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Non inductive buildup of keV plasma using X-wave in fusion tokamak
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Non-inductive buildup of a hot plasma using Electron Cyclotron Heating and
Current Drive is theoretically proposed. There are two wave injection methods. The first is oblique
X-wave injection referred to as DX method. For the low density start-up plasma, the wave damps away
via cyclotron resonance absorption before encountering the cyclotron cutoff layer when the electron
temperature is Te>100eV and realize an efficiency ECCD. Another is oblique O-wave injection,
referred to as OX method. The waves pass through the EC resonance layer and are mode-converted into
oblique X-waves upon reflection on the inboard wall. Then the X-waves propagate toward the ECR layer
and cyclotron-damp away even when Te is very low. The OX method is appropriate for the initial
stage of the build-up discharge where Te is low, while the DX method is appropriate for latter half
of the discharge where Te >100eV. The analyses show that the plasma with130kA and 1lkeV is realized
by 4MW of wave power.
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