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EX/P4-16 Start-up and Formation of ST Plasmas by ECH on the LATE Device

T. Mlaekawa, Kyoto University, Kyoto, Japan
Contact: maekawa~energy. kyoto-u. ac.jp

Abstract: Main objective of the LATE (Low Aspect ratio Torus Experiment) device is to realize start-up
and formation of spherical tokamak (ST) plasmas by ECH/ECCD) alone without Ohmic heating power.
Plasma current is started up to 3 kA and maintained for 1 second by injecting microwaves from a magnetron
(2.45 Gllz, 5 kW). The driven current increases by increasing microwave power and external vertical field
for equilibrium. So far, plasma current up to 5 kA has been achieved by injecting microwaves in the range
of 20-50 kW from a 2.0 GHz klystron. Magnetic measurement shows that last closed flux surface with a
minor radius of a 13 cm and a major radius of R -~ 18 cm (R/a -~ 1.4) is formed. The electron density
is higher than the plasma cutoff density, which suggests that ECH/ECCD by mode-converted Bernstein
wave takes place.
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EX/P4-17 . Coaxial Helicity Injection and n=1 Relaxation Activity in the HIST Spherical Torus

M. Nagata, Himneji Institute of Technology, Himneji, Hyogo, Japan
Contact: nagata(~elct. eng.himeji-tech. ac.jp

Abstract: Coaxial Helicity Injection (CHI) has demonstrated non-inductive current generation of spher-
ical tokamnak (ST) and spheromak plasmas on several devices. In order to understand comprehensively
the role of the n=1 instability and relaxation on current generation processes in helicity-driven spherical
systems, we have investigated dynamics of ST plasmas produced in the HIST device (major radius R
= 0.30 m, minor radius a = 0.24 m, aspect ratio A = 1.25, toroidal field Bt K 0.2T, plasma current
It < 150 k and discharge time t < 5 ms in the ST configuration) by decreasing the external toroidal field
(TF) and reversing its sign in time. In results, we have discovered that the ST relaxes towards flipped ST
configurations through formation of reversed-field pinches (RFPs)-like magnetic field profiles. Surprisingly,
it has been observed that not only toroidal flux hut also poloidal flux reverses sign spontaneously during
the relaxation process. This self-reversal of the poloidal field is thought to be evidence for "global helicity
conservation". Furthermore, we have first demonstrated that a flipped ST plasma can be successfully
sustained by CHI.
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EX/P4-18 Excitation and Propagation of Low Frequency Waves in a FRC Plasma

S. Okada, Plasma Physics Labo., Graduate School of Engineering, Osaka University, Suita-city,
Japan
Contact: okada~ppl. eng. osaka-u. ac.jp

Abstract: Plasma with field reversed configuration (FRC) has extremely high beta value - it consists
only of poloidal field and the magnetic field strength changes from that of the external, solenoidal confining
field to zero at the magnetic axis. To this FRC plasma, low frequency (55-100 kHz, or 1/5-1/3 ion gyro
frequency in the external field) ringing magnetic field which decayed with e-folding time of 30 microsec is
applied by an antenna from outside the plasma. Though the main component of the applied field is in the
axial direction and the azimuthal component is smaller than other components, the main component of
the excited wave magnetic field in the plasma is azimuthal (bo). Axial phase velocity v. and the dispersion
relation of bo disturbance near and outside the separatrix is close to that of the Shear Alfv6n wave. While,
inside the separatrix, v. is close to the sound velocity. Plasma heating by this wave is anticipated if the
electric power fed to the antenna is increased, if the number of the antenna is increased or if continuouse
wave source is employed.


