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Abstract

The modified Simon-Hoh instability is observed in a collisionless cylindrical plasma, produced by a
weak electron beam, in which electrons are strongly magnetized and the ions are essentially unmagne-
tized. The nonlinear evolution of this instability occurs through a sequence of sideband instabilities,
thought to be induced by trapped ions, which can lead to a chaotic state.
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Fig. 2 Typical instability frequency spectra (f = 0—100
kHz). The vertical scale is logso of spectral ampli-
tude in dBV. 0 dBV = 1 V. [6] .
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Fig. 3 I, dependence of (a) frequencies fi, fz, and fs of My,
M., and Ms modes, respectively, (b) fi/f2, and (c)
spectral amplitude of My, M, and Ms modes. Ar 1X
107° Torr, r=0.3 cm[6].
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Fig. 4 P dependence of (a) frequencies fy, f2, and f; of My,
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spectral amplitude of My, My, and Mg modes. f, =
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Fig. 5 Observation of a cascade of sideband instabilities at r = 0.5 cm when f,/f; is locked at 3 and P is gradually increased
from (a) 1.9 X 107% to (h) 2.15 X 107° Torr. The vertical scale in (a)-(h) is log1o of spectral amplitude in dBV. We identify

the state observed in {h) as the chaotic state [3] .
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Fig. 6 (a) Radial profiles of the spectral amplitudes (in
dBV) of the My, Mz and Ms modes, respectively. Iy,
=100 pA and P=1 X 107® Torr. (b) h, dependence of
f1, f4, and fz;. Here, fg is the measured ion rotation
frequency by the one-sided probe and expressed
as fa=va ko/2n, where ky=1/ry is 2cm™" and =
0.5 cm is the radius at which the spectral amplitude
of the My mode is maximum. fg; is the effective ion
E X B drift frequency for the large ion Larmor radius
[4] . The electron E X B drift frequency is neary a
factor of 20 larger than fg;. Here, f;=6.7 kHz and f;
= 46 — 460 kHz for f,=20— 2,000 yA. P=2X107°
Torr, r=0.5 cm[3].
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Fig. 7 Dependencies of f;, f, and f, on . P=2X 107°
Torr, r=0.2 cm. Values of f, calculated from ¢; me-
asured at two different radii are shown[3].

NI | -El ectronic Library Service



sk
a

77 X% - BlEER

VOBRLELT deRTF VI Y VL EDIA T VOPED
FEEITLDLZINE RS 2w, LaL, BRsShZ A
EEMEICE S TRD AR —FHTHI M0, e
AT VRO R M, E— FOERAREMIC L - T
A RN FE=F MRS Nz E R T3 [9].
COME-FRERERTIR A A=LEFYT
F—v7 b LR EFED. EBE, 7Ta—T7h 50
RIEFIX fizfo DY~ MEHERCTRIELZAZ 2172
BEERY. ThERKI o=A—f OREKREFOH
MAE—Fm=00D M E— FAREINE. 2D M,
E— FOYWHNBEEBEZIL S b oTuv. 1920
TREEE LCTHTmMoORE R 28852 LI L5
TRV EEBGER L HN—F 54 & Y HWRDE— FI%5k
WA PNV FE-FEEBIIFEEINE LS TV
BhHITonIz. UL, MoE—FDE =0 THbI L
PHASI N, ZOEFATEIANATELY., ZDIXH I
My &— FOWHBMISERBIIHBECR 20, AL L
D I A7, Ar M AERERES S, My E—FE M,
- PBEZELMT LB THL L EHOITH 5.
L7225 T, Fig. 5 ()&, WiE— FASPS5 L7 T2 b —
FATRBENG, HIL, HEBARZ MV Fig 1
TREINHIEFRYEH LR TRELLAF A ZR LT
HEEzZzbN%. Zhizx LT, Figs. 5() 5(d), 5,
5 BLU5 () 1Z3%2% (n =0, 1,2 .) DRESEL— b
WKEBHFAERLTWBWEEMIH B, Figs. 5(c) &
5(€) D & HITH A R d B\ T HE T ERE B AE oL — »
WIREL TWA DI, Hr DEBRTIZE/L— &4
TN — M DA 572785 XA — ¥ EBITHEHEL T
WheHTHhHEEZONS, Fig.5(0) TM, E—F
EM, E—=FOYITN—E=y 7S Tay 7 E3N5 L
FERIZ 7 2 FE8NB 720, Fig 5 ) UEM; E— Fo
G RBB LB R DA, T A—FIZXoTl
My E— FORENHADbNLZ LD EEBbR S, #5450
V— b T, 2x2" L 32" DRESIESIRET 285
A — FEMPEET S I EPRE STV A[10].

## Email g44210a@nucc.cc.nagoya-u.ac.jp

The Japan Society of Plasma Science and Nucl ear Fusion Research

BISBE I

968

199749 A

4.2.3 #¥&bhYIC

AR TEEFE—ATERSINLT I X< hOREO
H A AWIRD TN DOV TR, BEORVEFY —
LERWTESAEOF RS A2 BRET LI I2L -
T, HHEREEEEZEINL TWAIZ L 2 hb & FARLEERR
REE— FOHIBR X, 1203 —L v MNegs (R
BEME) OAPFIRENIZ ) A XLV DFENT T A=
EERTAHIENTE EBELE G E/2XP)EE
RBI LWL ST, FiBEEkE— FORHEE #niC
EB L) EWBARY P VOB F AW IRE~DRED
BT 2SR, 8510, TRODREERORE
2TV, —E OIS MSHL O 4 4 ¥ iz i
KIS BALBECLBDDOTHELIEEFRL.

ZE X
[1] B. B. Kadomtsev, Plasma Turbulence, (Academic,
New York, 1965).
J. P. Eckmann, Rev. Mod. Phys. 53, 643 (1981): M.
Giglio, S. Musazzi and U. Perinj, Phys. Rev. Lett. 47,
243 (1981).
Y. Sakawa, C. Joshi, P. K. Kaw, V. K. Jain, T. W.
Johnston, F. F. Chen and J. M. Dawson, Phys. Rev.
Lett. 69, 85 (1992).
Y. Sakawa, C. Joshi, P. K. Kaw, F. F. Chen and V.
K. Jain, Phys. Fluids B 5, 1681 (1993).
R. W.Boswell, Plasma Phys. Cont. Fusion 27, 405
(1985).
Y. Sakawa, Ph. D. Thesis, University of California,
Los Angeles, 1992,
R. V. Aldridge and B.E.Keen, Plasma Phys. 12, 1
(1970).
A. Simon, Phys. Fluids 6, 382 (1963); F. C. Hoh, Phys.
Fluids 6, 1184 (1963); K.I. Thomassen, Phys. Fluids
9, 1836 (1966).
W.L.Kruer, J.M.Dawson and R.N.Sudan, Phys.
Rev. Lett. 23, 838 (1969); M.V.Goldman, Phys.
Fluids 13, 1281 (1970).
A. Komori, M.Kono, T.Norimine and Y.Kawai,
Phys. Fluids B 5, 3573 (1992).

(2]

[3]

[4]

(5]

[6]

(7]

(8]

(9]

[10]

NI | -El ectronic Library Service



