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Rotating Plasma Device, G-II Device.

TosHio T ANABE, HIROSHI MASE, GORO MIvAMOTO,
Takaya TANABE, TETUAKI SUZUKI, and RYUICHI SHINOMURA

Abstract. — A rotating plasma device (G-II Device) was constructed for the study of multicomponent plasma
under the influence of large acceleration. The experiments were performed for He at the initial pressure ranged from
014-

0.01 to 0.1 Torr. The paramaters of the rotating plasma are as follows: density n=1 ~15 [cc, temperature T, =T;=

5x10 eV, plasma rotation vg [2nr =10° r.p.s. and acceleration v¢2/r =0.2x 1010m/sec2.
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Structure of the chamber. (I) inner electrode,

@ outer electrode, @ end wall, @ insulator.
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Fig. 4 Magnetic field configurations calculated
by means of a computer. (a) 1/r varing
and (b) uniform fields.
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Fig. 5 Spatial distribution of magnetic field. Fig. 6 (a) Block diagrum of the control systems,

Magnitude of field seems to be varing
inversely with r in the effective region.
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Table 1  Main characteristics of G-II Device.

CHAMBER

material
diameter
length
evacuation

stainless steel 304

40 cm {main chamber), 10 cm (side chamber)
45 cm (main chamber), 25 cm (side chamber)
1x6'DP 850 1/sec, 1x10°% Torr

MAGNETIC FIELDS

coils main coil
A 7cmID x 6.5cmthick, 10 turns, 2 sections
B 50 4.6 10 4
end coil
C 20 4.6 10 6
auxiliary coil
D 42 2.0 2 2

configuration

magnitude
power supply

a. strong concaved (including Bo¢1/r)
b. mirror
c. uniform
£ 2kG
B-bank 3kV, 27kJ (with crowbar circuits)

PLASMA
gas

initial pressure

He
0.01~0.1 Torr

density ]O]3Av1014/CC

temperature Té:Ti = 5410 eV

rotation 105 r.p.s.

acceleration 0.2 x 10]0 m/sec2

power supply D,-bank(fast) 20 kV, 5 kJ

control

1
Dz-bank(slow) 3 kv, 1 kJ

6 ch. delayed pulse generator
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Table 2 List of diagnostics.
type objective
1 electrostatic probes ion density distr. ni(r)
relative velocity, v¢i/vTi-
of ions
2 magnetic probes B configuration, B(r)
3 diamagn. coils diamagnetic flux change
4 Tline shift velocity, V¢i and v¢n, of
ion and neutral particle
5 1line broadening ion temp. Ti (doppler)
eln dens. e {stark)
6 HB-continuum eln temp. Te
7 press. probes dynamic pressure, p
(shultz gauge,
piezo-electric
press. gauge)
8 rogowski coils discharge curr. I
azimuthal curr. I¢
short cct curr. IS
9 mass filter mass separation
10 sputter probes velocity, V¢s’ of sputtered
particles
distr. of impurities
r.p.s., MEE02x10"° m sec? ODEHEKEY 7 X< H
Boni
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