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Abstract

With the world's highest peak luminosity record, the SuperKEKB accelerator is aiming to break further peak luminosity
records. Achieving this goal requires sophisticated and sensitive injection tuning. If we continue to rely on experts to
operate as before, more time and effort will be required to make the adjustments. To solve this problem, we have created
a machine-learning-assisted injection tuning tool. In this conference, we will report the results of injection tuning tests
carried out in SuperKEKB operations in the first half of 2024. We have successfully demonstrated that in limited
circumstances, machine learning performs as well as operators in both HER and LER. This research is expected to
contribute to the application of machine learning to future collider injection tuning.
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Figure 1: Schematic view of an injection from beam transport line to SuperKEKB main ring (LER).
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Figure 2: Operation panel for injection tuning (LER).
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Figure 3: Schematic view of the initialization for Bayesian
optimization.
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Figure 4: Results of injection tuning using Bayesian
optimization at LER.
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Figure 6: Results of injection tuning using Bayesian
optimization at HER (1 bunch injection).
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Figure 7: Results of injection tuning using Bayesian
optimization at HER (2 bunch injection).
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