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Abstract

CNS 14 GHz Hyper ECR ion source provides various ion beams to RIKEN AVF cyclotron. It has been continuously improved
for more than 30 years since its installation, and its technology for supplying high-intensity multi-charged heavy ion beams has
matured. On the other hand, there is still a difficulty with beam stability, especially when supplying metal beams. Even if
a sufficient current of the beam is produced stably when the ion source is tuned, the current decreases over time, and beam
production becomes unstable during long-term supply. Currently, the accelerator operator adjusts the parameters against the
beam fluctuation to stabilize the beam. However, it is often necessary to interrupt the experiment to adjust the beam. Recently,
a novel control system aided by machine learning has been proposed to improve its stability. As the first step to the automated
control, a beam current prediction system is developed. The concept and preliminary results of the system will be discussed in

this report.
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Figure 1: Outline of the beam current prediction model.
ResNet50 takes 224 <224 RGB images as input and charac-
terizes the image in 2048 parameters. A fully connected layer
(FC) compresses them down to 512. They are combined with
17 numerical values and fed into another layer. It returns 64
parameters. The final layer processes them and returns the
beam intensity.
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Figure 2: Training: Measured **Fe'®T beam intensity dur-
ing the second tuning sequence (blue) used for training, and
the predicted beam intensity (red) by the model trained by the
same data.
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Figure 3: Validation: Measured *°Fe'5* beam intensity dur-
ing the first tuning sequence (blue), and the predicted beam
intensity (red) by the model trained with the second tuning
data.
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