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Studies of The ICRH Antenna coupling on EAST 
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Abstract:  
The performance of the ion cyclotron range of frequencies (ICRF) Heating system depends on the coupling 
capabilities of the antenna to the inhomogeneous plasma profile in front of it. The experiments were carried out to 
study the coupling characteristics of the ICRF antenna on EAST. The aim of this study is to improve the coupling 
of the ICRF antenna on EAST. The experimental coupling resistance is compared with the calculation results 
which come from the upgraded antenna coupling code based on the variational theory. Rough agreements between 
the experimental coupling resistance and calculation results are obtained. Either reducing the gap between the 
limiter and the LCFS or increasing the plasma density can enhance the coupling resistance of the antenna with 
dipole phasing by adjusting the position of the cutoff density on the low-field-side. Altering the antenna phasing 
from spectra of higher parallel wave number to spectra of lower parallel wave number can also improve the 
coupling efficiency significantly regardless of the heating efficiency. During the gas injection experiments, the 
coupling resistance increases beyond 35% with the gas injection rate of 3.5×1020/s compared with the resistance 
without the gas injection. The coupling resistance decreases sharply at the L-H transition and there are positive 
spikes of the coupling resistance caused by ELMs that have a bad effect on the stability of the ICRF system. 
However, it is notable that the presence of the LHW can improve the ICRF antenna coupling efficiency during the 
H-mode by modifying the density profile in the SOL. The speculation that the LHW modifies the density profile 
in front of the ICRF antenna by changing the behavior of the ELMs needs to be confirmed in the future. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MFP15


