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Abstract

14 GHz Hyper ECR ion source at the Center for Nuclear Study, the University of Tokyo, provides various ion beams to the
RIKEN AVF cyclotron. It has been continuously improved for more than 30 years since its installation, and its production of
high-intensity multi-charged heavy ion beams has matured. However, there is still a difficulty with beam stability, primarily
when supplying beams with solid samples. In this presentation, we will report on the HyperECR ion source operation in the year
2024, as well as the recent development of a sulfur beam using SFg, the long-term supply of a boron beam using the MIVOC
method, and the current status of the development of an ECR ion source beam intensity prediction model using machine learning.
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Figure 1: AVF cyclotron operation time for each ion beam
supplied by the HyperECR ion source in the year 2024. Out
0f 3403 hours of the total operation time, HyperECR provided
for 1735 hours, which makes up 51%.
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Figure 2: RF waveguide corrosion found after the 3289F ex-
periment in 2012. Sulfur crucible position is shown by the

overlayed picture. Hot sulfur vapor came out of crucible
seemed to destroy the waveguide.
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Figure 3: Ion spectrum of extracted beam from HyperECR
before 32S'1+ acceleration in the AVF cyclotron.
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Figure 4: Decaborane (B1gH14) powder in a sample chamber.
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Figure 5: Diagram of the beam current prediction model. A
224 %224 RGB image goes through ResNet50 and is char-
acterized by 2048 parameters. A fully connected layer (FC)
compresses them down to 512. They are combined with 17
numerical values and fed into another FC layer. It returns 64
parameters. The final layer processes them and returns the
beam intensity [5].
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Figure 6: 12C*t beam intensity during the data acquisition.
Training, validation, and test data are obtained over the course
of two hours.
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Figure 7: Training and validation curves after several attempts
of hyperparameter tuning. Epoch=88 is chosen for the test.
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Figure 8: Measured '2C** beam intensity during the valida-
tion run and the corresponding prediction with the neural net-
work model. (preliminary result).
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Figure 9: Measured '2C*t beam intensity during the test
run and the corresponding prediction with the neural network
model. (preliminary result).
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