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Investigation of EBW current drive on high-field-side injection using
flux loop on center stack in QUEST
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For spherical tokamak (ST) which has limited space
for induction coils in the central part of the torus and
high f,/f.. . electron Bernstein wave (EBW) is
studied as a promising method for plasma current
start-up because the propagation is not limited by
plasma density, where f, and f, are plasma
frequency and electron cyclotron frequency [1]. So
far, several studies have been conducted using O-X-
B mode conversion by injecting electron cyclotron
wave (ECW) from the low field side (LFS) to excite
EBW, however the refraction of O-mode ECW in
high-density plasma makes it difficult to clarify
efficient EBW current drive (EBWCD) [2-4]. There
have been reports about a higher absorption
efficiency of EBW [5] and the formation of high-
density plasma started by EBW using X-B mode
conversion using RF injection from the high field

side (HFS) [6], but EBWCD remains to be confirmed.

This study has been conducted to identify the
effect of EBWCD by injecting the X-mode ECW
from HFS. The ECW was injected perpendicularly
to the magnetic field using an incident antenna
located 17 cm above the equatorial plane. The ECW
was expected to be efficiently converted to EBW at
upper-hybrid resonance layer (UHRL), then
absorbed near electron cyclotron resonance layer
(ECRL) to drive the plasma current. By applying a
magnetic configuration with a high n-index
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successfully formed in experiments. In order to
evaluate the distribution of EBWCD, the vertical
magnetic flux distribution was carefully measured
using flux loop coils distributed every 10 cm
longitudinally on the center stack. To clarify the
effect of EBWCD, the direction of the toroidal
magnetic field which determines the direction of
EBWCD was changed during the experiments to
distinguish the EBWCD from pressure driven
current. Consequently, the peak of the magnetic flux
appeared above or below the equatorial plane, which
can be explained by the inversion of the EBWCD
direction due to the ny shift of EBW pertaining to
toroidal and horizontal magnetic field direction,
where n// is a refractive index parallel to the
magnetic field line. The plasma current was expected
to concentrate on the equilibrium position in open
magnetic field configuration to do a favor for the
formation of CFS.
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