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RF Structure Design for CSR-LINAC TH-RFQ

LI Zhongshan?, DU Heng!?', YIN Xuejun®t, XIA Jiawen', YUAN Youjin', YANG Jiancheng', LI Xiaoni®'?,
LI Peng', LI Jiel, ZHENG Wenheng"?, GE Wenwen2?, QU Guofeng"?, SHEN Guodong®,
ZHANG Xiaohu!, QIAO Jian»?, WANG Kedong!*?

(1. Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The 108.48 MHz IH type RFQ for CSR-LINAC project is under design at Institute of Modern
Physics, Chinese Academy of Sciences. This RFQ can accelerate heavy ions with mass to charge ratio of 3~7
from 4 keV/u to 300 keV/u. According to the beam dynamics requirement, the RF structure design has been
finished. The quadrupole field unflatness and dipole field of the cavity were studied by electromagnetic simulation
and beam dynamics simulation. The frequency of the cavity without tuning is 108.15 MHz, the Qo of the cavity is
5910, and the RF power loss is 123 kW. The quadrupole field unflatness of +2.5% ,which was —21%~12% before
optimizing, is achieved to meet dynamics requirement through the undercuts in cavity supporters. The dipole field
of —3%~ —2.2% causes the oscillation of the beam center and acceptance reduction of 5%. The power coupler
must be in critical coupling state with the coupling area of 940 mm? for minimum reflection coefficient. The
tuners, consist of coarse and fine tuners with frequency shift of 707 and 132 kHz respectively, is used for tuning of
frequency deviation of the cavity.

Key words: heavy ion radiofrequency quadrupole accelerator; electromagnetic simulation; unflatness of quadrupole
field; power coupler; tuner
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