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L {near travelling-wave electron accelerator
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26,2311
AUTHORS: Nazarov, N. I., Yermakov, A. I., Tolok, V. T., &nd
Sinel’nikov, K. D.
nel n =

TITLE: Propagation of ion cyclotron waves in a plasma

PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 3%, no. 2, 1961, 254-255

TEXT: The experiments were made by means of a device similar to that des-
cribed in Ref. 1. Gas discharge took place in a 1.6 m long glass tube with
a diameter of 60 mm, in an axially magnetic field with a field intensity

of up to 15 kilooersteds. The magnetic field atteined its maximum value
within 1072 gec, it dropped by 2.7 times within 8-10'2 sec. Hydrogen in
the pressure range from 10°4 to 107 mm Hg serv.d as working gas. The
high-frequency energy was fed into the plasma by means of an induction .
coil usually used in cyclotron heating. It consisted of six parts
connected in phase opposition. The axial pericdicity of the h.f. magnetic
field in the coil was 16 cm. The load current circuit consisting of this
coil and vacuum condensers nad the quality factor 210. The current circuit
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5/057/61/031/002/014/015
Propagation of ion cyclotron... B124/B202
was fed by an h.f. generator with quartz stabilization and a power of 80l
The duration of pulses varied between 10-2 and 10-2 sec, the working
frequency of the senerator varied from % to 30 Mcps. The absorption of the
h.f. power by the plasma in the region of ion-cyclotron rescnance Wwas \
determined by measuring the voltage in the current circuit as well as from
the crhange of the electron density during discharge, and from the intensity
of the hydrogen spectral line Hn. With given parameters of the h.f.
current circuit about 5 kw were introduced into the plasma in the region
of ion-cyclotron resonunce. Owing to the resulting high degree of ioniza-
tion of the gus no plasma formation by direct electrode discharge was
necessary. In this cage, experiments could be made also at low hydrogen
pressures (up to 2.10"% mm Hg). The upper curve in Fig. 1 shows the
crange of load of the h.f. current circuit in the region of ion-cyclotron
the lower curve shows the intensity of the Hq line. The dura-
tion of pulses of the h.f. generator is about 3 msec. fter 0.5 rs3ec
hydrogen is intensively ionized. The upper curve of Fig. 2 shows a curve
analogous to that in Table 1, the lower one shows the curve of the
(save) sigral at the electrode. The signal

amplitude change of the L.f. {

sccurred cnly when the L.f. current circuit was loaded irn the regicon of

Card 2/A
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*Propagation of ion oyclotron... ~ B124/B202 :

‘ ion-cyclotron waves. Both figures show that the amplitude of the wave ,
h signal at the probe mainly depends on the degree of plasma ionization. The 14
results obtained prove the penetration of .h.f. energy into the plasma in the
form of ion-cyclotron waves. - The mentioned data also prove the results of |
the experiments of T. Stiks et al. in the stellarators B-65 (V-65) and :

8-66 (V-66) (Refs. 2, 3). Besides, also waves shorter than the cyclotron | ,
waves were observed in the magnetic fields. The working pressure in this ! 13
case was 10~5 mm Hg. Under the experimental conditions of_the authors i

such waves were observed only at pressures exceeding 8.1077 mm Hg. Their . f -
occurrence has hitherto not been explained, There are 2 figures and i -
3 Soviet-bloc references. '

ASSOCIATION: Fiziko-tekhnioheskiy institut AN USSR, Khar'’kov (Institute
of Physics and Technology of the AS UkrSSR, Khar'kov)

SUBMITTEDs = September 10, 1960
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5/057/61/031/002/015/015
24, 273 B124/B202
AUTHORS: Volkov, Ya. F., Tolok, V. T., and Sinel’nikov, K. D.
TITLE: Study of the electrodeless discharge in & megnetic trap with

additional acimuthal magnetic field
PEZRIODICAL: zrurnal teknricheskoy fiziki, v. 31, no. 2, 1961, 255-258

TEXT: The plasma can be heated by a fast magnetic trap. In such a system,
tie diameter of the plasma cylinder 1is shortened during compression, which
leads to a looser connection between coil and plasme in experiments of
plasma heating by means of ion-cyclotron resonance. The presence of an
initial maenetic field Hy may prevent a strong shortening of the radius of
the plasma cylindar witrhout changing the degree of compression. Experi-
ments were maie with the field Hy to obtain a hollow plasma cylinder and to
axplain tne interaction between the plasma and such a system of megnetic
fields. The authors also studied gamma radiation which almost always
accompanies such discharges. The discharge of two condenser batteries
caused the formation of a shree-ghase field with the voltage E?1 = 30 v/cm,

Eyp = 3y/cm with a period of 20 and 270 msec, raspectively, with an axial
Card 1/%
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magnetic ficld intensity Hy= 5 koe and a mirrer ratio of 2:1. A further
condenser battery was discharged above a rod ahich lies in the axis of the
gystem thua producing a field Hy; discharge current T =20 ka. Fig. 2,8,b,V,
g shows the "SPR-graphs” in argén, which indicate that Hy causes no plasma
compression; the plasma exists in the form of twc¢ coaxial cylinders one of
them bordering ‘he rod (Fig- 2,a,b). The drift along the axis z (Pig. 2,
v,g) iz caused oy the force acting upon the ions as 3 result of their
motion ralative to the axis in the field Hq. With changed sign of Hy also
the direction of drift is reversed. The same holds for the hydrogen
plasma. K£-rediation was studied under the following conditions: 1) Anti- \/)(
parallel connecticn of coils without cccurrence of gamma radiation; .
?) parallel conrecticn of coils in the presence of Hy; under these
conditions gamma radiation had an energy of about 50 kev and a mean inten-
sity of 20 mr/discharge. Gamma radiation was orserved in argon in the

presaure range p = 5-10-4 - 5-10"3 mm Heg and in hydrogen at

- -2 ; .
p = 2+10 > .10 mm Hg. Fig. 3,a,b shows the oscillograms cf the
magnetic field, the shf signal (A =14 mm), and of gamma raciation. By
means of a leud teollimator the author shows trat radiatiorn 1in the region
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of the minimum of the magnetio field ocours between the mirroxrs. With ;
Egp = 3 v/om no gamma radiation ooocurs independently of the other condi- -

tions; 3) parallel connection of the coils in the presence of . The
presence of Hey changes the character of gamma radiation; the energy in-
creases up to about 100 kevi; the pressure region in which gamna radiation
is formed is shifted to the high-vacuum by one order of magnitude; with
increasing Hy gamma radiation ocours every half period beginning with the
formation of the plasma. The intensity of gamma radiation inoreases and
amounts to approximately 2.5 r/discharge. The photography of discharge in
X-rays shows that the emission from the rod has its origin in the region |
between the mirrors. The glass tube which is inserted parallel to the rod ! (
at a distance of 1 cm reduces radiation intensity by 7-10 times. Fig. %,v. A
shows the oscillograms of radiation and the field Hz in the presence of Hy.
There are 2 figures and 1 Soviet-bloc reference. ' ) :

i
s

SUBMITTED: September 10, 1960 ' ) ;
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SINEL'NIKOV, K,D.; SAFRONOV, B.G.; AZOV3KIY, Yu.S.; ASEYEV, G.G.;
O, NIA-ta e

-~ VOYTSENYA, V.S.

Studying the magnetic properties of a plasma behind a strong

shock wave front. Zhur.tekh.fiz. 31 no.8:893-898 Ag E%f.m 14.:8)

1. Fiziko-tekhnicheskiy institut AN USSR, Khar 'kov.
(Plasms (Ionized gases)--Magnetic properties)
(Shock waves)
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SINEL'NIKOV, K.D., akedemik, otv. red.; LABINGVA, N.M., red.; LILEKMAN,

_T.R., tekhn. red.

[Reports on plasra physics and problems of controlled the;'nonuclea.r
; termoiadernogo

sy‘llbdl] Fizika plazmy i problemy uprevliaemogo

sinteza; doklady. Fiev, lzd-vo Akad. nauk USSR, 1963z 1751;;;6)

1. Konferentsiya po fizike plazmy i probleme upravlyayemykt: termo-

yadernykh reaktsiy. lst, Kharkov, 1959, 2, Akaderiya nauk USSH (for

Sinel'nikov).

(Plasma (Jonized gases)) (Thermonuclear reactiors)
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j_IHEL'NIKOV,_J{.Q., ekademik, otv. red.; LALDICVA, K.M,, red.;
7 TLIHERMAN, T.R., tekhn. red.
[Plasma ph; sias and the problems of controlled thorto-
maclear synthesis; reports]Fizika plazry 1 problemy upravlie-
emogo termoiadernogo sinteza; doklady., Kiev, Izd-vo Akad.
nauk USSR, 1962, 175 p. (MIRA 15:10)

1. Konferentsiya po fizike plazmy i probleme upravlyayeriykh
termoyadernykh reaktsly. 1lst, Kharkov, 1959. 2. Akademiya
nouk Ukrainskoy SSR (for Sinel'nikov).

(Plasma (Ionized gases)) (Thermomuclear reactions)
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ginel'nikov K. D,, Safronov B. G.y Azovskiy Yu. S., Aseyev, G. G.»

Gycsenya v. S.
he front of a strong

s of a plasma behind t

Study of magnetic pmper'tie
shock wave
plazmy i probleny upravlyay
coxlady I wonferentsil PO fizike pl
<ormoyadernykh reaktsiy. Fiz. ~tekh.
£ Uxp. SSR, 1962 86-92
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e of the investigation i
ghock waves

Yantorouitz (ref. 3¢ J. Appl. Phys. 26
under consideration are stronger (wit Mach munbe 50 rather than the upper
£ 17 in the cited paper). The experi jsted of 2 ghock ftube
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o

ava in the probe region was registered with two photemultipliers whose entrance
5 i+s were spaced 5-6 cm apart. The principal measurements were made in air at
an initial pressure 0.2 mm Hg, It was found during the course of the experiments
+hat the magnetic probes had a higher resolution than the photomultipliers.

(9

Figures are presented showing oscillogrems of the probe and photamilti-
plier signals, the depencence of the probe signal amplitude on the magneic wave
zrd on the velocity of the shock wave, and the emf induced in the probe when a
plasma disc moves in a magnetic field relative to the probe.

The principal conclusions are that in the case of strong shock waves
the distripution of the conductivity behind the front of the shock wave zannot
ne dotermined with the aid of this procedure, inasmuch as the nalf-width of the
concuctivity zone behind the front of the shock wave greatly decreases with ine
creasing Mach rumber, In the case of the work of Shao et al, this procedure can
%e usad, but the results must be approached with caution, since only the eddy
currcrts were taken into account and thermal diamagnetisn was completaly ignored.
Certain preliminary experiments were also made to determine the polarization of

+ra plasna behind the front of the ahock wave, showing that when a shock wave
Card 2/3 ‘
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Study of magnetic properties ... $/781/62/000/000/019/C36

movas in a hemogereous transverse field it becomes polarized in a plane rer-
pendicular to the magnetic field., Attempts to measure the polarization voltage
as a furction of the magnetic field intensity have led to values only half as
large as the theoretical voltage, and the reason for this is not yet clear.

There are seven figures and four references, all to Western literature.
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AUTHORS:  __Sinel'nikov, K. D., Zeydlits, P. M« Nekrashevich, A. Me BEEEEIN
Faynberg, Ya. B« Lyubarskiy, G. Ya. ‘

TITLEs The physical bases of the injector'of the 10-Bev proton
synchrotron :

SOURCE: Teoriya i raschet 1ineynykh uskoriteley, sbornik statey. Fis.= /
tekhn. inst. AN USSR. Ed. by T. V. Kukoleva. Mosocow, . \//

_ Gosatomizdat, 1962, 94 - 108 .
TEXT: The linear acceleratorT discussed here is the injector of the proton
synchrotron of the 0IYaI. It furnishes a strong {flux of acoelerated ’
particles in short pulsea. The pulses are separated by-relatively long
intervals of time. The resonator, containing screening tubes, excites
gtanding waves. It needs only a relatively small r-f power dnd it allows of
synchronizing several generators feeding the accelerator. Sizultaneous :
phase stability and radial stability of the accelerated bunch ie achieved ;
with the screening tubes and nets. The injection energy is 6CO kev and the :
Bynchr7noua phase 200, The generator wave length 1s 215 cm, the per{gds-of’“‘ i
Card 1/3 . . , . T e e
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The physical bases of the... B125/B102

the accelerator have the length Lk - cka, where T = A/c, and the mean

effective field strength in all the gaps of the resonator is 19.9 kv/co.
The phase focusing effect is accompanied by radial defocusing. The critical
phase g, lics between 54° and 71°; in the present case, %, max>2qs' The, /

utilization factor of the current injected should be increased by inserting y,
a clystron-type buncher between injector and injecting accelerator, During v’
one period of the r-f oscillations, the energies absorbgd by a rarticle of

phase 3 and by the synchronous particle are different. The first term of

the final particle energy at the accelerator output is the energy calculated,

and the second term is the deviation from it. The relative energy spread

is 0.5-10'2 in the case considered here. Supplementary investigations are
necessary to determine the spread in energy 'due to radial oscillationsj in
particular, the way the accelerating field Ez depends on the radius must be

studied. The capture angle calculated for = 20° has a minimum at ¢ = 30°
Pa ?

Currents of less than 10 ma have but little effect on.capturo dvring
acceleration. Furthermore, the effect of the space charge on the radial
stability of the accelerator discussed here is insignificant. The angle of

Card 2/3
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“ . .
divergence of the eamitted bunch is about 0.15°, while its radiue is } cm .t
the most. This paper was written in 1952. There is 1 figure,

Card 3/3
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AUTHORS 3 Sinel'nikov K. Do’ Fﬂynber8| Ya. Bo' ZCydlitB, P. M.
-
TITLE: A possible modification of the linear and cyclic methods of
acceleration '

SOURCE} Teoriya i raschet lineynykh uskoriteley, sbornik statey. Fiz.- /L,
tekhn. inst. AN US§R. Ed. by T. V. Kukoleva. Moscow, y
Gosatomizdat, 1962, 109 - 113 - {

TEXT: A type of accelerator combining the advantages of cyclic ard linear

accelerators is discussed. It is a linear accelerator bent to a ronclosed

ring or another non-closed curve. The accelerated particles are kept in

their trajectories of constant or variable. radius by a magnetic field.

Raaial and axial stability is attained in the way customary for oyclic

accelerators. Phase stability can be achieved using the dependence of the

revolution period of the accelerated particles on their frequency. High
energies can be attained in systems of large radius and comparatively

moderate field strength (~ 1 kgauss for 1 Bev). The condition of phase

stability 18535 = evwinzk/es where Q% is the frequency of the phase
card 1/3
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A possible modification of the... B125/B102

oscillations and N is the number of the periods of the linear accelerator.
The frequency of the generator can be kept constant by varying'the
atructural period of the linear accelerator. The advantages of such
accelerators are simplicity of injecting and extracting particles, con-
siderable increase of the heam current, constancy of the gonorutor frequency
and of the magnetic field strength. The energy gained per revolution is of .
the same order of magnitude a8 the total energy. .The magnetic field 18 8
-function.of radius and angle. When the quaeistationnri}y condition

Qzlw§«1 jg fulfilled and when the magnetic field strength and the nuaber N
of the periods of the accelerating syatenm Va:yuslowly, Wp ™ kma js the con- ’\)/

.3

therefore, is significantly higher than the Tevolution frequency of the
particle. The radial deviations Ar1 for radial-phase oscillations and brz

dition of synchronism petween particle and wave. The generator frequencyy

for free radial oscillations can be diminished significantly to Ar1 s 1-6 cm
and.Ar2 - 1-5 cme. Rather large variations in momentus and in sxplitude of

the phase oscillations then correspond to sxall radial variatione. NesT the
end of acceleration, the amplitude of the radial oscillations dacreases by
5 : ‘
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AUTHORS ¢ Tolok, V. T., and Sinel'nikov K. D.
TITLE: A feasible method for plasma injection into closed magnetic

traps
PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 32, no. 2, 1962, 248 - 249

TEAXT: The injection of plasma into a stellarator system is performed in
two steps, 1. e., introduction (Fisz. 1) and forcing through (Fig. 2).
3ingle-turn coil 1 induces an alternating magnetic field H-.wkich, if di-
rected opposite to the basic field H , leads to the formatior of a system
of opposed magn:tic fields having tws annular slits in the besic retarding
magnetic field. In order to eliminate the action of turn 1 cn coil 2,
which produce the basic field H , the latter are equipped with metallic
shields., Plasma injection is pgrformed through the annular elits. ‘hen
the sign of H~1is changed, the slits disappear, and magnetic pressure on
the plasma is increased to (Ho . H.)Q

<
= 87, '

whereby the plasma is forced thmyh
Card 1/2
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Exazination of tonic cyclotron waves 2/ 33

1.5 me 7“he field was created by discharging a capacitor vank with a total

capacity of 2.25-‘10"2 f, which could be charged up to 5 kxv. Trne field

reachad 20-25 kilogauss sithin 5 msec. The exciing electroaagnetic

rield had a #avelengih of 16 cz. The resonarnce circuit had & quality -
factor of 400 with an 80-x» generator (3-30 Mc/aecg, and the maxizuz !
voltage in the circuit was 30 &v. Hydrogen of 10° ~10~% oz Hg was blown \J

srrough the evacuated (1.10'° am Bz) discharge tude, and aftar a long-
tine aging of the syatem with h-f disckarges, voltage and probe—signal
escillograzs ware recorded. At the zozent of resonance load, the
generated wave ptarts traveling along tne constant magnetic fiold, 1I:s
zacnetic-field distributior and phase variation along tne field were
~easured (Figs. 5 6). The wave was found to be circularly polarizei;
tna polarization yector rotated in the samae sense &s did the free ion in
+re sagnatic fleld. Tre danping process was studied witif waves ‘traveling
tr. a region of nagnetic fields equal to that of the cyclotron waves.
Dazping was found to set in only at 8 certain distance with various field
geometriesn, which cannot be attributed to collision dezping only. At

= ¥ )+ T
B &cyclotron' ocyclotron dazping becomes more effective. There are

card 2/5 ’
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8 figures.

ASSOCIATION: Fiziko-tekhnicheokiy institut AN USSR (Physicotechnical
Institute AS UxrSSR) Khar'kov

MITDED: June 3, 1961
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EYS
AUTHORS* Zykov, V. Goy 11'yenko, Bs Pes Lats'ko, Ye. M.y S5tepanenko,
I. Ao Tarnopol, A M., Tolok, Y. Tes ‘nd~itf:}::15211_f:_3;b-

TITLEY Investigation in%o the proper\ial.of magnetic surfeces io
gsystens witha helical magnetic field .

pERIODICALy  Zburmal texhnicheskoy {13kl ¥ 32, no. 10, 1962, 1190-1196

TEAT: The shapee of the magnetic surfaces i systeas with stabiliszing
nelical re studied b the method of the preceding ¢lectron Yes¥y
develope and P. A Institut atosnoy” -
energii 1o 1. V. Kurchatovs V.
Kurchatov) and by injeotiné plasa

three-turn coil, or oy injecting the

gtellarator model. In the experiment ¢ prece

. fluorescent socreen was used in the right cylinder (rig.

-ments with the plasas clouds special targets were used, |uporfieinlly
charged bY the plasus partioles. I1f no current flows 4in the heliosl
windings, the electroen veam forms oconeentrio eirelep OB the flﬂorogooul ){
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screen, As tho amperage in the helical winding increases, the circlas de- .
generate to triangles, whose sides later vend inward. The largest and A
smallest radii of the separatrices measured as functions of Ihcl ul. and

the distortions of the magnetic surfaces caused by deviations of the
magnetic axis from the goometric axis, are in agreement with theoretical
results. The crossa sactions of the plasma clouds were studied as funotions
. of Ihel/ﬂz in clouds completely f£illing the cross section of the tube, and

_in clouds partiolly screened by diaphragnos. In the former case two" types”’
of particles were distinguished, one type remaining trapped in the central -
part of the cloud bounded by 8 separatrix, the other escaping fromthe
‘ : con{inenent'rcgion. In the second case all plasma particles remsined in
the confinement region if the radius of the separatrix exceeded that of the "
clouds, but if {'t was smaller the same result was obtained as in the first
case. The ssparatrix is a function of the confining induction apd of thw "~
amperage in the helical windings. This agrees with the theory. The
maognetic surfaces i{n the curvilinear shamber of a stellarator model was- ~ T
studied by the saaé aethods, yielding practically the same results with tae ){
clectr;n bteam as those obtained with the right oylinder. It is only im the
Card 2/3 . .
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Investigation into ... B104/B102 i

initial stage of the discharge that the eleotrons escape to the copper- s ek

walls of the vacuum chamber (diameter 60 sa) which was shaped as a semi=

. tore (mean radius of curvature 42 es). It de concluded that at low- velooie-
ties and small densities the plasma particles move slong the lines of the

) magnetic field. There are 8 figures. ‘ e

SUBMITTEDs KNovember 29, 1961

Fig. 1. Experimental arrangement (right
cylinder). :
Logends (1) coils producing the magnetic gl -
. pirror field; (2) coils producing the mais
field; ()) mouthpiece for 3-cm waves} (t)-
copic plasss guni 5) elactric probasi )
fluorescens screenj (7) nelicsl winding.

‘Card 3/3

APPROVED FOR RELEASE: 08/23/2000

CIA-RDP86-00513R001550730002-8"



SINEL'NIKOV, K.D.y akedemik, otv. red.

(Plasma physics and problems of controlled

CIA-RDP86-00513R001550730002-8

LA L TR e~

+rermonuclear

synthesis; reports] Fizike plazmy i problemy upraviiaemojo

termoiadernogo sinteza; doklady.

1963. 366 pe.

1zd-vo Ali USSR,
(MIRA 17:5)

1. Konferentsiya po fizike plazny 1 problemam upravlyaye.ogo

termoyadernogo sinteza. 3d, Kharkov, 1962. Z.

Ukr.3SR.

APPROVED FOR RELEASE: 08/23/2000

Akaderiya nauk

CIA-RDP86-00513R001550730002-8"



"APPROVED FOR RELEASE: 08/23/2000

AL e 2 SR . AT AL R E S EE

CIA-RDP86-00513R001550730002-8

R B S S R - T A N I A S A I M M R B et mamsmen = - =

IR RN

| 1G . t'khntrdo
] L'NI 9 Dolley [

Protlea

[Reports of the Conference orsx Pt:amieg’hygi‘c&a;;d v:::‘ .
1led Thermonuclear Synthes

;gn(i:':';z:.;.aii po fizike plazmy 1 probleme upravliaenogo

.nauk USSR, No.2.
termoiadernogo sinteza. Kiev, Izd-vo Akad.na (MIRA 16:7)

em)
1. Konferentsiya po fizike pl;ir:ykivprcigégme upravliyayemogo
. intesa, 2d rkov, o
termoyadermgo(;].aama (Ioni’zed gases))
(Thermonuclear reactions)

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550730002-8"



" POED FOR RELEASE: 08/23/2000

i 20 BRSO, i v ta SEEEARh

CIA-RDP86-00513R001550730002-8

& TR LR a - .
e R B A T BT R T A N Bl AR N A ot o =

. ACCESSION NR: oAT4036054 “ : | 8/2781/63/000/003/0164/0168
. | )
AUTHORS: Nazarov, N. I.; Yermakov, A. I.; Tolok, V. T.; ginel 'nikov,
AKQ D- -

‘_ .TITLE_: Investigation of instability in the cyclotron method of
. plasma heating

SOURCE: Konferentsiya po fizike plasmy* i 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, T1zd-vo AN UKISSR, 1963, 164-168

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

 ABSTRACT: To clarify the question of the effectiveness of plasma
heating by ion cyclotron waves and to study the influence of the
- .Cwd 1/5 L D
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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

' of the tests indicate that there exist two distinctly different

' modes 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
power level supplied to the plasma, and the smaller the pressure the
~smaller the critical power. The critical power depends on the

' cleanliness of the system and increases for a poorly preconditioned
system. This dependence on the pressure and on the purity of the '
system 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 observed instability cannot be recon= :
ciled with the existing theoxry. "In conclusion the authors thank
Ya. B. Faynberg 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. Oxig. arxt. has:
5 figures. '

. ASSOCIATION: None
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AUTHORS : sinel‘'nikov, K. D.; Safronov, B. G.; Padalka, V. G.; Demi-
denko, I. I.

TITLE: Visual study of' plasmoids

SOURCE: Konferentsiya po fizike plazmy* i problemam upravlyayemogo
termoyadernogo sinteza. 3d, Kharkov, 1962. Fizika plazmy* i problemy*
upravlyayemogo termoyadernogo sinteza (Plasma physics anc problems

of controlled thermonuclearx synthesis): doklady™® konferentsii, no. 3,
Xiev, Izd-vo AN UkrSSR, 1963, 232-236

TOPIC TAGS: plasmoid. plasmoid acce eration, toroidal drift insta=
bility. plasma research, plasma magn tic field interaction, plasma
diffusion

ABSTRACT: Apparatus is described for visual observation of the shape
of a plasmoid moving in electric and magnetic fields. The apparatus '
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: described can be used successfully even for plasmoids with relative=

ly low ion concentration (108--10 cm~3) which are difficult to in-

! vestigate by their waves (for example, high speed photography and

: spectroscopy). The instrument (called "plasmoscope” by A. V. Zhar-

inov) is based on accelerating the plasma electrons between grids

and causing them to induce glow of a juminor on a flat glass. The

techniques required for the preparation of the plasmoscopes are

described. The apparatus was used to investigate the entry and

passage of a plasmoid in a longitudinal homogeneous magnetic field

| and in a field of toroidal configuration, using a source of the

; Bostick type and 2 discharge-from 1 microfarad capacitor at 4 kV.
The plasmoid velocity was (7--8) x 104 m/sec. The broadening. of
the plasmoid in the homogeneous-field region may be due to differ-
ences in the angle at which the plasmoid enters the gradient field
near the solenoid. In the case of toroidal configuration, it is
assumed that the magnetic fiald compensates for the plasma polariza=
tion. The length of the toroidal part of the field must not exceed
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the length of the plasmoid for such a model, and as the plasma

moves along the helical solenoid the plasmoid passes through it only
so long as its length exceeds the length of the helix. Otherwise a
strong drift of the plasmoid is observed and the plasma does not get
through. An experiment was performed to ascertain the effect to
which the toroidal configuration can clear the plasmoid of the “tail" -
of heavy ions. The results indicate the feasibility of such a '

cleaning method. Orig. art. has: 6 figures.

ASSOCIATION: None
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n the opposite direction. The apparatus con~
sists of a cylindrical vacuum chamber 20 cm in diameter made of stain—
1ess steel and placed inside the field-producing coils. Each coil
is connected toO buck the neighboring one. so that three traps with
angle magnetic field geometry are projuced, with a 15.6 cm dis~-

cance between magnetic Gaps- Conical plasma guns were used. The
plasma was injected into the apparatus punmped out to 6.6 X 10™% n/m“.
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 temperas
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 wnich 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

injection of plasma i

sharp-
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SoLnted cut Chidl boutn che apparatus and the method arae pre.iminary
and “his affects the accuracy of the final results. Orig. art. has;
12 figuraes.
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Diazram of sebtup: 1 - magnetizing colls, 2 - plasma gun,
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AUTHORS: 2y*kov, V. G.; Stepanenko, I. A.: Tolok, V. T.; Sinel'nikov,
K. D. . e

p1TLE: Injection of plasma through an annular gap of a trap with
opposing magnetic fields

SOURCE: Konferentsiya po fizike plazmy* i problemam upravlyayerogo
termoyadernogo sinteza. 34, Knarkov, 1962. Fizika plazmy* i prob-
lemy* upravlyayerogo termoyadernogo sinteza (plasma physics and
problems of controlled thermonuclear synt’nesis); doklady* kcnferen-—
tsii, no. 3. Kiev, Izd-vo AN UkrSSR, 1963, 273-282

TOPIC TAGS: plasmoid, plasma source, plasmoid plasma interaction,
magnetic trap, plasma confinement, plasma injection

ABSTRACT: With an aim at reducing the particles lost wlhiern 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 thre gap
periphery. The report describes the first experiments in which in-
jection was investigated both in a stationary gap in the macnetic
field, as well as in the gap existing during a certain time ("mag-
netic valve"). To simplify the initial experiments, the infection
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 vacuum 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 permitted simultaneous
switching of all eight guns oOr a fraction_of them. The plasmoids
injected by each gun had a density 2 x 10 cm~> and a velocity of

3 % 10% m/sec. The working vacuum was 6.6 x 1074 n/mz. Tha maximum
magnetic field intensity, equal to 2 X 10° A/m, was located 40 cm
away from the magnetic gap. The experiments, have shown that a plasma
injected into a gap between opposing magnetic fields moves subse~
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quently along the system axis. A strong interaction was observed
between 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.
ASSOCIATION: None
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1. Fiziko-tekhnicheskiy institut AN UkrSSR, Khar'kov.
(Plasma (Ionized gases))
(Interferometry)
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AUTHOR: Dcmidonko, 1,1.; Padalka, V,G,; Safronov, B.G.; Sinel'nikov, K.D.

TITLE: Interaction of plasma bursts with a transverse magnetic field
_ SOURCE: Zhurmal tekhnicheskoy fiziki, v.34, no.7, 1964, 1183-1190

TOPIC TAGS: plasma, plasma-magnetic field interactiom, plasmoid, plasma source

ABSTRACT: The behavior of plasma bursts on meceting a transverse magnetic fiold was
investigated experimentally. The plasma burats were produced by 15KV discharges of
a 3-microfarad capacitor bank through a conical plasma gun with plastic walls,
and traveled at 2.3 x 105 cm/sec down an 8-cm-diamcter copper drift tube. At 70 cm
from the plasma gun the drift tube intersected,at right angles,a second copper tube
10 cm in diameter, in which an approximately uniform axial magnetic ficld of a
strength up to 725 oe was maintained with a solenoid. The behavior of the plasmas
' was observed with magnetic probes, a shielded electric probe, and a "plasmascope”
" (a fluorescent screen which is photographed when the plasma impinges upon it). Mass
spectroscopic analyses of the plasmas were also performed. When a plasms burst en-
! tered the transverse magnetic field, a portion of it passed through the field in

' 'Canf"‘! 1 ,3
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" the original direction with reduced velocity, and a portion of it was "captured” by
the field and traveled down the side tube in both directions along the lines of
force. The captured plasma moved virtually parallel to the lines of force (the sha-
dow image of a grid of 8-smm-diameter holes on 8-mm centers was quite sharp at J0 cn
and it traveled with a considerably greater velocity than the original plasmia burst.
. The velocity of the cnptured plasma increased with increasing magnetic field, and
amounted to 6.3 x 108 cm/sec in a ficld of 4500€. The portion of the plnsma tra-
versing the magnetic field suffered a displacement perpendicular both to the field
and to the direction of motion. It is suggested that this displacement 48 due to
drift resulting from a longitudinal polarization of the plasma. The plasma consist-
. ed chiefly of Ht, c*, O*, Fe*, C2*, 02+, and 03*. Most of the heavy ions traversed
the transverse field, nnd only At nnd C* were found in the captured portion. The
mechanism of the capture and acceleration of the plasma by the transverse magnetic
field is discussed very briefly; it 1s not understood. The authors assert that a
p:re hydrogen plasma i8 much more easily captured by a transverse magnetic ficld
4is the impure plasmas investigated in the present work, and they call for further

inves Lization of the role of the heavy iona in this process. Orig.art.has: 10 fi-
gures and 2 tables.
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AUTHOR: - Zy*kov, V, G.; Sinitsa, N. G.,; Stepanenko, I. A.; Tolok,
V. T.; Sinecl'nikov, K. D.

TITLE: Inventigation of interaction of plasma fluxes in a transverse
magnetic field

" SOURCE: zhurnal tekhnicheskoy fiziki, v. 34, no, 8, 1964, 1417-1423

' TOPIC TAGS: plasma thermalization, plasma interaction, plasma
i flux collision

ABSTRACT: This article is a continuation of experimental investiga=-
tions of the possibility of complete slow-down and thermalization
of fast opposcd plasma fluxes in order to convert the kinetic energy
of their directed motion into thermal encrpy. The Investigation was
carried out with apparatus consisting of a plasma source, a plasma guide,’ I
_a magnetic screen, 8 mapgnetic coils, a vacuum chamber, a double ) !
clectric probe, and a collector probe. The chamber, which was 20 cm

in diameter, was placed in a longitudinal magnetic field produced
by coils driven by a d=c current generator, The fiecld could be
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" nmikov, K. D. (Academician AN UKrSSR) r— :_

' pITLE: Energy spectra of a plasma interaction with a transverse
magnetic field if

| SOURCE: AN SSSR. Doklady*, v. 157, no. 6, 1964, 1335-1337 i

TOPIC TAGS: plasma source, plasma magnetic field, plasma trapping, : -
plasma charged particle distribution, plasma axial inhomogeneit, :
plasmoid ionic component

ABSTRACT: This is a continuation of earlier tests by the authors
(ZhTF v. 34, No. 7, 43, 1964), and its purpose is a detailed analy-
sis of the ionic component of a plasma produced by a conical soarce *
and traveling in a magnetic field. The experimental setup for study-
ing the interaction between plasmoids and a transverse magnetic

»
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field was the same as used by the authors before, and the mass

analyzer employed was that described by A. A. Kalmy*kov et al

(pribory* i tekhn. eksp. No. 5, 142, 1963). The results indicate

that the ability of the plasma ions to penetrate through the trars-

verse magnetic field increases with increasing m/Z (m -- ion mass,

2z -- charge) and with decreasing ion energy. The plasma capturec.

by the magnetic field contains much more hydrogen than the plasma.

ejected from the source. With increasing intensiE} of the magnetic

field, the energy spectrum of the hydrogen ions of the plasma passing

j through the field shifts towards lower energies, whereas the enexrgy -

d spectrum of the protons of a plasma moving along the magnetic field

| shifts towards the higher energies. The results suggest that the: P
density of the leading front of the plasma, where the higher-energy -
hydrogen ions are situated, is not high enough so that when the

plasma entexrs the transverse magnetic field the front part of the -
plasmoid becomes detached. There is no broadening of the plasma

pulses after passing through the magnetic field, and the perpendi.cu-
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lar ion velocity is very rapidly transformed into longitudinal
_velocity. Orig. art. has: 2 figures.

- ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk UkrSSR
. (Physicotechnical Institute, Academy of Sciences, UKrSSR)
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~ITLE: Transverce injection of & piasma in a magnetle field

SCURCE: AN UKrSSH. Isoledovaniye placmennykh sgustkov (Study of plasma clusters).
Kiev, Naukova dumka, 16405, 5-16

TUPIC TAGS: plasma injection, plasma crarged particle, varticle collision, dielectric
COuntunt plasmoid, plasma magnetic ficld

g A

ABSTRACT: Moking use of the laws of conservation of +he number of particles, of the
energy, &nd of the momentum, the authors calculate the drift velocity, the components
of the dielectric tensor, the field energy density, the plasra velocity, the flux
density of the energy of orbital motion of the electirons and the ions, and othgi paiz-
meters of & plasma injected transversely into a FZ{HCulC field. Special at?entho:
said to the spreading of the plasma along the magnetic field, and it is shown tha [
this effect is not due to collisions alone, but ""o to the effect of the electiric
fields which result from the distortion of the magnetic Tield at the point where the
plesma is injected. Orig. art. has: 2 figures and 41 formulas.
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! AUTHOR: Zykov, V.G./ Stepanenko,l,A./ Tolok, V.T./ Sinel'nikov, K:D, 41 g i
. . \
TITLE: Investigation of the capture of glaum'}in a magnetic trap with opposing
| 1ields : e ;1

T

‘ SOURCE: Zhurnal tekhnicheskoy x‘tst‘ki, v.35, no.1, 1965, 62-71

‘1 TOPIC TAGS: plasma confinement, magnetic mirror, cusp field, plasma interaction I
; :
!

ABSTRACT: The authors have investigated the confinement of plasma by a three-cusp

magnetic field produced in a 20 cm diameter stainless steel cylinder by four wind- |
ings disposed as shown in Enclosure Ol. The maximum magnetic field at the wall of
the chamber in the cusps was 1200 Oe. Hydrogen plasma was injacted at one or more
of the cusps by four conical plasma guns equally spaced about the periphery. The |
ion density and electron temperature were measured with probes, and the mignetic i
properties of the plasma were studiod with a magnetic probe. Particular attention
was given to the density and persistence of the plasma in the plane of the gentral
cusp (Zo in the figure). It was found that vhen the plasma was injected only in tho!

i
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: central cusp the magnetic field did not tend to confine it to this region, The mage-,
; netic field did, however, tend to confine to the central region plasma that was in-
| Jected at one of the side cusps (a.g. Z3), and this tendency was markedly inoreased.
(the decay time increased from 30 to 35 microsec) when’'plasma was injected at both
side cusps (23 and 4_g) simultanecusly. This behaviar 1s asoribed to interaction
between the opposing plasma atreams entering the ceatral region from the two sides,
The maximum density reached by the plasma on the axis in the Zo plane when it was
sinultaneously injected at all three cusps was 7.5 x 1014 gn=3, In all casaes the
electron temperature (approximately 4,5 eV) was independent of time, "In conclusion!
the authors express their gratitude to A.P.Dolgom for his techanical aasistance with!
| the measurements.” Orig.art.has: 13 figures, s i

: i
A . . 'A '
: ASSOCIATION: Fizichesko-tekhnicheskiy inatitut AN Ukrsgl,mnr‘kov (Fhysicotéchnical

_Institute, AN yxr58R) l
SUBMITTED: 13Jan64 . ' ENCL: 01 8UB CODE: M8 |-
e
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Diagram of the npparatus' 1 - wind'ngs, 2 - plasma guns. .
3 - double electric probe, 4 - mgnetic probe. .
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13

TITLE: On possible development of instabilities in a plasma captured by a trans-

verse magnetic field c;\ 2
4/
SOURCE: Zhurnal tekhnicheskoy f£iziki, v.35, no.1l, 1965, 154-156 B

TOPIC TAGS: plasma, plasma instability, transverse magnetic field, longitudinal
magnetic field

ABSTRACT: The development of instabilities in plasma bursts trapped by a trans-
verse magnetic field and traveling parallel to it were tnvostigated., The apparatus
and the peculiarities of the capture and propagation of the plasma bursts have heen
previously described by four of the present authors (ZhTF 34,1183,1964). In the pre-
sent experiments the plasma bursts passed through a 1.5 cm diameter circular aper-
ture in a screen located 30 cm from the point of capture and were obeerved at vari~
ous distances from the screen with a "plasmascope”. When the screen was of dielec-
tric material, or when it was of metal but floating, a tongue emerged from the more
dense side of the plasma, grew, and reached the wall of the chamber after the plas-~
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ma burst had traveled some 60 cm from the screen. This instability is assumed to be
of the Rayleigh-Taylor type and due to the rotation of the plasma, its inhomogene-
- ity, and the presence within it of a net negative charge. When the screen was of
. metal and grounded, the development of this instability was almost entirely sup-~
. pressed., Experiments were also performed with a screen containing a 4 mm wide slot |,
. instead of a circular aperture. In thia case the instability did not develop. The

- failure of flute instability to develop in the plasma sheets that passed through
{ the slot is discussed briefly. Orig.art.has: 4 figures.

"ASSOCIATION: Fiziko-tekhnicheskiy institut AN UkrSSR, Khar 'ko¥ (Physicotechnical
Institute, AN Ukr8SR)
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- Au'iuom Demidenko,I.I.; Lomino,N.8.; Padalka,V,G,; Safronay ,B.G.; 8inel'nikov,K.D.'

. b e,

- TITLE: Investigation of some proporties of a lagma captured by a transverse
: magnetic field ‘ 7
50

" SGURCB: churnal tekhnicheskoy fiziki, v. 35, no. 5, 1965, 823-826 P

' TOPIC TAGS: plasma trapping, plasma magnetic fiold, plasma polarization, plasma
: injection ; B

- ABSTRACT: The authors have previously found (ZhTF, 34, 43, 1984; DAN SSR, 157,

. 1339, 1964) that a portion of the plasma injected into a transverse magnetic f&bld
is captured by the field and moves parallel to it. They have continued their in-
vestigation of this phenomenon (which is not understood) with an apparatus
sinilar to that previously employed, but larger. In the present apparatus the
longitudinal magnetic £i0ld is maintained in a 12 cm diameter, 300 cm long driff
tube; with the plasma transversely injected at the center of the drift tube, theo

. motion of the captured plasma could be followed for 120 cm. The polarization of

* the captured plasma was observed with probes. After a decrease of 20 to 50% in
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§ the first 30 or 40 cm, the polarization decreased only very slowly with distance

' from the injection point. The expected drift of the captured plasma in the
crossed fields (the electric field due ‘to polarization and ‘the applied magnetioc
f£ield) was observed with the aid of a glatted plastic diaphragm and a “plasmascope"
(L.I.Yelizarov and A.V.Zharinov, Nucl. Fus., Suppl., 2, 699, 1962). The effect of! "
shorting out the plasma polarization with a copper disk was investigated; this was’ ’
found, in accord with the findings of D.A.Baker and J.F.Hammel (Phys. Rev. Letters,
8, 157, 1962), to inhibit the transverse motion of the captured plasma, Orig. 3rt.

has: 2 formulas and 3 figures. \

—
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AUTHOR: Akshanov, B,S.; Marinin, V.G,; Strel’ tsov,A,1,; Sinel’'nikov,K, D,

ORG: none

TITLE} Injection of charged particles into a magnetic mirror trap

SOURCE: Zhurnal tekhnicheskoy fiziki, v. 35, no. 12, 1965, 2232-2234

TOPIC TAGS: magnetic mirror, cusped magnetic field, charged partiele, pewsbcie
injactiony-nonhomogenoous=nagnetde—finlit, magnetic field 1ntensity) e LY “‘7‘4{’

ABSTRACT: This * brief communication” is a continuation of another paper by two of
the authors, K.D.Sinel' nikov and B.S.Akshanov (Sb. * Fizika plazmy 1 problemy uprav-

lyayemogo termoyadernogo sinteza‘, No, 4, p.—-103, Izd, AN USSR, Kiyev, 1965), in which
¢

a method was proposed for 1njectfgg éhéféea particles into a magnetic mirror system
by allowing them first to pass through a magnetic field with cusped geometry, part of
which forms one of the mirrors of the trap. It is shown that a criterion given by
K.D,Sinel’ nikov, N,A,Khizhnyak, et al.{(Ibid. p. 388) for penetration by the injected | __
particles of the second: magnetic mirror in the case of equal magnetic field strength
in the two mirrors becomes more stringent (particles are captured over a wider range
of energy and injection radius) provided the magnetic field strength in the second
mirror is greater.than that in the first., The theoretical conclusion was tested

Caord 1/2 uDC: 533.9
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experimentally by injecting electrons of Jifferent energles into an asymmetric bi-
conical cusped field, and reasonable agreement was found, It is concluded that the
proposed method of particle injection will be reasonably efficient in strong fields,
provided the ratio of the field strengths is properly chosen. Orig. art. hass

10 formulas and 1 figure¢
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Yamnitskly, V, A,; Azovskava, Z.A.. :
'ORG: none ) &t/ ;
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214 ey = :

TITLE: Injection of particles through an acute-angled magnetic trap into a mirror trap with |
increasing fields of the mirrors :

SOURCE: AN UkrSSR. _Fiziko-tekhnicheskiv institut. Doklady, no. 70, 1964. Inzhektsiya .
chastits v zerkal'nuyu lovushku s narastayushchim polem v probkakh cherez magnitnuyu :
lovushku ostrougol'noy geometrii, 1-13

TOPIC TAGS: .magnetic mirror machine, partiele trapping, magnetic trap@ompu\“er !
cadevlofion chorged gaxticle :
ABSTRACT: The authors investigate the passage of charged particles injected through an |
end slit parallel to the axis of the magnetic field through an acute-angled magnetic trap. -
A general intreduction of magnetic mirror effect is followed by a theoretical study of the _V(-
‘effect of acute-angled field geometry on the eccentricity of particles passing through the
zero field plane, and the filling of an increasing field mirror trap by particles passing

;Card 1/2.

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550730002-8"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550730002-8

I T I B T T Y SR NI ALE X iR ko [ — R
fatss ‘. - 4 ‘k SR ETEE .,‘ !?ﬁ-.ill&?‘iﬁ&rﬁ"?fﬂ!b!:?ﬁiﬂ !ﬁﬂ-‘vﬂ.‘:a‘sﬁa’)?a’:—‘}éﬁ?ﬁﬁ'EE{S?L‘?::‘&RE‘%;‘;’W“

L 16930-66 .
ACC NR: AT6002496 ' O

i
{

through the acute-angled trap. The paper gives 1) the conditions for the passage of particles
with large and small displacement of the particle rotation center from the magnetic axis; '
and 2) the results of the numerical calculations of the trap filling carried out on the UMShN :
electronic computer. Curves presented depict the conversion of longitudinal into transverse’;
velocity as a function of the injection-to-final-radius ratio, and as a function of the initial !
radial velocity, and particle trapping during a slow field increase. The results show that |
the method for particle trapping presented is technologically feasible. Acute-angled traps [
with higher field harmonics are not studied. Orig. art. has: 21 formulas and 8 figures. i
) 1
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. ABSTRACT : The properties of charged particle motion in magnetic traps of the "picks B
jet fence” and "magnetic wall" (with negative field curvature) types are considered
and their trajectories determined by numerical integrations. The traps are charac-:
. terized by axial symmetry and small angles between field lines. The analytical

; form of the fields is described by the expansion of the scalar magnetic potential
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,TITLE: Experimental investigation of charged particle motion in picket fence mag-
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SOURCE: Konferentsiya po fizike plazmy i problemam upravlyayemogo termoyadernoge i _
. sinteza, 4th, Kharkov, )963. Fizika plazmy i problemy upravlyayemogo termoyadernogo:

1, .
{netic traps =2/, ,,
l l

{sinteza (Physics of plasma and problems of controllable thermonuclear synthesis);
j doklady konferentsii, no. 4. Kiev, Naukova dumka, 1965, 403-410
H

!TOPIC TAGS: magnetic trap, electron gun, particle trajectory, plasma injection,
| electron reflection

ABSTRACT: The main objective of the experiment was to study the trajectories of
injected electrons with the help of luminescent screens inserted into the trap re- ...
igion. Experimental study of the electrons injected into a magnetic trap formed by °
: two opposing fields (cusp §eome§ry) has shown that a plasma of relatively long du- :
‘ration (0.1 sec) and of 102 cm ¥ density can be obtained. A series of photographs. .
‘ .
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'of observed trajectories are shown including those of repeatedly reflected elec-
‘trons. This technique led to the solution of several problems associated with the
‘injection of electrons into magnetic traps. It was found that the electron gun
position relative to the magnetic axis has a strong effect on the plane of reflec-
tion and region of trapping. The eritical energy of the reflected particles was
'consequently plotted as a function of the radial position of the injector. The de-.
‘pendence of the adiabatic particles on the injection energy and their reflection
‘and transmission for various radial positions of the injector were also studied. It:
'was found that the resulting spiral trajectories must be controlled in their rela- i
ition to the axis in order to obtain optimum trapping. Some experiments (not de-
;8scribed in this work) with magnetic mirror traps were also performed. Orig. art.

has: 12 figures.
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} 21,48 3

| ABSTRACT: The process of filling a magnetic mirror configuration of small volume,

j formed by very strong magnetic field, ?g studied. The system considered is a mag- .
‘netic trap of the GVL-2 device described in Borovik, Te. S., Busol, F. I., Kova--

|lenke, V. A., Yuferov, V. B. and Skibenko, Ye. I., p. 421, Konferentsiya. The sys-|
'tem has a mirror ratio which can be varied from 1.5 to 4. To predict the fon den- !
l .
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R Q
ABSTRACT: The behavior of a pla’sma in a magnetic mirror trap formed by particles in-
jected through a cusp configuration is studied. The particles selected for investi-
gation are those which at injection have curvature radius of less than 71% of the Lar-
mor radius, i. e, those which proceed without reflection into the magnetic mirror re-
gion. The eccentricity of the particle trajectory (passing through the zero field
plane) due to the cusp configuration is analyzed. Two competing processes become evi-
dent; one tends to establish an E-layer as in the Astron machines and another tends to
fill the axial region of the mirror trap. The analysis is further extended to deter-
mine the accumulation in the magnetic mirror trap of particles passing through a
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smooth cusp field having only a zeroth harmonic. The conversion of longitudinal ener-
gy into transverse particle energy is determined as a function of the initial radial
distance of the trajectory from the magnetic axis. The number of particles trapped
indicates that construction of an experimental machine is feasible provided the proper
magnetic field configuration is used. It is estimated that a field with high harmon~
ic components would trap particles with broader initial velocity and infection angle
Orig. art. has: 7 figures, 10 formulas.

parameters.
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TITLE: Investigation of injection and confinement of charged particles by a magnetic
mirror trap

SOURCE: AN UKrSSR. Magnitnyye lovushki (Magnetic traps). Kiev, Naukova dumka, 1965,
18-27

e .
TOPIC TAGS: magnetic trap,'mirror wwes, plasma confinement, plasma injeation, elec-
tron gun, ionization/ Y

ABSTRACT:g/The present work describes experiments in which the injection of particles
into magn€tic mirror traps is accomplished using a circular electron gun generating

directed flow of particles which pass through the magnetic cusp configuration into the
mirror trap. At the opposite end of the mirror trap, an additional strong field coil
is added to provide a reflecting barrier for those particles which can pass through

the main trap. The injected beam was studied by the use of luminescent screens which |__
show that the beams are sufficiently intense to cause ionization of the atoms in the
magnetic trap. Another beam of low intensity was used for probing the plasma and the
main beam. This beam probing technique led to the conclusion that almost all inject- | __
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ed particles stagnate in the trap region. The resulting space-charge lifetime was de-]
termined by the same technique. These results were obtained by introducing discrimi-
nating modulation on the probing beam. The results of these experiments confirm theo-
retical predictions of the mechanism converting linear flows into spiral ones. It

was also found that plasma duration time corresponds to the burnout time (complete
jonization) which creates a plasma of about 8.10!! cm™3. It is concluded that beam
electron trapping was due not only to ionization and charge exchange but also to the
development of beam instability. Orig. art. has: 6 figures.
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TITLE: Confinement of charged particles pulse-injected into a trap with ntationary
» fields

; SOURCE: AN UkrSSR. Magnitnyye lovushki (Magnetic traps). Kiev, Naukova dumka, 1965,
1 27-35

TOPIC TAGS: magnetic trap, electron gun, plasma 1n]ect10n bi“j‘“f‘”kdh'

ABSTRACT: Bxperimental injection of charged particles into magnetic traps is studied
using high power electron guns in which the accelerating potential, amplitude and
duration were regulated to produce square, half-sine, and sawtooth waves. The magnetic
coils and field configuration (for injection through a cusp into a magnetic mirror
with constricted far end) are shown in figure 1. Probing electron beams &nd lumines-
cent screens were used to show that plasma confinement time is in the tens of micro-
seconds and depends on such parameters as initial density, injection pulse time and
amplitude. The luminescent screen surrounding the plasma gives evidence that the in-
jected beam strikes the wall at critical energies. Plasma confinement time and the
onset of a rapid breakup of the plasma are increasingly delayed as the initial pres-~
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sure increases. The method employed can produce 10'2 em™3 plasma. The resulting plas-
ma is very similar to one produced by continuous injection but it maintairs high elec-
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~ tron temperatures for a somewhat longer time. Orig. art. has: 6 figures.
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