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Abstract

In an ion source, various factors influence each other. Therefore, when operating the ion source, it is necessary to
optimize and adjust various parameters such as the incident power of RF, the RF tuner, the flow rate of gas, and the
electromagnet of the transportation line while observing the state of the beam. Since this adjustment is made by relying
on the experience of the operator, the quantity, quality, and adjustment time of the beam are likely to vary depending on
the operator. Therefore, this time, we have developed a control method that applies machine learning. This time, we
specialized in maximizing the beam intensity, and succeeded in measuring a 0.4 mA *He?* beam on the Faraday cup,

which is the same as the maximum value operated by human.
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Figure 1: Schematic of the test bench.
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Table 1: List of Adjustable Parameters
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Figure 2: RF tuner control system by motor control.
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Figure 3: Arduino output conversion circuit.
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Figure 4: Number of RF tuner control actions and transition
of reflected waves.
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Figure 5: Number of electromagnet control actions and
transition of beam intensity.
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Figure 6: Changes in the number of adjustments of RF
power and gas valve and the record highs of beam current.
(Beam current multiplied by negative sign).
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Figure 7: Predicting the relationship between RF Power
and Gas Valve adjustment and beam amount by Bayesian
optimization. (The beam amount has a negative sign.)
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