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Analysis and Test of New Tuning Algorithm for Low Beta
Superconducting Cavity

MA Tengfei®?V, XUE Peng'®, KEN Fong*, WANG Xianwu®, HUANG Guirong!, GAO Zheng?,
GONG Zheng™?, ZHU Zhenglong'
(1. Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China;
2. University of Chinese Academy of Sciences, Betjing 100049, China;
8. Northwest Normal University, Lanzhou 730070, China;
4. TRIUMF: Canada’s Particle Accelerator Center, Vancowver V6T2AS, British Columbia, Canada)

Abstract: For the purposes of keeping the resonant cavity steady in a complex electromagnetic environment

and maintaining stable amplitude and phase, a new tuning algorithm for superconducting RF cavity operated in
self-excited phase-locked mode has been developed. The quadrature voltage was employed to control the tuner

under the phase-locked condition, so as to eliminate phase measurement between the input and the output. This

paper demonstrates the principle of this “Minimum @” tuning algorithm and presents an analysis of the stability of
the system. The algorithm is applied to the superconducting accelerator of the Institute of Modern Physics’” ADS
project. The “Minimum @” tuning algorithmnot only simplifies the number of signal sampling but also improves

the control accuracy and anti-interference ability of the system, while enables the cavity to overcome the helium

pressure fluctuation which caused by power overshoot. It ensures that the frequency of the superconducting cavity

is stable at 162.5 MHz, and the frequency error is less than 17 Hz.
Key words: superconducting cavity; self-excited phase-locked; minimum @Q; tuning algorithm
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