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Prospects of electron heating and current drive of overdense ST plasmas have motivated research of electron Bernstein wave (EBW) worldwide. Since the EBW is an electrostatic wave, an externally excited electromagnetic wave must be mode converted to the EBW. Perpendicular injection of the X-mode wave from the low magnetic field side is a possible mode conversion (MC) scenario applicable to ST, and has been used in Te profile measurements on CDX-U and TST-2. 

In order to test the feasibility of this MC scenario for plasma heating, TST-2 was temporarily moved to Kyushu University in 2003 - 2004. Up to 200kW of microwave power at 8.2GHz, which is half of the LHCD system of TRIAM-1M, was used in this experiment. A key parameter for enhancing the MC efficiency for this scenario is the density gradient near the upper-hybrid resonance layer. A movable local limiter was installed to control the density gradient in front of the antennas.

Good antenna-plasma coupling and up to 140kW of microwave power injection, which corresponds to about a half of the ohmic heating input power, were achieved. In a high density discharge, a clear increase of the stored energy was observed at RF turn-on. The heating efficiency of over 50% was observed. The increase of the stored energy was moderate for lower density discharges. A modeling of the MC region reveals that the degradation of the heating efficiency at lower densities can be explained by the radial stretching of the cutoff-resonance-cutoff layers. 

At RF turn-on, increases of soft X-ray (h > 1keV) emission, measured by SBD detectors with a 10 m Be filter, was observed. Three 20-channel PIN diode array cameras indicated that the increased emission was concentrated in the plasma core region. These results indicate that EBW excited by MC propagated to the plasma core region and heated electrons.

