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Abstract

In the SuperKEKB/Belle-11 experiment, new physics searches are being carried out by colliding 4 GeV positrons with
7 GeV electrons. The experiment aims to significantly enhance luminosity, targeting an increase to 100 times the current
level. However, achieving this goal is challenged by a recurrent issue known as "Sudden Beam Loss" event, where the
beam abruptly disappears within tens of microseconds. The cause of this event remains unidentified. To diagnose and
debug these sudden beam loss events, a new Bunch Oscillation Recorder (BOR) has been developed, utilizing the Radio
Frequency System on Chip from AMD/Xilinx. The BOR measures and records the beam position bunch-by-bunch just
before the beam abort and enable detailed analysis of Sudden Beam Loss.
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Figure 2: Collimator head damaged by SBL.
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Figure 3: Schematic diagram of the RFSoC-based BOR.
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Figure 4: (Left) Hybrid circuit output (yellow is £ and
greenis A). (Right) Waveforms measured by RFSoC (blue
is X and orange is A).
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Figure 5: Results of the test using a local beam bump.
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Figure 6: Results of the test using feedback systems.
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Figure 7: The SBL event recorded with RFSoC (8 March
2024, bunch current ~0.33 mA/bunch). Left: Vertical
position (upper) and charge (bottom) for the last four turns
before the abort. Right: Enlarged view of the spike area.
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Figure 8: Example of some SBL events.
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