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Abstract

The SAGA Light Source (SAGA-LS) is a synchrotron radiation facility with 1.4 GeV storage ring. The daily user
operation is carried out in decay mode at a stored current of 300 mA and 1.4 GeV. Recently, machine operations have
suffered frequent post-13:00 full-beam losses and sharp lifetime drops attributed to RF cavity reflections. To detect early
warning signs, we trained a fully connected variational auto-encoder on 2.68 x 10° storage ring records collected between
Sep. 2021 and Dec. 2024. With the trained model, records of 27 user days in Feb.—Mar. 2025 were tested, that the anomaly
score achieved an ROC-AUC of 0.887 and highlighted specific vacuum-pressure spikes as strong precursors. Upgrades
now target higher time resolution and added magnet and cooling-water inputs for real-time beam-stability surveillance.
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Figure 1: SAGA-LS Accelerator.
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Figure 2: Daily operation of SAGA-LS.
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Figure 3: VAE model for beam diagnosis of SAGA-LS accelerator.
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Figure 4: ROC curve of VAE diagnosis system.
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Figure 5: VAE reconstruction error for user-operation data collected from February to March 2025.
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Figure 6: Per-index, per-day VAE reconstruction error.
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