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The Electron Bernstein Wave (EBW) can be effective heating method in Spherical Torus (ST) due
to density limit according to low toroidal field. Since the direct XB mode conversion requires only
a simple Low Field Side (LFS) waveguide for perpendicular injection compared to OXB mode
conversion, the experiments of plasma generation and heating by using the direct XB mode
conversion have been conducted in a small linear device with axial magnetic field bent and VEST
(Versatile Experiment Spherical Torus). In the linear device, it is observed that over dense plasmas
above X-mode cutoff density is generated by LFS X mode injection and the electron temperature
peaks near Electron Cyclotron Resonance (ECR), indicating the presence of direct XB mode
conversion and EBW collisional heating due to the short density scale length near edge Upper
Hybrid Resonance (UHR) layer. In addition, the experimental results in the linear device for the
effect of MicroWave (MW) multi-reflection using polarized slits reflecting X or O mode only show
that the multi-reflected X wave can affect the direct XB mode conversion. The similar experimental
result of XB mode conversion and EBW collisional heating are observed in VEST pre-ionization
plasma that the pattern of density profile, the position and density scale length of mode conversion
layer depend on the toroidal magnetic field and MW power. It is expected that those dependency
on input MW power can be used for non-inductive EBW heating experiment in startup phase has
been conducted for efficient XB mode conversion by controlling magnetic scale length (Lg) and
density scale length (Ln). The feasibility of non-inductive EBW heating and current drive using
direct XB mode conversion will be also investigated using 1D full wave mode conversion

efficiency calculation code [1] and GENRAY ray tracing code.
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