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Abstract

At SuperKEKB, commissioning is ongoing toward the early achievement of the target luminosity. The factors affecting
luminosity are numerous and complex, and their mutual causal relationships remain unclear, making it difficult to identify
them exhaustively through manual analysis. In this study, we aim to quantitatively uncover these causal relationships by
applying machine learning techniques to identify the key parameters contributing to luminosity. The central challenge of
this study lies in evaluating the applicability of causal discovery methods to actual accelerator operations. In this
presentation, we introduce the theoretical basis of the LINGAM model used for causal discovery, present the results of
its application to SuperKEKB operational data, and discuss current limitations and future prospects.
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Figure 2: Examples Comparison of LINGAM Results for
the Same Data Statistics across Different Time Periods.
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Table 1: Independence Between Regression Residuals of
Each Parameter
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Figure 1: Variation in LINGAM Outputs with Respect to Data Statistics.
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Figure 3: Distribution of Regression Residuals for Each Parameter.
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