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Design of the new antenna of ECRH system on HL-2A tokamak

WANG Chao, ZHOU Jun, ZENG Jian-er, CHENG Gang-yu, RAO Jun
(Southwest Institute of Physics, Chengdu 610041)

Abstract: Using the principle of quasi-optic, the new antenna of the electron cyclotron resonant
heating(ECRH) system on the tokamak HL-2A has been designed. After being focused by the elliptical mirror and
reflected by the plane mirror, 4X68GHz/500kW/1s electron cyclotron wave beams would be injected into the
tokamak from one @350mm port to accomplish heating to the plasma. Based on the propagating theory of the
fundamental Gaussian beam, it is gotten that at the centre of the cross section of the tokamak, the power density of
each beam is 158MW-m™>, and the power density radius, which means that the power density is reduced by a
factor 1/ compared to the power density at the centre of the beam, is 31.7mm. On the mirror, due to the focusing
and reflecting, the ohmic loss and diffraction loss of the microwave beams are 0.27% and 0.64%, respectively. By
the finite element analysis software ANSYS, some thermal analysis of the mirror have been done. The result
shows that the highest temperature increase would be only 0.47°C under Is pulse load, so there is no need of any
cooling.

Key words: ECRH; Antenna; Gaussian beam; HL-2A tokamak
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