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As prerequisites for automatic phase setting and fault compensation, precise longitudinal alignment and RF
phase calibration are critical for high-intensity superconducting hadron linacs. While multiple facilities have
successfully aligned or synchronized their linacs with time-of-flight (TOF) beam-based methods, existing er-
ror analyses typically assume uncorrelated position and phase uncertainties. This work rigorously derives
intrinsic correlations between position and phase errors in beam-calibrated linacs. We demonstrate how
these correlations can induce error cancellation effects that improve the accuracy of energy measurements
and phase setting. Having validated these effects through simulations, we analyzed their implications for
beam-based calibration experiments with applications to HIAF and CiADS commissioning.

Footnotes

Funding Agency

I have read and accept the Privacy Policy Statement
Yes

Authors: ZHOU, Haoyu (Institute of Modern Physics, Chinese Academy of Sciences); WONG, Chun Yan
Jonathan (Institute ofModern Physics, ChineseAcademy of Sciences); FENG, Chi (Institute ofModern Physics); CHEN,
Weilong (Institute of Modern Physics, Chinese Academy of Sciences); WANG, Tielong (Institute of Modern Physics,
Chinese Academy of Sciences); DU, Yu (Institute of Modern Physics, Chinese Academy of Sciences); MA, Binghui
(Institute of Modern Physics, Chinese Academy of Sciences)

Presenter: ZHOU, Haoyu (Institute of Modern Physics, Chinese Academy of Sciences)

Session Classification: THPT poster session

Track Classification: WGD:Operations and Commissioning


