
SAP2025 - the 15th Symposium on Accelerator Physics
Contribution ID: 16 Contribution code: THP29 Type: Poster Presentation

Position-phase error cancellation effects in
beam-based linac alignment and synchronization
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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.
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