VA S S IV S AN e

ok R

K,

A

EREER T T X2 DE

WA FET ERERR EWE S

(BEFB594E9 A 7HZIM)

Production of a Rapidly Rotating Plasma

by cross-field injection of gun-produced plasma

Axira Onzu,

TAKASHI IKEHATA,

Tosuio TanaBe, HirosHr MasEk

Abstract — Cross-field plasma injection with use of a JxB plasma gun is described as a method to produce

rapidly rotating plasma in a crossed electric and magnetic field system. The rotational velocity of the plasma is
seriously limited by neutrals surrounding the plasma through strong interactions at the boundary layer. The

concentration of neutrals can be reduced by the injection of fully or partially ionized plasma into the dis-

charge volume instead of filling the volume with an operating gas.
With use of this method, it is observed that the rotational velocity increases by a factor of 2 to 3 when

compared with the conventional method of stationary gas-filling.
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Fig. 1 Schematic drawing of the apparatus:
G-1I device. Capacitor banks are used
for B, (B bank) and electric discharge

(D bank).
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Fig. 2 Structure of plasma gun;(a) side view,
and (b) top view.
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Fig. 3 Ion saturation current as a function of

%
Crosses: B;=1.8kG, closed squares:
B,=0.9kG; Vg=8kV.
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Fig. 4 lon saturation current as a function of

¥.
Crosses: B,=1.8kG, closed squares:
Bz=0.9KG; V;=8kV.

EWFEREEZON S, MK 7Tmm OBEBHTER SN
1275 Z=%FId, B,=09kGRU B,= 1.8kG D& &,
EBCYyESIR >THETR 9 cm DILENDE D, F i
77 RTBEEE 2 FEIC SR o TE LED o
Tide ST 7 XwRFHBEAFIC o THBRIGE
HTEBIDTHD, BAMFENDT 7 X~ DR
EWFRAOT 7 A EEORBLEAXE LTS LEET
&5,

Fig. 5, Fig. 6, Fig. 7i3%#hThV,, P,, B,
WL 2EHDL(a=y=2=0 ) TDT 7 X<HEED
BlAERLEODTH D, Vy BLUP, ORI LETS
7 A7 HOEEOEELREEER AL,

77X DERA—EEBET S LT T ATIEAZ
NBIFNVFE BV AT B, LicAsoTIDIR
WF =R T ORI OLEBRINI R OTEES
VECHHITBRSTHB, Fig. 5 I DL I RE

8 1 i
|
- I
. 1 1
= |
55 % 8

Vg [ kY3

Fig. 5 lon saturation current as a function of
Ve (B;=1.8kG).
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Fig. 6 lon saturation current as a function of
Py (B;=1.8kG, Vg=8kV).
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Fig. 7 lon saturation current as a function of

By (Vy=8KV).
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Fig. 8 Time sequence of P-mode experiment.
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Fig. 9 Discharge voltage Vj as a function of

P
Open triangles: Ar P mode, closed
triangles: He P mode, open circles:
Ar G mode, closed circles: He G mode.
D-bank charged voltage: Vy,=9kV.
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Fig. 10 Radial electric field E; as a function
of B;.
Open triangles: Ar P mode, closed
triangles: He P mode, open circles:
Ar G mode, closed circles: He G
mode. D-bank charged voltage: Vy,
=9kV.
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Fig. 11 Radial electric field E, as a function

of radius r.

Open triangles: Ar P mode, closed
triangles: He P mode, open circles:
Ar G mode, closed circles: He G
mode. D-bank charged voltage: Vg,
=9kV, B;=1.8kG.
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Fig. 12 Radial electric field £, as a function
of P,.
Open circles: Ar G mode, closed
circles: He G mode. D-bank charged
voltage: Vdo=9kV, B,=1.8kG.
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Fig. 13 Comparison of plasma density pro-
files between the experiment and the
prediction from a classical diffusion
model. The broken curve is from the
experiment and the solid curve is
from the prediction.
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