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Recent Status and Future Plans
in Spherical RFP Plasma Research in RELAX
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The reversed field pinch (RFP) is a compact, high-beta magnetic confinement concept, characterized
by self-organization of the magnetic configuration and dominated by magnetic fluctuations excited by
resistive magnetohydrodynamics (MHD) instabilities. An equilibrium analyses have shown that mode
rational surfaces are less densely spaced by lowering the aspect ratio (A = R/a) of the RFP configuration,
where R (a) is the major (minor) radius of the plasma column, therefore simpler MHD mode dynamics is
expected in low-A RFP. It is also expected that trapped particle fraction also increases in low-A. Moreover,
in low-A equilibrium, self-induced bootstrap current tends to increase [1], which may reduce the electric
current needed from an external source. In order to study these attractive characteristics of low-A RFP
configuration, experimental study has been carried out in REversed field pinch of Low Aspect eXperiment
(RELAX) [2] device with R=0.51 m/a=0.25 m, A = 2. The device is operated with a 4 mm SS vacuum
vessel (field penetration time 7, < 3 ms). Recent experimental results have shown that low-A RFP plasmas
have been obtained with plasma current I, of up to 125 kA and loop voltage V; of down to ~30 V, discharge
duration of up to 3.5 ms, electron density in the range from 0.2 to 2.0 x 109 m™ 3.

Recent progress in RELAX includes feedback control of field errors and stabilization of a resistive wall
mode. The feedback experiments have been conducted to stabilize a specific mode (m=1/n=2) by using
limited number of the power supplies, resulting in increased plasma current with longer discharge duration
up to ~3.5 ms [3]. The visible light and the soft X-ray (SXR) diagnostic with high-speed camera have
revealed simple helix structure in shallow reversal discharge [4]. Existence of a large magnetic island has
been suggested from the SXR images with a computed tomography technique and a field line tracing
technique. Thomson scattering measurement has shown that the central electron temperature is around
100 eV at plasma current of 50-80 kA, increasing with I, [5]. A super-sonic gas puffing system to control
the plasma pressure profile has been constructed and initial experiments have been started [6]. Details of
the above-mentioned characteristic behaviors of low-A RFP plasmas will be discussed.
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