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Abstract

For the high intensity proton accelerator, the mitigation of the space charge force is most important because it causes
the beam loss. For mitigation, the painting injection method which arranges the injection beam on the wide phase-space
area during the multi-turn injection has been performed to expand the circulating beam in the J-PARC RCS. In the
horizontal plane, the position and angle of the injection beam are fixed and these of the circulating beam are changed
during the painting injection. Specifically, the time variation of the bump orbit height at the injection point is generated
by the 4 paint bump magnets whose power supply are separated. Hence, the accuracy of the painting injection depend on
the precision of the output current adjustment of the magnet power supplies. Therefore, the output characteristics of the
power supplies were examined for the precise adjustment. In addition, the automatic adjustment tool has been developed

based on that results.
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Figure 1: The schematic drawing of the horizontal painting
injection process. (A) shows the orbits of the injection and
the circulating beam in the horizontal plane. (B) shows the
phase-space at the injection point of the ring.
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Figure 2: The schematic diagram of the power supply.
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Figure 3: The wave forms of the set and output currents
(top), set voltage (center) and the current deviation
(bottom).
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Figure 4: The reference wave form and the parameter
definitions for the measurement of the output current
response. The blue lines show the reference wave forms.
The red lines show the modified wave forms. (a), (b),
(c), (d) show the output current, set voltage, current
difference and the voltage difference, respectively.
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Figure 5: The examples of the output current responses.
(a) shows the responses when A4V is modified. (b)
shows the responses when 4Ty is modified.
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Figure 6: The relations between ATrand ATy.
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Figure 7: The relations between AT and AV for the
several ATy.
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Table 1: Inductance and Resistance

PBNo. L (uH) Ra (mQ)
PB-1 6.43 4.63
PB-2 5.39 7.48
PB-3 5.42 7.29
PB-4 5.85 8.24
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Figure 8: The correction method. (a) shows the
automatic peak search result. (b) shows the calculated
additional voltage.
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Figure 9: The results of the current adjustment. The blue
lines show the previous pattern and the adjustment
result. The green lines show the developed pattern and
the adjustment result.
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