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Abstract

Introduction

Software entities controlling an RF station of SwissFEL

SwissFEL LLRF system was well designed
with precise RF detection, reliable
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long-term stability. We optimized the
reference tracking scheme for preserving
the beam phase after rebooting or power
cycling any LLRF components. The race
conditions between LLRF triggers and clocks
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were smartly handled in LLRF firmware.
This poster illustrates these consolidations
and their results at SwissFEL.
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Complex software architecture makes the handling of all potential exceptions difficult, especially when trying to recover in automatic
way from any type of interlock trips
Consolidation (mainly software and firmware) is required to improve the robustness, reproducibility, stability and automation level
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Race Condition Handling in LLRF Firmware
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Problem: Phase drifts of the trigger
and ADC clock lead to phase jump
in the 1Q demodulator, which in
turn leads to big phase error in the
feedback loop.

Solution: Monitoring and fast
correction of the phase offset in
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Conclusion and Outlook

Many other consolidations (e.g., archiving data reduction, two-
bunch operation support, reliable water temperature adjustment
to tune cavities, RF-beam jitter correlation, machine-level timing
relation diagnostics and recovery, etc.) have been performed for
the SwissFEL LLRF system, resulting in reliable and stable
operation of SwissFEL.

We keep improving the SwissFEL LLRF system, not only for single
RF stations’ control, but also for better integrating it into the
operation of the entire machine. The near future work includes
compensating for the 50 Hz AC disturbance on cavity fields,
optimizing RF power distribution within multiple stations for

the same pulse
Dynamic range of +/- 5 ADC
clock cycles

reducing the total fault rate, and understanding and mitigating the
drifts in the RF system, Gun laser and synchronization system.



