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Abstract

In the J-PARC RCS, four horizontal paint bump magnets and two linear paint bump magnets are used for paint injection
to generate a high intensity beam. The paint bump magnet power supply consists of an IGBT-controlled chopper circuit,
which creates an arbitrary output current waveform (paint pattern) that changes the beam orbit over time through high-
frequency switching control of the target current and command voltage. The beam orbit control accuracy is determined
by the difference between the target current and the output current (output current deviation), and a deviation of £1.0%
or less is required. In the current paint pattern adjustment, deviation of £0.2% or less is achieved by combining software
that creates command voltage according to the response function of the power supply control and manual rewriting of the
command voltage value. The software divides the time by about 30 us and adjusts the output current deviation within the
accuracy within that time. Therefore, when creating a paint pattern with a beam injection time of 500 ps, the command
voltage takes discontinuous staircase-like values every few ps. This waveform is the cause of increased switching losses
due to high-speed operation of IGBTs. Therefore, we report on the current status of pattern creation and the construction
of a system that enables output of a command voltage smoothed as much as possible.
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Figure 1: Painting waveform for MLF.
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Figure 2: Painting waveform for MR.
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Figure 3: Block diagram of the control system.
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Figure 4: Measurement results of current and voltage
adjusted with waveform adjustment software.
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Figure 5: Measurement results of current and voltage
adjusted by paint bump power supply personnel.
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Figure 6: Measurement results of current and voltage
adjusted with bayesian optimization.
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