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Abstract

In the ILC electron-driven positron source, obtaining a large number of positrons per incident beam is crucial to prevent
target damage. While positron source design traditionally relies on physical simulations to track accelerator particles, this study
focuses on using machine learning for more efficient optimization and trend identification. In this study, instead of physical
simulations, we constructed a surrogate model to provide guidance for the ILC electron-driven positron source design using a
small dataset. We used this model to predict positron capture rates and determine the optimal parameters for maximizing them.
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Figure 1: Schematic layout of the ILC electron-driven

positron source [1].
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Figure 2: Beam loading current per cavity. Colors are sepa-
rated per iteration.
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Figure 3: Conceptual diagram of NN-based surrogate model training and GA-based optimization iterations.
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Figure 4: Prediction of positron counts per generation using

Genetic Algorithms for surrogate models.
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Figure 5: Maximum predicted positron count and simulation
value.
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