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High density is one of important issues to be resolved in reactor-grade fusion. Experiments 

show that current drive efficiency, indicated by normalized hard X-ray emission, decreases 

sharply at high density, and is higher with strong lithiation than that with poor lithiation [1]. 

The effect of LH (lower hybrid) wave frequency (2.45 GHz and 4.6 GHz) on lower hybrid 

current drive (LHCD) characteristics has been studied on EAST for the first time ever with 

two different source frequencies applied in the same discharge, showing that higher frequency 

improves penetration of the coupled RF power into the plasma core, leading to a better effect 

on plasma characteristics. The discrepancy in current drive capability indicated by the loop 

voltage increases with density, showing that higher LH frequency is preferred for LHCD 

experiments at high density. The improvement in LHCD at high frequency is mainly ascribed 

to a reduction in parametric instability (PI) and to a lesser extent collisional absorption (CA) 

in the edge region with the 4.6 GHz wave, demonstrating the role and mitigation of parasitic 

effects of the plasma edge in LHCD in a density range that is lower than the regime where a 

ubiquitous density limit is typically observed. These results are encouraging considering that 

the LHCD tool is essential for control of the off-axis current profile in reactor grade plasmas. 

 

 [1] B J Ding et al., Nucl. Fusion 53 (2013) 113027. 

 

44th EPS Conference on Plasma Physics O4.120


