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Machine learning at the Spallation Neutron Source
accelerator and target

We describe the ongoing efforts to apply Machine Learning techniques to improve the performance of our
accelerator and target. Specially, we are looking to minimize halo beam losses in the absence of a proper
physics model, automatically detect and log anomalies in the target support systems such as cooling, and
detect and prevent errant beam pulses in the linac. We also describe the infrastructure we use to acquire
and stream data to the GPU cluster for training, our code development cycle, and edge computing for model
inference. To minimize halo beam losses, we use a Reinforcement Learning technique tested on a virtual
accelerator. The target anomaly detection is trained on archived data using incomplete physics models and
is made part of the existing target reporting system. The errant beam prevention analyzes beam current and
beam phase waveforms as well as accelerator configuration data to predict errant pulses. We also develop
continual learning to adapt to changes in the accelerator.
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