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Anomaly detection and noise reduction in Turn by
Turn BPMs signals of SuperKEKB main rings
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SuperKEKB and the future circular colliders aim at luminosity as high as of 1035cm–2s–1. This requires
very high beams current and very small beam sizes (nano-beams). In order to reach such beam sizes the
accelerator physicist needs to control beam quality and accelerator optics. In particular, controlling even
small linear and nonlinear effects that can perturb the optics is crucial. This is possible thanks to turn-by-turn
Beam Position Monitors (BPM) signals. They allow us to reconstruct the optics parameters and to identify
the presence of imperfections. Therefore, precise BPMs signal processing becomes increasingly important
for present and future collider. Recent advancements in artificial intelligence (AI) and machine learning (ML)
offer new methods to enhance the quality of BPM data, leading to better diagnostics and to results that are
more accurate. Here we present an exploratory study of advanced AI techniques applied to superKEKB turn-
by-turn BPMs data, aiming to detect faulty BPMs and reduce noise levels in their FFT spectra.
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