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Abstract

In J-PARC RCS, paint bump magnets are used to displace the beam orbit during paint injection, which produces a high
intensity beam. A pattern of command current and command voltage can be used to create an output current waveform
that varies the beam orbit over time. The accuracy of beam orbit control is determined by the shape difference between
the command current and output current waveforms. In the current paint pattern adjustment, a deviation of +1% or less is
achieved by manual adjustment after using software that adjusts the pattern according to the response function of the
power supply control. However, we would like to reduce the adjustment time. In addition, since the accuracy of paint
injection is determined by the adjustment system of the paint magnet power supply, we would like to achieve output
current deviation 10 times more precise than before to reduce beam loss. An analytical model of the load-side impedance
is necessary to create a high-precision paint pattern, but it is very difficult to construct an analytical model because the
load-side impedance changes in a time-varying nonlinear paint pattern. We used machine learning to adjust the output
pattern of the paint pattern and achieved a deviation of less than +0.5% through repeated learning. This presentation will
report on the current status of the system and its prospects.
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Figure 2: Command value for painting waveform pattern
(V-Pattern, I-Pattern), output value of current (CT) and
deviation (1 V=1 kA).
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Figure 3: Dividing trapezoidal waves into sections.
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Figure 4: Waveform of trial (a).
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Figure 5: Waveform of trial (b).
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Table 1: Description of Trial and MAE Values

MAE (kA)

Trial No.
Sectiond Section® Section@  Total

a-1 0.17 4.87 2.10 7.23

a-2 2.06 0.94 10.85 14.48

b-1 0.53 4.54 28.99 34.37

b-2 0.77 6.70 18.88 26.50

c 14.96 0.11 14.58 30.90

Table 1 BXT Fig. 4 19,
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Figure 6: Waveform of trial (¢).
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Figure 7: Change in MAE versus number of trials.
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