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Non-inductive plasma start-up using intense millimeter-wave beam toward advanced
tokamak reactor

Idei, Hiroshi

12,400,000

28 GHz
QUEST
93 kA ( )

200 eV 5x10 m(
) 20-30 kA 0.2

©s)
CS

New 28 GHz launcher and quasi-optical polarizer systems have been designed
and developed, and its excellent beam focusing and steering, and polarization controllability were
verified at a low power test-bench and also in the QUEST tokamak at a low power level. A world
record of non-inductive plasma ramped current of 93 kA has been achieved in the oblique injection.
The resonance region was remarkably shifted to high field side due to the relativistic mass effect,
and was widely expanded due to Doppler shift effect for the energetic electrons. Up-shift resonance
conditions on the higher harmonics were considered to be continuously satisfied for the 60 keV
electrons in the low field side injection, indicating potential of realization of the highly
efficient current drive. In the perpendicular injection, relatively high electron temperature(~200
eV) and density [~ 5x10 m (almost cutoff) ] have been attained, and the non-inductive plasma
current of 20-30 kA was sustained for 0.2 s.
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