
a
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The effect ¢f = resonance absorber, . B102,/B13d
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AUTHORS ; Golashvili, T. V., Kisil', 1. \.
- . . A~ 230 235
TITL=: screening effect of U resonances cn [ -resonance

absorption
PuiI0DICAL:  Atomnaya energiya, v. 13, no. 5, 1962, 435-439

TEXT: The preblem of the mutual influence of neutron resonanca

» aboorption
v258 1255 : - i 1 1 ) - 4+ 1
by U and by U ingide the fuel lump where resonance abporption can be
congidered as volume absorption, is treated both theoretically and
practically. This problem is important for elements operating with natural

. . 238 ) )
or enriched uranium because the U 3 regonance levels are near those of

U235 and the U238 absorption cross sections are larger than tnose of 0235.
For fuel with the enrichment x the effective resonance integral

L

nte) 0:1”! dF
ey SN T (5)
pE2 Tojr Y oo
Card 1/3 '




235 5/069/62/013/005/001/012
Screening effect of U resonances on .., B102/B104

can be represcnted by

514) 5
l;“‘,.)\ = (7.,()‘

using the Breit-Wigner formula ané ailowing for the neutrons absorbed by
U238. Summation is made over all 0258 levels influencing the Ud}p-neutron

absorption. g, = 0 #04+0, 18 the sua of resonance abporption, regonance

scattering, and fission croas gsections, 9, is the potential ccattering cross
T

section, the superscripts 5 and 8 refer to 0235 and Ue)ﬂh
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5/089/62/013/005/001/012

238 resonances on...BiOZ/B104

Screening effect of U

-6; ;3 dE/E and Izgﬁ)were calculated for the neutron enargy range
Tt

4 ev (E(60 ev for natural uranium and uranium enriched to 10/, The
8) . v (5(8) .5 16
=/ . * na.
c. 'i“Ieff i/%—leff y mas 0.7¢ for natural and
0.81 for enriched uranium. ‘he experiments were made with & quadratic

lattice of 0%°%. rods 35-mm thick and enriched in U230 tq 2% in a
uranium~graphite reactor. Direct measurements of the effective resonance
238 )

screening coefficient Kzg

integral of U gave 311:19.2+0.3, a value close to that of volume

resonance absorption (8.1b). Kgé?) was 0.88+0.03. The deviation from

the theoretical value may be due to the fact that the nautrons
contributing to this effect are not only of the energy range 4-60 av
but of all energies above 0.4 ev. There are 2 figures and 1 table.
SUBMITTED: January 11, 1962
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AUTHOR: Golashvili, T, V. o

1
TITLE: Multiplication factor in fast neutrons in a ring unit with an internal ’
acatterer -

SOURCE: Ref, zh. Fizika, Abs. 6V460

REY SOURCE: Byul. Inform. tsentra po yadern, dannym, vyp. 2, 1965, 283-290
TOPIC TAGS: fast neutrons, multiplication factor, internal scatterer
ABSTRACT: Formulas and numerical values are given for the probability of a
first collision in a ring unit between a fast neutron and an arbitrary scatterer

inside the unit for three values of the total cross-section of the mcaiterer. [Trans-
lation of abstract] ;
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GOLASKI, Janusz

Technijues of inventory and land par<ition in the 13th
cenbury as shown b, the city and land records of Puznan.
Przegl geod 36 no. 43:141-143 Ap 'é&4,
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KRZYSZKOWSKA, Anna; ZIOLECKA, Izabella; RZUCIDLO, Ludwik; GOLASZEWSKA,
Wiktoria; STUDNICKA, Krystyna; TISZKA, Krystyna; WERYS, Rydzdrd

Comparative tuberculin reactions to the A or A 4 B proteins
and to the PFD tuberculin prepared from the Morean strain
of tubercle bacilli in tubercumlous and BCG-vaccinited
children. Gruzlica 31 no,9:9,5-85; 1.1,

l. 2 Zakladu Epidemiologii Instytuty Gruzlicy w Warszawle
Kierownik: doc, dr O, Buraczewski Dyrektor: dr M, Juchniewicz
Z Wytworni Surowic i Szczepionek v Warszawie Dyrektor: dr
S. Brzezinski Z Dzieciecego Osrodka Sanatoryjno-Prewentoryinego
w Rabce Dyrektor: dr J. Rudnik Z Beskidzkiego Osrodka Sezna-
tory jno-Prewentoryjnego w Jaworzu Dyrektor: dr M, Nizegoredeey
Z Senatorium Przeciwgruzliczego dla Dzigscl v lagiewnikach
Dyrektor: prof. dr A. Margolisowa Z Wojewodzkie ] Frzychedni
Przeciwgruzliczej w Krakowie Dyrektor: dr K, Mulak.
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R Porizble Steel Casing { - Congreti
v oplaszce salowy dia belonowania {ila
No B 1971 pp 244.-247, 10 fiee

rowe n O

Conzepiicn of a pirtable steel casang c¢onsistng of a numbtr of
4+ mm gauge seel sheets, piffened by 50 x L0 x 5 mm=m oangle porles
ahich ac the ¢ me time serve by means of Bolt. o intercunnent the
individual casine elemenis  The casing |s tnuended {or coneretlng
p.er walls in layers. Description of a number of work phases car.
rird oul with the casing The casing 13 removed when the freing
part of the wull begins 10 rise .bove waler level Drawing. tlustza
sne the device  Annual savings escimate One unul cai on *he Hasis
of an estunated e of five years, be used for carrying ous 30 bridee
plers, ahich v tantamount w a saving of timber cl approx:mately
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