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Mode analysis of fluctuating toroidal magnetic field for translating field-reversed configuration plasmas by newly

developed sectored sin-cos probe
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*Koji Hirohashil, Masayuki Nagataz, Junichi SekjguchiS, Tomohiko Asai3, Tsutomu Takahashi’

Abstract: On FAT-CM device, two seed field-reversed configuration (FRC) plasmas formed by field-reversed theta pinch method, are
translated, collided head-on and merged into an improved FRC plasma in a confinement region. Magnetohydrodynamic (MHD)
motions, for example, Wobble motion of the translating FRC plasma may disturb the head-on collision. Therefore, we develop a new
magnetic probe for a measurement of a magnetic fluctuation, a sectored sin-cos probe. Characteristic of the new probe are  revealed.
Using this new probe, amplitudes and a phase of the magnetic fluctuation for the translating FRC plasmas will be evaluated. The

relation between the characteristics of the magnetic fluctuation and the confinement properties of the merged FRC plasmas will be

clarified.
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Figure 1. Schematic view of the FAT-CM device

I E AT I A OEFMAEREST 2 HEND D
WG] R BRI AN A8 0 DR E LT

By = Z B,e'?® €Y)
£=0

zHDHEEZDH, TITCIREBRESEO b A X LE
— R, B 3% ¢ E— FOREIE (EHRIEE) TbHY,
BE— FOWSGDOIRIEB, #1525 2 & TF 7 A<D RE
RAEB A2 RETE 5.

ARFFETIE, BERRRER O R KT — N IHfE T2
WT' T R Extg b L2 THEROE— ROFE
A DT ENTE, EROFHIAIEL Y b EREE
F— NRIEMN A[REZ2 43 EIR sin-cos 7’ 10— 7 % H 7= 12 B
LT,

AWFZEIE, 2 OH LWEHIEEE 2 HVC FRC 77 X
~ A ARERICBWT, WARBER BRSNS
7T A~ OEMARERNIC L RBAET D IERERS ORI
ONAHEFHI L, ERAKICBITE T 7 XA~ OiRH 5
WDEWRE ARG DT T X~ ORiE L OBIRE TR D
ZEEHWMET S,

Figure 2. Radial shift of FRC plasma
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Figure 3. Sectored sin-cos probe
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Table 1. Relation between sector number m and

included mode in analysis result £’ in case of n=1

m ’=mj+tn (j=0,1,2,...)

4 1,3,5,79,11,13,15,17,...
8 1,7.9,15,17,...
16 1,15,17,...

time [ps]

Figure 4. Mode analysis results of Mirnov Coil
(dashed line) and Sectored Sin-Cos Probe (solid
line). Amplitude of n=1 (bold line) in case of n=1,
m=4, B|=B;
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