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Development of Coaxial Rotating-Plasma Gun

Takashi IKEHATA? Toshio TANABE* and Hiroshi MASE*

Abstract — A rotating- plasma gun has been devised to produce plasma streams with higher

rotational velocities. The working mechanism of the gun and the results of a preliminary experi-

ment have been described.
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Fig. 1 Illustration of rotating-plasma

geometries; (a) open-field geo-
metry, (b) toroidal geometry,
(c) plasma gun geometry.
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Fig. 2 Plasma production by rotat-
ing-plasma gun.
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Fig. 3 Photographs of the gun con-
structed; (a) whole view, (b)
view of the inner electrode.
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Fig. 4 Electrical circuit.
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drive current I, (b) terminal
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of plasma ejection.



184 OIS T k=

FEV, E8RI0EkEEEbIC, PINZ+ b 44— F
T U7 AR SO DERFRZ (L & L U HEE R DB
BMOBEARYT . FREBE KV, fEBKEE 7 v T
BRI OERM DL 1 — 5Tor TH - 7o

EREEEME— FTEHLL, KWEVERE, B
40 1S, BEEGTERIO4S ORWFERBIC—HT 2, £
EER V., W5B, 221td 5 &, WFEEVITIIEL
DBROoNDY, BREFEIAETHICY—7#EH Vick
BILTHERTE2DHTH 7o iU, AHEED A v
=GV RWT 3 XvDA v =5 v RCE~KERAT
HBEERT, BREELOATEBEOR, L3, R
~=0038L, L=1xHLAKEOONS., HOWEB,
35

B, (kG)=0.2 I (kA) (5)

EHABNBOT, £— /Wi (1 =24kA) 3 B, =
48kGTH 5,
SO FEE Vi

_ (pedL dr
\%4 (R+dt)l+Ldt+VH (6)

THEA LN 5%, LT, AUE—IHIZT 7 X=Dikflic
LHBEBRTT, BE_HHEBHDOA V579 v RICLDE
ElTA2&bdT, REDHE G =v, B, d i ERE— FiK
BOWTT 7 X< DEEICHE > THON S F—VRENT
b0, CE-—FTHHEVyg=0<&75,Fig, b8BTV
E T OREH—FT B T L,

al dLy 1 — p+
LW<< (R+dt) I=R*I]

ERBLTWS, F7, CE— Fitkk~<R E— FlcBL
TVMBRKELWRBTEE, Ve DK EELTHMRTES,
LCAT, FRDR*=R+dL./dt LBV, RiZ7
7 X2 DB, dLdt 375 X<DHLE (Z F5ED

KRR T %0 LrL, Fig.bDF—9m5Ths a0
T35 EEAREETH %, HEND, dLAAL =v,(9L
S02)TH D, HtEE Y, 0RAIEP S TH B

BN D BB IBGE AR ICEBMIL S 0, BA
KRBT 50 BREpKST DALRIZL 2 DAIFEIC I3IE—BT %,
HE— FICBOTRELERIBD 500,

—7, Fig. 5 & TBROBSEEICT, WE— FOER
PEHBICEON TV 3, CE— FTid, BE(HIER)
DHIEIC BRI BRE OO, 7 I Xv@ T REI
RE > THIB LTV %, 2, BREESELR
B, 7RI > THINCERE LAcER Y — b

%33 %  (1985)

vry (B2 L, EpimicEd LT SIcER
EEABRTHIOTH B, COEE, By — MIE
FhL TEHOLOEH L, Lid->THET 7 X< K
MMM AERFD, CORBE, BEISE  OBIHIF
BHE SN TOE,® RE— FIcB80TIE, BB
mEanTwsicd, BUU-FEHEERT S5, Bt kA
SHEBE 210 lZ EVFHCHTALIICH® < Fi,
77 X< DEERICE S O ST M /R (R R dE
YFARMABHETH Bo LIzhi->TC, BEEE—RI
75 X SR FIARICIR - THE LTV 5,

800 1
8
600 o 8
(o]
400 |
= [¢]
>
(o]
z b R ® 24
> (0]
200 ﬁ %
&
f) 1 ] ]
0 1 2 3
BZ (kG)
Fig. 6 Terminal voltage V as a
function of B (V= 9 kv).

Data are plotted at first
(O), second (@) and third
() current peaks.
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Fig. 7 Total energy deposition to
the plasma as a function of
Ve in C and R modes.
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