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Non-inductive formation of overdense spherical tokamak with EB wave in the first
propagation band by Gaussian beams
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When the 1st electron cyclotron resonance (ECR) layer is located at the

plasma core, the 2nd harmonic ECR layer is near the outboard vessel wall, the upper hybrid resonance

layer is located between them and the left-handed polarized electromagnetic wave is launched
obliquely to the toroidal magnetic field from the outboard side of the torus, then, extremely
overdense spherical tokamak plasmas are produced non-inductively with the electron density of ~6
times the plasma cutoff density. Injected electromagnetic wave is mode-converted to electrn
Bernstein wave and absorbed along the propagation path firstly by high energy electrons at the
Doppler-shifted ECR in the low field side, next by bulk electrons at the 1st ECR at the plasma
center. Bulk electron temperature is increased at the plasma center, which results in the increase
of the electron density. The degradation of heating and/or current drive by non-linear effects due
to high power density is not observed with ~200kW injection.
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