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"AUTHORS:  Zolototrubov I. M., Ryzhov N. M., Skoblik I. P., Tolok, V. T.
TITLE: Investigation of the properties of a plasma in a magnetic field

SOURCE:: Fizika plazmy i problemy upravlyayemogo termoyadernogo sintezas
doklady I konferentsii po fizike plazmy i probleme upravlyayemykh
termoyadernykh reaktsiy. Fiz.-tech. inst. AN Ukr. SSR. Kiev, Izd-vo
AN Uky. SSR, 1962, 123-127

:

EXT: A highly-ionized plasma was investigated, produced by an electrodelesss
discharge in a mclybdenun glass tube (100 mm dia and 1 m long) in a vacuum of 10°
mm g by an alternating magnetic field resulting from the discharge of a capacitor
and producing plasma confinement through trap geometry, The apparatus and the
measuring equipment {magnetic probe) are described. The behavior of the magnetic
field inside and outside the tube was monitored, along with recording the crange
ir plasma lumirosity by means of a photomultiplier. The tests show that notice-
able ionization does rot set in until the fourth quarter of the oscillation cycle,
when a magnetic pressure is produced to detach the plasma from the walls and con-
strict it toward the center in a radial direction. The plasma density was es-

d 1/2

ﬁ Z : 5 Igi’ R
82 E st ﬁig.&f:’?a:“f‘

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756110018-1"



CIA-RDP86-00513

R R R
SRR o R

"APPROVED FOR RELEASE: 07/16/200]i

e T A NS e S S e

‘Investigation of the properties of a plagms, . S/781/62/000/000/025 /034

timated by brobing it with a signal of g mm wavelength, It hag been found that
a8 plasma of density not less than 1013 Per cc is confined in the discharge tube
for a time corresponding to 19 periods of oscillation of the magnetic field, dur-
ing which the amplitude of the Tagnetic field drops to 1/40 of its initial value,
Doubling the magnetic field intensity gave rise to radial os i i
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[TLE: © Microwave plasma diagnostics -

~ SOURCE: " Tizika plazmy 1 problemy upraviyayemogo termoyadernogo sinteza;
deklady I konferentsii po fizike plazmy i probleme upravlyayemykh
termovadernykh reaktsiy. Fiz.-tekh. inst. AN Ukp, SSR. Kiev, Izd-vo
AN Ukr. SSR, 1962, 156-18%

CTEXT: Several methods of plasma diagnostics are described, based on the in-
teraction betwsen the electromagnetic field and the plasma, with the electric
field of the wave parallel to the external magnetic field, so that the external
magretic Field does not influence the character of propagation of the microwaves
uzed fFor the mmasuremants.  The real and imagiracy parts of the coafficlant of
oroparation of & microwave signal thorugh a plasha determine the attenuation and
<re phase constant of the wave. The plasma density is determired by the frecuen-

cy at which the nicrowave signal ceases to Dass through the plasma. The charac-
ter of variation ofthe microwave signal as a function of the pressure was also
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AID Nr. 981-5 "3 June

i COHERENT EM RADIATION FROM A HIGH CURRENT DENSITY PLASMA
- (USSR) R

Suprunenko, V. A., Ya. B. Faynberg, V. T. Tolok, Ye. A. Sukhomlin,
N. I. Reva, P. Ya. Burchenko, N. I. Rudnev, and Ye. D. Volkov. Atomnaya
energiya, Ywld.. no. 4, Apr 1963, 349-352. S/089/63/014/004/001/019

Results are given of experiments with plasma discharges at high current den-
‘sities. Intense radial EM radiation was detected which was coherent and

clase to Langmuir frequency, Test apparatus included an alundum discharge

tube, 10 cm in diameter and 25 cm in length, charged with H,; aluminum elec-

trodes, connected by a 15-uf capacitor bank charged to 30-40 kv and yielding

a discharge current of abaut 100 kamp; an axial magnetic field variable from

0 to 10 kgs. Efforts to insure repeatability included the use of metal vacuum

seals and a titanium pump, the baking of the apparatus at 300°C, and pre-

ionization of the gas mixtune prior to discharging. Electric field gradients of

300-500 v/cm gave a high "runaway'' electron condition in the discharge beam.
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COHERENT EM RADIATION [Cont'd] 8/089/63/014 /004 /001/019

This current was measured by means of a Faraday cell and a Rogovsky belt,
both located at one electrqode. A typical test result at a 6-kgs field strength
and a 3-4- pusec plasma life showed that coherent EM radiation received by a
horn antenna through the tube wall and detected over the 8-14. 4-mm wavelength
regionwas as-much as 107 times more intense than thermal radiation from a
plasma of 10-ev electron temperature, and was constant along the column.
Coherence was detected by two probe antennas placed 11 mm apart in the column
and connected to an 8-mm interferometer. Variation of the magnetic field
from O to 8 kgs had no effect on observed radiation. Variation of other param-
eters revealed a sharply critical value of runaway electron current, below
which radiation is absent and above which it rises rapidly in intensity accom-
panied by a dip in runaway current. Thig verified a casual relationship be-
tween the two. The relation of radiation intensity to initial gas pressures and
to radial distance from the plasma column are also discussed. (SH]
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TITLEs Jon cyclotron resorance in a moving plaama 7\ Xéé

ion cyclotron resonance, moving plasma, pinsh, plasma density,

éSUURGI-;:‘ ztom;:a,ya“ energiys, Ve 15, no. 1, 1963, 3«6 -

Dt
 TOPIC TAGSs

Dopp~
iler effect

pary plasma by means of an ion cyolotron

ABSTRACTs In the hesting of & statio

- iresonence, the time required for a considerable acceleration of plasma ions_is not

.- :more than 107 sec. Therefore for the pinches moving with a velocity of 107
‘the length of the heating section {s nat unremsonable (about 1m.).
‘'work, the generstion and absorption of 1
hag been chgerved. The absorption of kigh frequency energy cccured at two fre-
quencies shifted to both sides frem a ecertain average frequency, because of Dappler
effect. "Magnetic shores™ are important for the damping of ien cyclotron waves.
By measuring the Dappler effect and the regonance frequancies, the avemggzvelgcity
of the pinch vas found (6.7 X 10° cn/sec), and the plasme density (7 X 10°€ en?),

I
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sec,!
In the presgent
on cyclotron vaves in a zoving plasua pinch
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®The authors express their dcep gratitude to K. D, Hinel'mikov for discussion of
the resulta®, Orig. art. hast 5 figures and 3 equatioms.
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Tolok, V. T, .~

| ORG:. Physicotechnical Institute, Academy of Sciences UkrSSR (Fiziko-_,
1 tekhnicheskiy institut Akademiya nauk UkrSSR) - : : f5’7

TITLE: Investigation of a plasmoid moving in a toroidal magnetic :S<é)

field 7 , , 13,,
SOURCE: AN UkrSSR. Fiziko-tekhnicheékiy‘instltut.'Doklady, no., 048/P~

: ~007, 1964, Issledovaniye plazmennogo sgustka, dvizhushchegosya v
“{ toroidal 'nom magnitom pole, 1-15% '

AUTHOR: TIl'yenko, B. P.; Lats'ko, Ye. H.; Zalkind, V. H.; Zykov, V. G.;

"TOPIC TAGS: plasmoid, plasma magnetic field, plasma density, plasma
- {.injection : v

=1 ABSTRACT: The present papern iq.a;nontinuation of an_investigation of
electrical fields in pladmdfdk‘”ﬁi’ving in curved”xﬁéhg@ic fields. Fig. X .
shows the general vidw of the experimental apparatus used in the inves- ! _H
tigation., The maximum magnetic field was 200 ka/m, length of vacuum i
tube was 252 cm, effective radius of ‘spiral windings was 5.4 cm. The
plasma was injected from conical plasma sources. Battery capacity was

o licard 172
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3 uf and discharge time 6.5 usec.
‘Plasma density injected by the
source was not less than 1013 cpn™3,
_To _measure the difference of poten-
tials between two points in the
plasma, two electrostatic probes
were used: one grounded and locat-
ed close to the wall of the chamber
and the second moving along the
cross section of the vacuum chamber
Measurements of the V_ component
- . of the field was takeX in the mid-
Fige 1. dle . of torcidal portion. The 2-
A R - ~©  direction is parallel to the axis
through the origin of the large radius of curvature. It is confirmed
that component Vz is formed due to the separation of charges resulting
from the drift forces. It was noticed that in the curved section, the
-components of the plasmoid's radial polarization were equal to the V
component. ‘Later, the Vz'CQmponent dominated the other two componen%s.
Heasurements confirm the fact that the magnetic field of spiral type
improves the passing of plasmoids by about one order of magnitude. Orig.
‘| art. has: 13 figures. = S o 7
'| SUB CODE: 20/  SUBM DATE: 00/ ORIG REF: 005/ OTH REF: 001
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i :Egz%giquproductioh of a dense plasma in a metallic chamber by a high frequency
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'SOURCE: Zhurnal tekhnicheskoy £1z1k1, v, 35, no. 12, 1965, 2185-2188

| ToPIC TAGS: - plasma generator, pixems clectron ‘temporature, plasma donsity, plasma
| heating, high frequency discharge, '2-»=»=-qm./rk {&&l : .
‘ C

. e . -
"ABSTRACT: Donse (up to 2 x 1014 cm—a) plasmas were produced in a 12.5 cm diameter,
2 m long cylindricel coggetfﬂhamber of 2.5 mm wall thickness with glass ends by ex-
citing two 5 cm diameter, 7 cm long aluminum electrodes located 1 m apart on the axis
of the chamber at 1.82 Miz with a 100k oscillator., A longitudinal magnetic field
up to 2.5 kOe was provicded by a suitable winding. "The experiments are prelinminary
to a projected investigation of plasma heating by ion cyclotron waves, The plasma
densities were determined from the Stark broadening of H p, observed with a 1.3 m
focal length spectrometer, and from reflection of 3 cm and 0.8 cm wavelength micro-
waves., Electron temperatures were determined from the intensity ratio of tripiet to
-singiet helium lipes. Plasma densitics were also determined from the intensity of
H p on the assumption that excitation is entirely by electron impact; the densities

l'~'
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so determined were in agreement with the values obtained from microwave reflection.
Owing to the rectifying action of the plasma, the electrodés:became negatively charged|
to a potential of several kilovolts; this gave rige to an oscillatory motion of the K
electrons near the axis of the chambor between the electrodes,as a result of which
the dense plasmas were produced. -The iense plasma wag confined to a 2 cm diameter
“region about the axis; at 3 cm from the axis the plasma density was less by an order
of nagnitude, The plasma dengity did net depend stronglty on thg magnetic field
strength, The maximum ohserved plasma density was 2 x 1014 cn™d at a gas pressure of
3'i'1053'mh'ﬂg.~-The plasma density remained above 1013 cn™3 gor 3.6 millisec, and
-above 10;2 em™3 for 17 millisec. Electron temperatures of 40 to 50 eV were observed,
Advantages of the described technique are the low input impedance, which eliminated
difficulties associated with high voltuge rf systems, and ths good coupling between
the elsctrodes and the plasma. Orig. art, has: 2 formulas and 5 figures, ' =
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- AUTHORS: - Zolototrubov, I. M.} Kiselev, V..A.; Novikov, Yu. M, : £7 L
L Tolok, V. 7T — gt}

- -ORG: nend - ;

.- TITLE: = Operation of a coaxlial plasma source in a longltudinal 1.
. magnetic fleld e . _ . R
" SOURCE: AN UkpSSR. Flziko-tekhnicheskly institut. Doklady, mo. ~ [  I§S

. 080/P-032, 196L4. Rabota koakslal'nogo plasmennogo istochnika v
| prodol! nom magnitnom pole, 1-8

' . ‘ v )
| TOPIC TAGS: plasma gun, pIasma'1njection,'p1asmoid,_hKQrogen et |
i plasma, plasma structure, plasmold acceleration, ﬂon«x w«r‘*“ F“"“‘O i

I'ABSTRACT: To produce a plasmoid with a relatively small number of
7 impurities and neutral particles, the authors developed a2 new con-

AP
H

1 struction, in which the coaxial plasma gun 1s placed in a longihﬂinalg"“; B

I'magnetic field, with.an. aim of having the rotatlon of the plasma in P o
‘| the crossed electric and magnetic fields symmetrize the discharge in : =
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. i2 -~ vacuum valve,
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i} ~- polenoid, 5 -~
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; | system, 7, 8 -- mag-
- | netlc probes, 9 -- oo
<. gas-inlet openings.- SRR

Jph and increase% he "dég (
‘iithe  transverse’ component+of:the p

'\ip to 8000 G was produced b
: working gas wasp hydrogen, The gun current oacillogram shows the
: typlcal plateau characterizing rotation of the plasma in the crossed - _

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756110018-1"



"APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756110018-1

SRS RS IR TR "'i‘ RN B t%éfﬂm%ﬁws%#ammw AL O AT G e Y d =
R O T i EAEEEEN P - T W . —

Sotps i bt e

R
el

L 24318466 R
. ACC 'NR: AT6006750 o
i fields. The rotation of the plasma. was measured with external probes, . A
1 and the propagation of the plasma in the azimuthal direction was in- . BN
vestigated by high-speed photography. The experiment has shown that " -
when the coaxial source 1s placed in a longitudinal magnetlc field i
the plasma rotates in azimuthal direction, the discharge occurs over ;
the entire length of the gun and is symmetrical with respect to the
periphery of the electrodes. Thig contributes to a cleaner plasma.
Spectrograms of the discharge have shown that the magnetic fleld does:
‘decrease the intenslty of the iron and chromium lines in the plasma
spectrum.. A shortcomlng of the source i8 the small longitudinal

| plasmoild velocity (107 'cm/éec) ‘and insufficient ilonization. These

‘shortcomings are expected to be eliminated in the future. Orig. ’
art. has: 6 figures. = o T o
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JRCC NR: AT6020562 (ND SOURCE CODE: UR/0000/65/000/000/0010/0014

AUTHOR: Nazarov, N. I.; Yermakov, A. %.; Tolok, V. T. N9
ORG: none

TITLE: -Measwrement of the perpendicular component of energy and the time of plasma
" breakpp in high frequency heating
N TR PG -',“r_.‘l,.'_r' »r}rf:.:; _ T e Sl el e I s .
SOURCE: AN URrSSR. Vysckochastotnyye svoystva plazmy (High frequency properties of
‘plasma). Kiev, Naukovo dumka, 1965, 10-14 ‘

i;TO?ib“fhb53§?b1és§§[détay, plasma heating, diamagnetism, plasma magnetic field, externs
'l al magnetic f£ield, electron density, plasma charged particle, pulsed magnetic field

'?/ v
ABSTRACT: The heating by high frequency generators and the breakup of pYasma is stud-
ied by making use of the dependence of the plasma diamagnetism on the perpendicular
component of particle energy. The method of measuring the diamagnetism consists of des
termining the magnetic field in the plasma and comparing it with the external field.
The measurements were made on an experimental apparatus which used either a strong ion
cyclotron wave or fast magnetosonic wave for plasma heating. The results showing the '-—
ion temperature as a function of a ratio of the external magnetic field to the plasma .
field (at which the gyrofrequency is 10 MHz) indicate the maximum temperature of 10
! xev during the resonant excitation of the ion cyclotron wave. The density was 10 3 R
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! electrons/cm3, The expected cooling time of the ions was observed to be reduced by a
factor of ten down to 10 usec owing to energy transfer to colder electrons and to

charge~transfer collisions in the region of the cold plasma boundary found near the :
plasma vessel walls, It is suggested that removal of the walls would permit consider-f

ably higher heating of the Plasma. Orig, apt. has: 5 figures, !
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. AUTHOR: Il'yenko, B. P.; Lats'ko, Ye. H.5 Zalkind, V. H.3 Zykov, V. 6.3 Tolok, ¥. T. L.
{ L 22207~

ORG: non <
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TITLE: Investigation of‘plasmoids moving in a toroidal magnetic field

SOURCE: AN UkrSSR. Issledovaniye plazmennykh sgustkov (Study of plasma clusters).
Kiev, Naukovo dumka, 1965, 129-136

TOPIC TAGS: plasmoid, plasma magnetic field, plasma injection, plasma gun, plasma
pinch, helical magnetic field

ABSTRACT: This work reports on three experimental studies of electric fields in plas-
ma. Electric fields arising due to polarization in plasma in 1) curved magnetic fields
with varying radii of curvature, 2) in a torcidal field where two plasmoids collide
and 3) in a case where a plasmoid moves along the toroidal field, are studied. The
measurements were performed with two probes, one near the vessel wall and the other
located at a given point in the plasma. The plasma was generated in a conical pinch
gun and injected into the working region. The experiments shoW that polarization
Fields consist of the components along the toroid's major and minor radii and along
the toroidal axis. Initially, the latter two components dominate in the main part of
the plasmoid; subsequently, only the axial component is dominant. Plasma density was
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i also found to increase by an order of magnitude at the exit from the helical magnetiq !

field of a curved toroidal section. Data for the various cases showirg both space :
and time dependence of the various quantities measured are graphed. Orig. art, has:
9 figures,
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TITLE: Operation of the coaxial plasma Source in a longitudinal magnetic field
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| ABSTRACT: An attempt to develop a plasma source free of impurities by the use of a
coaxial gun in a longitudinal magnetic field is discussed. The plasma gun and its
operation is described, its energy source is a battery of condensers (1000 uf) working
at 5 kv, the working gas is hydrogen injected by a fast-acting valve. When the gun

is operated in the magnetic field, the discharge current plate appears. This, togeth-
er with the observation of the plasma ejection velocity, indicates plasma drift typic-
al of crossed electric and magnetic fields. High speed photography reveals that the
plasma generated when the magnetic field is applied is much more uniform than in the
absence of the field. Spectruscopic énalysis shows that the magnetlc field inhibits
very strongly the appearance of electrode material impurities found in discharges
without the extermal field. It is planned to overcome the insufficient ionization and
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low plasma velocity by increasing the electric power input and the modified magnetic
field., Orig. art. has: 6 figures, 1 formula.
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TITLE: Investigation of high frequency heating of a dense plasma in a metallic
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W IMACT:  This paper appears to be g Bequel to an earlier rapur by fiva 41 1s

S esent guthere (2hTF, 35, 1285, 1965), Hy_dr‘og_ggz-_h__e']:g@'jam' hrdror oo grpon
fitopressures In the (1-3) x 103 mm Hg range with charged - -+ .¢c'n 1 y. g,

e of 1019 op-3 vere produced in the "Vikhr'" magnetic WL arr oy o
. ited by ton cyclotron wvaves which were BFEduced {E-ZE;TQ. B T IOT I
;m‘rrnr and propagated_to the center of the dischaxge chambc: L ore o aagnetso - -
jwar weaker and corresponded to the proton cyclotron resonancc, Tae 156 kW vsci Lo

operated at a frequency of 1.83 iz, ‘The following adventages are :laimed oy ~n«
jemployed technique (which i8s not described in any detail in the present papur): tho
momentum initially: imparted to ths ion is perperdicular to the external magnetic field |-
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and thus does not tend to drive the ion away from the region of the magnetic mirror;
the conditions for producing the waves do not deteriorate with incroasing plasmn size
or density; the input impedance is low; and energy can be introduced at two different
frequencies if it is desired to heat both the ion and the electron components of the
plasma. Regular oscillations at frequencies of the order of 20 kHz of the intonsities
of spectrum lines wore observed at magnetic field strengths close to tho proton cyclo-
tron resonance. These oscillations appeared when waves were being excited in the
plasma and were due to eccentric rotation of the plasma filament as a whole with
respect to the axis of the chamber, as wns confirmed by longitudinal observation with
two photomultipliers mounted 3 ¢m from the axis., The ion temperatures were determined
from the Doppler broadening of spectrum lines., The tomperature of the additional gas
(helium or argon) increased sharply as the Btrength of the magnetic field approeched
the proton cyclotron resonance value, Argon temperatures as high as 250 eV were ob-
served, Temperatures of various impurity ions were elso measured; these temperatures
were independent of the mass of the impurity ion, The width of H }nterpreﬁbd as
Doppler broadening, indicated a much lower temperature for hydrogenjatoms than for the
various ions, This is ascribed to the short life of a hydrogen atom in the plasma,The
temperature of tke plasma decreased rapidly with incroasing distance from the axis, .
being down by a factor of 5 at 4 cm from the axis, The ion temperature increased -
rapidly with increasing high-frequency pcwer, and much higher tenp?ratures could appar-
ntly be achieved by increasing the high-frequency power and the magnetic field
trength. It is concluded that a dense plasma containing two kinds of ions can be
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TITLE: Excitation and thermalization of plasma oscillations in g stellarator

SOURCE: Zhurnal eksperimental'noy 1 teoreticheskoy fiziki, Pis'ma v redaktsiyu,
Prilozheniye, v. 3, no. 6, 1966, 2h3.2uT
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ABSTRAC’;; sJhe authors studied the influe_nce,hqf callective processes on the behavior

dof a plasmd™In a closeq stellarator-type 4 etie’ trap (Sirius) » comprising & race-
track with two trifilar helical windings placed on e toroidal sections. The stel-

larator had a vacuum chamber with axial length 600 em and minor diameter 10 cm, a
maximum retaining field H, = 2 x 10+ 0%y and B, = 8rnkT/H2 w 7,5 x 107%, To exeite
intense collective oscillations, a longitu'dinaf electric gield of large amplitude
E>Ex= 1.58 x 10-© n/Te), was applied to a plasma produced in the stellarator cham-|
ber by a Pre~-ionization generator. All. the experiments vere made at initial ncutra]-
helium pressures 5 x10°° o 8 x 10°* mm Hg. The experiments consigted of meaguring

the plasma current and the 1 voltage in the chamber, the plagna denaity, the x- '
radiation from the diaphragnogmiting the plasma pinch and from the chamber walls, the—
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nt signal became distorted, and after build-up
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microwave yadiation from the plasma,

in field, the initially sinusoidal cuxrre
of the oscillations, the current decreased to & v&
it remained for 10--20 psecy’ although a rather large electric field was applied to the

plasma. In a1l the intervals of the investigated peutml gas pressure and electric
ccompanied by microwave emission

and mognetic field intensities the discharge was &

from the plasma at wavelengths N\ = 2.-4 em. In stronger electric fields & broad spec-
trum of oscillations was excited in the plaesma at wavelengths I ,6--200 cm, with the
maximum radiated power in the 12--15 cm interval, In electric fields stronger than
eritical, the plasmd emits also intense x-rays, from which it is deduced that the plas-
ma contains a group of electrons with almost-Maxwellian velocity disiribution and with

a temperature that ranges from 4 to 9 kev. Measurements of the integral amount of

1light have shown that at the instant of excitation of the collective processes and
appearance of x-radiation from the chamber walls the intensity of plasma glov de-
the fact that the electrons become heated

creases abruptly, thus confirming indirectly
Authors thank K. D. Sinel'nikov for interest in the work and valuable discussions.
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ABSTRACT: This work describes the results of measurements of the energy jons_and
-electrons which are moving along the magnetic field. The heating mechanisms used in &
the experiments were collective excitations by jon cyclotron and fast magnetosonic o
waves. The characteristic waves in the plasma the spatially periodié.§
| electromagnetic fields with 10 HHz frequency. sed was at the B
300 kw level. The particle energy and composition he electrostatic ¥_“
analyzer and multigrid probes. The plasma temperature spectroscopic?
interferometer. It was found ;

methods., FPlasma density was determined by a microwave
4 out, namely, HT, H;, ﬁg, all of which had the same

%
|
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\
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quency properties of

i plasma
c field'-', plasma tempera-

The generator power U
was measured by t
was determined by

three types of jons flowe
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energy even though the resonant acceleration.condition is satisfied for HY only. The
ion temperature of 2 kev was reached, while the electron energy was only 30 ev. This |
also indicates the presence of three types of ions. In magnetosonic wave heating,
both ions and electrons were found to reach a temperature of 150 ev. The various mea-
suring methods gave consistent results. Orig. art. has: 5 figures.
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TITLE: A coaxial plasma gun in a longitudinal magnetic field
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ABSTRACT: In an effort to improve the purity and the uniformity with regard to
velocity, density, and total number of particles of the plasma bursts from a coaxial
_lplasma gun§>the.authors investigated the influence of a longitudinal magnetic field “~ .
on the performance of the gun, It was anticipated that the rotation of the plasma
within the gun, due to the Lorentz force on the radial current in the longitudinal :
magnetic field, would improve the azimuthal uniformity oj the current sheet, The dia-

meters of the inmer and outer stainless steel electrodes|of the 70 cm long coaxial
gun were 3 and 7 cm, respectively., The gas (0,1 cm® of ydrogen) was admitted through
six openings in the inner electrode near its center, and the gun was fired by the 20
kV discharge of a 12 microfarad capacitor., The plasma gun was located in the uniform
portion of the field of a 1.4 m long solenoid, The magnetic field rose to its
maximum strength of up to 8 kOe in 28 millisec and subsequently decayed exponentially
with a time constant of 72 millisec. The processes taking place within the plasma gun

| Cord 1/2 UDC: 53?19_
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were investigated with the aid of a magnetic probe and by recording the discharge
current, and the plasmas ejected from the gun were investigated with an externmal
magnetic probe, a spectrograph, a photomultiplier, a monochrometer with the aid of
which the intensities of different spectrum lines were displayed on an oscillograph,
and a thermal probe, The rather involved processes that took place within the gun are
discussed at some length., The rotation of the plasma gave rise to a magnetic trap
within which a considerable portion of the gas was confined, Two plasma bursts were
usually produced, but gnder some conditions it was possible_ to obtain only one burst
..jcontaining some 2 x 10™" particles at a density of 2,4 x 1013 cn™3 and moving with a
velocity of 3 x 107 cm/sec. The purity ot the plasma bursts increased with increasing
longitudinal magnetic field stxength; at a magnetic field strength of 6.4 kOe there
were no lines due to electrode materials in the spectrum, and the lines due to carbon,

oxygen, and nitrogen were considerably weaker than in the spectra of plasmas produced
without the magnetic field. It is concluded that with the aid of a longitudinal
magnetic field one can obtain from a coaxial plasma gun pure high energy plasmas free
"lof slow and contaminated tails, but at the cost of inefficient use of the energy stored
in the capacitor bank. The authors thank O,M.Shvets, and Ya.!.Volkov for diacussiona

e el

and criticism, Orig. art, has: 3 formulas ahd 7 figures,
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=y
ABSTRACT: The generation of glt_é_{s_rggmin a metal container and
Plasma were investigated, A diagram of the experimental apparatus‘is shown. Up to

frequencies of 1.82+106 Hg. The magnetic field which can
igurations, has a maximum value of 2.105 A/m.  The plasma
} diagnostics consist of: itoring across the plasma column, which detep-
mines the coupling between the generator and the Plasma load; 2) spectral
ments of plasma iong and impurity lines, giving the density and temperature of the :
ions; and 3) Magnetic probe to determine the field distributions. 4 Plasma density of '
2-10% cp=3 and a- temperature of 4010%50K yore attained. Another setr of experiments

plasma generator, ai'gon)plasma

the properties of such a l'
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was performed to observe the jaunching of high frequency waves irnto the plasma to pro-:
duce igg_ggggigg;ijhe results of these experiments shovw that when argen plasma was ;
used, an ion temperature of 2°10%9K was reached., Since the ion temperature depends
strongly on the applied voltage, it is concluded that higher voltage would result in
hotter plasma. It was also shown that a mixture of two different ionic species can
pe effectively heated; the energy transfer mechanism, however, must be further inves-
tigated. Orig. art. has: 5 figures.
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ment
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ABSTRACT: The he in a strong magnetic field in the i
presence of i{nstabilities cause Tan-away' electroms is investigated. The experi-|
ment consists of 2 100 ka linear discharge in hydrogen, characterized by the absence |
of gross hydrodynamic jnstabilities. The "run-away" current Was monitored to study
instability and the resultant thermalization of the plasma.
i bserved is attributed to an in-
This ef~ |—

the onset of
nce of collisions the anomalou

In the abse

crease in the kinetic pre
fect was used to estimate the electron temper
panding plasma at the tube wall. The heating times
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ture of the electrons
d collisional heating. The very high final tempera ‘
1(); ;g%ai:g a:Zrt heating time correspond to the postulated collective proceas of
heating by a two-stream instability. Orig. art. has: 4 figures.
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TITLE: Velume polarization interaction of
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SOURCE:
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f£ield, combined

TOPIC TAGS:
homogeneous magnetic magno
ABSTRACT: The authors have {nvestigatad t
cities of 2 X 10% cm s2c and densities of
into the magnetic field produced by the
miliifarad capacitor bank through
. which formed the edges of a rectangular pa
of 10.5 cm.

rods, all four of whichl were in the same
were photographed and their behavior was i
probes. It was found that a plasma burst
both wmagnetic barriers. Prom this it 18 ¢

" BOURCE CODE:

dense plasms, plasma gun, plasma interaction, non=

blasmn guns and transversgely injected singly or gimultaneously in opposite directions
inductively loaded 3
four parallel 1 cm diameter 150 cm long brass rods..

The period of the loaded discharge
strength of the magnetic field produced on the

ua/oos7/ee/oae/ox1/1971/1975 ,

" AUTHOR: Zykov,V.G. } stepanenko,l.A.; Tp;ok,v.r.

plasmas in & multipole magnetic field
36, no. 11, 1966, 1971~-1975

-

tic field, magnetic trap
he behavioisof p%asma bursts with velo?

1022 to 10> em ° produced by conical

kV discharge of 8 2.7

rallelepipedon with a cross3 section diagonal
was 4 millisec and the maxinum : )
injection axis by the currents in the

direction, was 1.2 kO0e, The injected plasmal
nvestigated with electric and magnetic
of considerable density would pass through |
oncluded that simultaneous injection from
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oppésite directions 18 necessary for efficient entrapment of plasma. The magnetic .
‘field configuration recorded with simultaneous injection of plasmas from opposite
directions differed considerably from the algebraic sum of the fields recorded with
-l single injection of plasmas from the two directions; this shows that the colliding
‘plasmas interacted with each other. The moving plasmas were electrically polarized.
: “The polarization of a singly injected plasma changed sign, but the polarization passed
-.. | through zero not on the axis of the system, but some 0.5 cm beyond .the axis in the
direction of motion of the plasma. - When two plasmae were simultaneously injected inm:
.| opposite directions their pqlarizations decreased smoothly and vanished on the axis
of the system, Plasma was entrapped in the field when; two plasmas were simultaneously
injected; the entrapped plasma moved both along the magnetic lines of force and
parallel to the axis of the system. It is planned to investigate injection of plasmas
parallel to the axis of the system and entrapment of interacting plasmas in magnetic
traps. The authors thank graduate_studunt A.V.Pashchenko of the MIFI for partici-
pating in the measurements. Oorig. art. hasg 7 figurea.
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of conditions for the production of a dense plasma in a metal

f heating

TITLE: Investigation
chamber and for its h-
Ref. zh. Elektronika i yeye primeneniye,
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SOURCE:
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‘ resu t increase in the ion
' ion waves on the plasma resulted in an insignifican
g;?::z?u;?of the tasic gas (Hg) and a noticeable heatin)g up of the ions of other
' i the system (up to ~v 200 ev), .
‘| gases which were present in b aniamn Ot t1es.
energy transmission by protons to othex io!na is not cl'ear.‘. B.ibllograp y ‘
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ABSTRACT: The modern, controlled thermonuclear reaction research
‘works basically in the directlon of 1) studies of the turbulent
heating of plasma (Academloclan Ye. K. ZAVOYSKIY and his group) and
 2) fundamental investigation concerning hot plasma trapping within

large~scale magnetio traps (the group led by Doctor of Physico-

Mathematical Sciences I.N..GOLOVIN)., The author of the article
proposes 8till another, third approachi injeoting an already prow .

' pared plasma into the magnetlc traps. This would result in a

- fast rilling of the trap and possibilities for the .cleaning and %
' pdditional heating of the plasma. The problen splits into three .. é
i parts: &) how to prepare a plasua of required characterlstlos; ‘ ;
-b) how to injeot it into the trap; and o) how to keep it within ’
_the trap. The paper presents the results of the study of plasna -
| bean interactions at the Khar'kov Physios=Technologioal Insitute.

i
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ROna of the possible methods for plasma braking is the utilization
'of & collectivé interaction of colliding plasma jets under speci-
I'fied conditions of temperature and veloclty relationships of the
| plasma oomponents. This so-called two-jet lonie instability was
" proposed by the Cor. member of the AS USSR B.B. KADOMTSEV and was
“experimentally verified by Ye. K. ZAVOYSKIY. Another method, the :
- go-called polarization approach for colliding Jet braking, does |
. not impose auxiliary conditions on the plasma, and axperiments !
. proved this method also very effective, except that the resulting !
- plasma was highly erratic. Subsequent research could attempt :
' either to 1) stabilize the plasma following the collision of the

i

{ Jets, or 2) to searoh for oconditions leading to a more quiet intere '
jaction. This second method, volume polarization interaction, was i
tested successfully in two real magnetio systems: a magnstio . |
trap with colliding magnetic fields, and in conjunction with cone: i
ductors carrying the ourrent in a single direction. The contin- - i
uing success of these and similar investigations will depend on - i
the purifiocation of plasma Jets from haraful foreign admixtures., - |

Orig. art. has: 6 figures and 4 formulas. [JPRS]
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IL'YENKO, B.F.; LATS'KO, Ye.M.; ZALKIND, V.M.; ZYKOV, V.G.; TOLOK. V.T,

Polarization of a plasma woving in s helical magnetic field,
Zhur, tekh, fiz, 35 no.,9:1594-1597 S '65.

Polarization of a plasma moving in a toroidal magnetic fiela,
Ibid. 21598-1601

Polarization of a plasmoid moving in magnetic fislds with diffsrent
signs of the curvature of the lines of force, Tobid, $1502-1505
{(MIRA 18:10)
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Study of plasma capture in 2 mesznetic irap with oppesing fields.

Zhur. tekh. fiz. 35 no.1:62-71 Ja '€3.

(MIRA 18:3)
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rITLE:  Interaction of polarized plusma ptroans in a magnatic field that inoreases
toward the periphery . - "/V/ Q"; o

{sounce: ghurnal tekinichoakoy fizdicl, ve 35, nos 8, 1985, 13901393

TOPIC T)‘GS: turbt:sle'nt- plasma; plasma'cdnfinement; plaana injection, plasma intor=
arction,vmagnetic trap, magnetic mirror, cusped magnetic field '

" 'ABSTRACT: - The authors and collaborators have previously investigated the interac=
‘| tion of oppositely directed plasma streams in a uniform transverse magnetic field
| ¢znyr, 32, 1050, 1962). The oppositely polarized plasmas interacted strongly and

| deceleration occured;rturbulence aroge, however, which led to Joss of plasma. In
the present paper the authors report experiments with oppositely directed plasmas
in a biconical cusped field, which ware undertaken with the expectation that the
more smoothly varying fiald ‘would not give rise to turbulence. The biconical cusp
was produced in a 30 cm dismeter stainless gteel chamber by the discharge with a
119 pgec pericd of a 2700 pfd capacitor through appropriate windings. The maxizun

| card e L )
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field strength in the mirror reglon was 8800 Oa, and in the cusp at the chamber
iwall, 2250 Oc, - Plasmas wera injected- from ona, two, or four conical guna symmotri-
| eally disposed with respect to the plane of the cusp in a meridisn plane of the
|biconical field. The injection directions were at 459 to the axis of the field.
 |Each plasma gun was fired by the 12-15 XV discharge of a 1.2 uid capacitor, the
" |discharge period being 3.5 psec. The behavior of the plasmas was observed by pho-
togrsphing their luminescence from diffeorent directions, and the plasma polariza- -
tion at different points was measured with a double floating prohe. The plasgma
polarizétion did not vanish when the plasma crosged the central point of zero mag-
netic field; it disappeared only after the plasma had penetrated geveral centi-
meters beyond this point into the region of oppositely directed field. The oppo~
sitely direoted plasmas did strongly interact without cbagervable turbulence, but
ipart of the plasma escapad through tho cusp, and part escaped through the mirrorss
"In concluaion, we express cur deep gratitude to Acadenician K.D.8inel ‘nikov for
fiis valuable edvice and. interest in the work." Orige art. hagt 4 figures. 7% o
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: TIPLE:’_.Polgsylzationq'({hteractien of Oppo’sed plasma streams in a composite magnetic |- o
s fiie]_.dritrap .‘ e 21, 7.5
SOURCE: Zhurnal tekhnicheskey fiziid, ve 35, noe 9, 1965, 1585-1589

TOPIC TAGS: ~magnetic mirror, combined magnetic field, plasma injection, plasna jet]
‘plasma continement,_plasmai:\teraﬂ;l_on : ‘ : '

ABSTRACT: The authors have investigated the behavior of plasma bursts colliding
- { within a-magnetic mirror system provided with an auxiliary quadrupole or octupole | .
. | magnetic fields The magnetic mirror system was produced in a 30 cm diameter stain=|
"1 1less ateel chamber by discharge-of & 2700 mierofarad capacitor through suitable '
"I windingss The maximum magnetic field at the center of the system was. 2800 Oe and
7| the mirror ratio was 2,16, The auxiliary field was provided by currents in eight
. ..| copper rods parallel to the main field -and disposed at equal intervals on the sur-
.| face of a 10,6 cm diameter cylinders The rods could be connected variously in ser-
Sl 1es or series~parallel, but the rod system was always connected in gseries with the
| main windings so that the ratio of the -auxiliary to the main field remained con=
L etﬁﬂ;‘ /tzinring.bthevdi‘.scha:gé.' ~Ab the surface of the 1 o di’ameter rods this ;atio

-
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was 0,87, Plasma bursts from four conical plasma guns disposed symmetrically in BN
the equatorial plane of the mirror system were injected transversely to the pain B |
.| magnetic fielde The velocity of the leading edge of a glasma Jet was 2 x 10 N
_|'em/sec and the ion density was of the order of 1 3 em™. In the presence of the
‘auxiliary magnetic field the turbulent plasma "protuberances" obgerved earlier by
the authors and collaborators (ZhTF, 3y, 1417, 196l) did not occur, and there was
"+ | no difficulty in assuring head on collision between oppositely directed jets. It - _
~'| was established with the aid of probes that the cppositely polarized colliding Jets; ~ @
!l interacted strongly, The maximum plasma density. in the center of the system was
" |'much greater when the auxiliary field was present than when it was not, but the
| confinement time was the same in both cages. . “The authors express their sincere
gratitude to Academician ‘KeDuSinel'nikov for his valuable advice and support of the
‘work." Orig, art hass L Tigures. - 7955 L o
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TITLE ' Investigation of the polarizntion of a plasma moving in a toroidal magne;-
tic field » ;y A

‘ souncs: Zurnal tekhnicheskoy fiziki, v. 35, no. 9, 1965, 1598-1601

o TOPIC TAGS: inhomogeneous plasma, electric field, toroidal geometry, longitudinal
e magnet:l.c field ) .

Rt ABSTRACT: -~ The authors measured the polarization of plnsmas moving in a toroidal
" | magnetic field, The magnetic field (up to 200 kA/m) was produced in a U-shaped

" | copper drift tube (diameter not given). The large radius of the toroidal section
- | of the drift tube was 42 cm and the straight legs were 60 cm long. Plasmas with .
-1 4on densities exceeding 1013 cn~3 were injected at one end of the drift tube with aj
| conical plasma gun powered by the 8-12 LV 6.5 . sec diach!uge of a3 utd capuci(.or.
| The charged particle dendity of the injected plasmas wes not less than 1019 cu-3,
. The electric field polarization in the plasma was -messured with probes at the exit
‘- yfrom the toroidal section., The polarization field head components in the. direction
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. of the large radius of the torus aud 1n the direction of the axis of the torus.
= | The axial component changed sign when the direction of the longitudinal field was
|reversed, and the component did not.

: The distribution of the polarization field
» 1 acrogs the section of the drift tube and the variation of the polarization field

with the longitudinal magnetic field strength were measured and are presented

| graphically, = By ‘comparing the time of maximum polarization with that at which a
13 cm wave crozsing the drift tube was cut off by the plasma , it was established
.| that the polarization was confined almoust entirely to the more rupid, less dense
: 'leading portion o! the plasma burst. Orig. art. has: 8 :ugurea. g
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| AUTHOR: Iityenko,
Yo T por T : o . :
: m: Investigation of the polarization of plasma%/'mx{ring in magnetic fields of 1

| opposite curvatures _ A ,
| 50URCEt  Zhurnal tekhnicheskoy fiziki, v 35, nos 9, 1965, 1601~1605 d
. TOPic TAGS:V mhmegéneous plééma, elzctric f'ield,v toroida} geometry, longitudinal g

magnetic field, . ‘ ' _
"ABSTRACT: --The authors measured the. polarization of plasmas moving in a toroidal
‘magnetic field, uging the apparatus cdescribed in the-two accompanying papers (ZhTF s
-38,-1598, 1601, 1965 [see _abstracts AP502L035 and AP50240367) and, in additiom, a | - -y
7.{; cm diameter S~shaped copper drifl tube ‘consisting of two half-tori of 3? em -
-1 Yarge radius joined by a 20 cm long straight sectione A longitudinal magnetic -~ = "B
| F1eld of 200 kA/m was maintained in both drift tubes. Plasmas could be injected at{ - .
- | ither or both ends of both drift tubes by means of conical plasma gunse The pol- | &
1 ’ cated at the center of the tor—— -
ght section Joining the |
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- | three components Y2y VR

Vp and is directed away from the
| the' torus), It was found that Vz
field is reversed but not when the

‘| of motion of the plasma through the $-st:ap

- | half-tori changes sign.

one plasma was present. When two opposit
ght section jeining the two half-tori of
tion somponents of the two plasmas cancele
The distributlons of Vp and Vp
was found that Vg

.| the plasma burst,

and
but that Vg predopdnates.

aped drift tube. The p
and Vp: Vg i8 parallel
the direction of the large radius of the torus,
axis of the drift tube (along the small radivs of
changes sign when

direction cf

V, component of the polarization measured in the s
_V¥hen two oppositely moving
of  the U-ghaped drift tube the value of V, was approximately
ely moving
the S-shaped drift tube,
d each other and only
across the drift tube are pre
V. are of comparable magn _
in the tail. Orige arbe
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terms of
‘ VR is in
is in the plane of Vz and

olarization is analyzed in
to the axis of the torus,
and Vr

the direction of the magnetic
motion of the plasma through the
the field. When the direction
as reversed, however, the
traight section joining the two | .
plasmas collided in the center |
the same as when only
plasmas collided in the strai- |
the Vg polariza-
Vy was measureds
gented graphicallye
fast leading edge of -
hags: 8 figures.|
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Spectroscopic study of plasma clots in collisioen, Zhur.

fiz. 35 no.1:56"61 J& '65.
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TITLES Bpoctro,scopic investigation of the plnsnn,}lin colliding bursts

i
L
|
l’BOURCBs Zhurnal tekhnicheakoy 211k, v.35, no.l, 1965, 56-61
| . . i
‘iTOPX_c TAGS; plasma interaction, plasna spectral 1ine, charge exchange® :

t
{
EABSTPACT; This papey reports & continuation of work by somo of the present authors }
‘ and others (ZhT? 35 ,62,1965 [500 Abstract AP500323§7)’conoernmg the confinement of !
i plasmd injected into & cusp magnetic f1eld., The present work was perlorned without ‘
| the pagnetic field, and was undertakon to investigate the processes taking plsce in . i
| colliding plasma burats. Plasma bursts were injected grom one OF sore of four cont= i
cal plasza guns equally disposed about the periphery of a 30 c® dismeter stainless | - - !
steel tube, and the spectra were observed in both the longitudinal apd transverse \ - 1
| airestions. The tipo-integrated spectrum was recorded photographically in the rangs! \
f£rom 3000 to 6G00 A, and the time dependence of tho intensity ot certain 1ines was |
\dotcmmd'mtb a photoelsotrio instrument. The plasma bursts had & maximm density-—- \
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' fast componont of a bursts was 1.4 x 107 cn/aec; this was followoed by a alower
i "tatl", The collision of two plasma burnts led to an increase in the intensity of
all spectrum lings and the appearanca of lines that were not observed in single ‘
bursts, Velocity moasurements performed with the photoelettric instrument using the . .
4861, C I 4371 and C II 4267 1lines showed that both the carbon ions and the hy-! .~
rogen atoms moved more rapidly than tho carbon atomsa. The presence of excited ions
in tho plasma burst at a considerable distance from the source is discussed, and it
is suggested that these are continually formed by a charge exchange mechanism., The
ion temperature wes determined from the Doppler broadening of the C II 4267 line,
Collision of the plasma bursts was foundl to be accompanied by an increase of the
ion temperature, After brief discussion it is concluded that the strong interactioa
between plagms bursts observed in this and the previcus work can be accounted for ! -
by Coulomb interaction. "In conclusion;, the suthors express their gratitude to L, |
_M, A P;Dolgom and A,A.Kuteyp for technioal assistance in performing the
work.” Orig.art.hast 6 figures. :

1

!
of 2 x 1014 cn'a and the electron tenpornfure was 4 to 4.5 eV. The velocity of thog ‘

|

i

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756110018-1"



~© | ACCESSION NR: oAT4036054 8/2781/63/000/003/0164/0168
o i : . i
| AUTHORS: Nazarov, N. I.; Yermalov, A. I.; Tolok, V. T.; 8inel'nikov,
~.K¢ De * ‘ -

f TITLE: Investigation of instability in the cyclotron method of
i plasma heating , .

i SOURCE: = Konferentsiya po fizike plasmy* i problemam upravlyayemogo
i termoyadernogo sinteza. 3d, Kharkov, 1962. Fizika plazmy* i prob~-
-f lemy* upravlyayemogo termoyadernogo sinteza. (Plasma physics ang
' | problems of controlled thermonuclear synthesis); doklady* konferen-
' tsii, no. 3, Kiev, Izd-vo AN UkxS8SR, 1963, 164-168 ’

. TOPIC TAGS: cyclotron resonance phenomena, plasma instability,
: plasma heating, plasma ion oscillation, plasma decay, microwave
! plasma, gyromagnetic resonance. :

: ABSTRACTz"To clarify the question of the effectiveness of plasma
- i heating by ion cyclotron waves and to study the influence of the
- ; Card /5 . : : A
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[ :
! level of the high-frequency power on the plasma heating in the ion
§gyroresonance region, an experiment was performed with a setup de-
{scribed in detail elsewhere (ZhTF v. 32, No. 5, 1962). The results

;1 of the tests indicate that there exist two distinctly different :
gmodes of plasma behavior, one in which the plasma exists for a rela- -
! tively long time, and one in which the plasma begins to decay even
! before the termination of the high-frequency power pulse. A radical -
: decrease in the lifetime of the plasma occurs at a definite critical
Epower level supplied to the plasma, and the smaller the pressure the
' smaller the critical power. The critical power depends on the

' fcleanliness of the system and increases for a poorly preconditioned
i system. This dependence on the pressure and on the purity of the
| 8ystem suggests that the observed instability is due to the appear=

‘! ance of ion currents with large directional velocities. At the '
' present time the nature of the obrerved instability cannot be recon- :
i elled with the existing theory. "In conclusion the authors thank :

[ Ya. B. Faynbefg and V. I. Kurilko for interest in the work and for a ;
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* discussion of the results, and also A. L. Lobko, V. A. Bondarev,
¢ and Ye. S. Khokhlov for help with thd experiment. Orig. art. has:
5 fz.gurea.
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TITLE: Injection of plasma through an annular gap of a trap with
opposing magnetic fields

SOURCE: Konferentsiya po fizike plazmy* i problemam upravlyayexi\ogo
termoyadernogo sinteza. 3d, Kharkov, 1962. Fizika plazmy* i prob-

lemy* upravlyayemogo termoyadernogo sinteza (Plasma physics and
.problems of controlled thermonuclear synthesis); doklady* konferen-
tsii, no. 3. Kiev, Izd-vo AN UKIrSSR, 1963, 273-282

TOPIC TAGS: plasmoid, plasma source, plasmoid plasma int.eraction,
magnetic trap, plasma confinement, plasma injection

ABSTRACT: With an aim at reducing the particles lost when a plasma
is injected into the trap through one of the axial magnetic mirrors.
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the authors investigated the injection of plasma through the annular
gap in the magnetic field from sources distributed around the gap
periphery. The report describes the first experiments in which in-
jection was investigated both in a stationary gap in the magnetic
field, as well as in the gap existing during a certain time ("mag-
netic valve"). TO simplify the initial experiments, the injection
gap was produced by a constant field, with the coils connected to
puck each other. A 20-cm diameter and 180-cm long cylindrical stain-
less steel vacuunm chamber was used. Eight conical plasma guns were
distributed uniformly around the periphery of the chamber in the mag=

. netic gap plane. The synchronization circuit permi

. switéhing of all eight guns or a fractionlgf tggm. The plasmoids
injected by each gun nhad a density 2 x 107" cm and a velocity of
3 x 10% m/sec. The working vacuum was 6.6 X 1074

n/m2. The maxXimum
magnetic field intensity. equal to 2 X 105 A/m, was located 40 cm
away from the magnetic gap- The experiments, have shown that a plasma

injected into a gap between 0pposing magnetic fields moves subse-

2/4
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quently along the system axis. A strong interaction was observed
petween the opposing plasma streams, even in the absence of external
magnetic fields. The nature of this interaction, and the time of
confinement of the plasma in the trap when such an injection method
is used, will be investigated in the future. Orig. art. has: 9

figures.
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Diagram of set-up: 1 - coil

2 - coil of main ma netic £
protective shield 8 ¢ fleld, 3

of opposing magnetic fleld,

- plasma guns, ll'-

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756110018-1"




"APP
ROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756110018-1

| ACCESSION NR: AT4036048 s/2781/63/000/003/0117/0124

" AUTHORS: Shvets, 0. M.; Tarasenko, V. F.; Ovchinnikov, S. S.;
zTolok,ﬁ

PR

lTlTLE: supply of high~frequency power to a plasma situated in a
" metal chamber

© SOURCE: Konferentsiya po fizike plazmy* 1 problemam upravlyayemogo
. termoyadernogo sinteza. 3d, Kharkov, 1962. Fizika plazmy* i prob-
lemy* upravlyayemogo termoyadernogo sinteza (Plasma physics and
.problems of controlled thermonuclear synthesis); doklady* konferen-—
_tsii, no. 3, Kiev, Izd-vo AN UkrSSR, 1963, 117-124

- TOPIC TAGS: plasma heating, microwave plasma, plasma magneti.c field
interaction, plasma rotation, plasma confinement, ionized plasma,

plasma density
- ABSTRACT: The purpose of the investigation was to study the possi-
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§

"pility of feeding high-frequency power to a plasma contained in a

- metal chamber, and the behavior of the plasma under the influence of

- this power. It is possible to obtain in such a chamber a rotating

“plasma in crossed electric and magnetic fields, with high density,
high degree of ionization, sufficiently long confinement time, but
low ion temperature. The article describes the first stage!of the
experiments, which carried out without reconditioning the plasma in
the working volume. A coaxial geometry was used and 3.3-Mc power was

" applied either through a blocking capacitor or without one. It was

 found that much more power can be fed to the plasma without- a capaci-
tor. The experiments have shown that high-power high-frequency
: generators can be used to produce a dense plasma in 2 metdl chamber

_at relatively low voltages. The densities attained were 1.2 x 108
~< at a generator voltage of 205 V, and 1.7 x 10 cm"3 at 220V
(approximate magnetic field 10 A/m). A low load impedance can be
attained by preconditioning the plasma. The high-frequency power
can be readily used for effective generation of waves to heat the
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plasma. If the generator frequency is jower than the ion cyclotron
frequency, the high~-£frequency generator can e used to produce 2

_ yotating plasma more -effectively than in crossed electric and mag-
‘netic f£ields (using a radial capacitor discharge), since nc¢ arc is
;produced to contaminate the plasma with wall-chamber material.

i plots showing the relations between  the different plasma parameters
., are included. Orig. art. has: g figures and 2 formalas.
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AUTHORS: 2y*kov, V. G.; Stepanenko, I. A.; Tolok, V. T.; Sinel'-
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TITLE: Investigation of plasma capture in a magnetic trap

SOURCE: Konferentsiya po fizike plazmy* i problemam upravlyayemogo
termoyadernogo sinteza. 3d, Kharkov, 1962. Fizika plazmy* i prob-
lemy* upravlyayemogo termoyadexrnogo sinteza (Plasma physics and prob-
lems of controlled thermonuclear synthesis); doklady™ konferentsii,
no. 3. Kiev, Izd-vo AN UKrSSR, 1963, 262-273

TOPIC TAGS: plasmoid, plasma source. plasmoid plasma interaction,
magnetic trap, plasma confinement, Coulomb repulsion for:e, plasma

injection

ABSTRACT: The first reports are presented of experiments on the con-
finement of a plasma in a trap with bucking fields, with simultaneous
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injection of plasma in the opposite direction. The apparatus con-
sists of a cylindrical vacuum chamber 20 cm in diameter made of stain-
less steel and placed inside the field-producing coils. Each coil

is connected to buck the neighboring one, so that three traps with
sharp~angle magnetic field geometry are produced, with a 15.6 cm dis~-
tance between magnetic gaps. Conical plasma guns were used. The
plasma was injected into the apparatus pumped out to 6.6 x 1074 n/mz.

The central trap was the principal one and the outer ones served for
injection of the plasma into the central trap. Double electrostatic
probes were used to measure the ion density, the electron tempera-
ture, and the time dependence of the density. The plasma propaga-
tion in the trap was investigated by using targets of photographic
paper, the surface of which burned out after several impacts by the
plasma. The apparatus and the probes are described in detail. The
interaction of the opposing plasma streams is confirmed by several
of the results of the investigations. Estimates also show that
Coulomb interaction exists between the plasmoid particles. It is
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pointed out that both the apparatus and the method are preliminafy
and this affects the accuracy of the final results. Oxig. art. has:
12 figures.

ASSOCIATION: None

SUBMITTED: . 00 DATE ACQ: 21May64 ENCL: Ol
SUB CODE: ME NR REF SOV: 003 OTHER: 003
Card 3/ 4

Rl

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756110018-1"



"APPROVED FOR RELEASE: 07/16/2001  CIA-RDP86-00513R001756110018-1
e S S e ;

ACCESSION NR:: AT4036069
T » ENCLOSURE: 01

;-. NN
XY YV

1 - magnetizing colls,

Diagram of setup: :
p.
~ diamagnetic probe ? - plasma gun, 3 - double

electric Probe, 4

Card u’/ Ll'

HE B

APPROVED FOR RELEASE: 07/16/2001 CIA-RDP86-00513R001756110018-1"



*  ACCESSION NR:

.| SOURCE:

EASE

A SRR SR |

AT4036051

' AUTHORS: Suprunenko, V.
homlin, Ye. A.;
Volkov, Ye. D.

© PITLE:

| termoyadernogo sinteza. 3d, Kharkov,
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. TOPIC TAGS: plasma pinch,
- plasma electron oscillation,

ABSTRACT:

, waves with frequency close to wo(me/mi)

07/16/2001

Reva, N. I.; Burchenko,

Konferentsiya po fizike plaz

plasma radiation,
plasma compression,
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A.; Faynberg, Ya. B.; Tolok, V. T-; Suk-

P. Ya.; Rudnev, N. I.;

Coherent interactign of runaway electrons in a pinch

my* i pfoblemam upravlyayemogo
1962.
termoyadernogo sinteza (plasma physics and problems

Fizika plazmy* i problemy*
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plasma ion oscillation,
discharge plasma

The coherent radiation of traygverse electromacnetic

1 «Do -- frequency of longi-
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tudinal oscillations, me -- electron mass, Mi -~ jion mass) excited

“in a plasma’by a beam of "runaway electrons,"” was investigated.

. The experiments were carried out in a straight tube (alundum, 10

" em dia, 25 cm long) usually filled with hydrogen at 1.3 n/m?, through
which a 15 F capacitor bank was discharged from 30--40 kv. Prelim-

. inary experiments with the setup were reported elsewhere (ZhTF, v.

30, 1057, 1961). In the present experiment the formation of the cur-
rent of runaway electrons was investigated along with its correla-
tion with the electromagnetic radiation of the plasma; some charac-
teristics of this radiation were also investigated. The measure-

. ments have shown that an electron current, with energy equal to the
maximum energy, constituted a small fraction of the total runaway

‘ electron current, the bulk of the current being due to electrons
with energy somewhat highexr than thermal but much lower than maximal.
‘part of the runaway electron beam goes to the development of electro-

. static instabilities in the discharge, which give rise to the occur-~
rence of the electromagnetic radiation. The radiation was found to

Card 2/6
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be coherent in the entire range of investigated initial gas pres~
sures, with an intensity which is constant practically along the
entire discharge length. The frequency of the electromagnetic radi-
. ation was found to be close to the plasma frequency and the power to .
 exceed appreciably the power of thermal radiation from the plasma.
The transformation of the longitudinal electrostatic oscillations
into transverse electromagnetic waves can be attributed ta-the non-
linearity.of the oscillations in the plasma due to the large ampli-
tude, and also to poundary effects on the surface of the plasma pinch.
Orig. art. has: 5 figures and 3 formulas«
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Plasma injection into a magnetic trap with opposing fields,
Zhur. tekh.fiz. 34 no. 2:382-38, F '64. (MIRA 17:6)

1. Fiziko-tekhnicheskiy institut AN UkrSSSR, Khar'kov,
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i AUTHOR: - Zy*kov, Vv, C.; Sinitsa, N. Ge3 Stepanenko, I. A.j Tolok,
: Ve Te Sinel'nikov, K. D.

E TITLE: Investigation of interaction of plasma fluxes in a transvers¢

' magnetic field
a SOURCE: Zhurnal tekhnicﬁeakoy £iziki, v. 34, no. 8, 1964, 1&17—1623?

| TOPIC TAGS: plasma thermalization, plasma interaction, plasma
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ABSTRACT: This article is a continuation of experimental investiga= =
tions of the possibility of complete slow—down and thermalization

of fast opposed plasma fluxes in order to convert the kinetic energy:
of their directed motion into thermal energy. The investigation was
carried out with apparatus congisting of a plasma source, a plasma guide.{' i
~a mapnetic screen, 8 magnetic coils, a vacuum chamber, a double 7
telectric probe, and a collector probe. The chamber, which was 20 cm
in diameter, was placed in a longitudinal magnetic field produced O
by coils driven by a d-c¢ current gemerators The field could be
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several bursts having different velocities. The velocity of the most rapid of these
bursts was 8.8 x 107 cm/sec, corresponding to a hydrogen ion energy of 3.9 keV. The’
x-rays produced in the apparatus were recorded with a cesium lodide crystal, shield- -
ed from light by aluminum foil and locdted in the magnetic gap. A short burst of 213
X-rays was always observed at the moment of injection. When the plasma gun was ope=i -
rated in the "short delay" mode there was observed, in addition to this, an intense. .
emission of x-rays beginning 840 microsec after injection, reaching its peak at i

about 1500 microsec, and decaying with a 3 millisec time constant. The spatial and :
enorgy distributions of these x-rays were investipated with a photographic f£ilm and;
2 step absorber. The x-rays were found to originate within the magnetic gap. The i
. mean energy of the x-rays was 3.8 keV, corresponding to the energy of the injected

{ hydrogen ions. It is concluded that the x-rays were produced by impact with the

; Wall of the chamber of charged particles that were imprisoned for a time and then
nescaped through the magnetic gap. Orig. art.hag: 3 figures.
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ABSTRACT: Tests were made on a rotating plasma in crossed fields,

gonfined by a system of magnetic mirrors. The installation consti~
or 1/4 e - ..
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