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Abstract

The new injection bump power supply for the SB (Shift Bump) magnet'"! of the beam injection sub-systems at the J-
PARC (Japan Proton Accelerator Research Complex)™?! 3-GeV RCS (Rapid Cycling Synchrotron)®® has been developed
and manufactured. The power capacity of the new power supply was more than doubled along with the injection beam
energy upgrading of the LINAC (Linear Accelerator) from 181MeV to 400MeV .. Furthermore, the low ripple noise
on the output current was required to prevent the resonance of the RF shield loop at the ceramic duct with the excitation
magnetic field ™. The power supply newly adopted a capacitor commutation method to form the trapezoid waveform
pattern (bump waveform), where the maximum output current and output voltage are 32 kA and 12 kV respectively. A
low noise and stable power supply was then realized that has high uniformity at the flat-top current (<+0.1%) and is
capable of producing two different flat-top currents alternately at 25Hz.
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Figure 1: Base circuit of the commutation method.
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Figure 2: Operation mode of the bump wave formation.
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Figure 3: Schematlc circuit dlagram of the rise-fall unit.
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Figure 4: Schematic circuit diagrafn of the flat-top unit.
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Figure 5: Schematic circuit diagram of one bank.
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Figure 7: Measurement result of the output current at the
time of the user use operation. Output current deviation in
this figure is the difference between the output current
and the setting current.
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Figure 11: Measurement result of the output current in the
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Table 1: Setting Parameters of Each DC-charger

Rise-fall unit
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Table 2: Setting Parameters of Each DC-charger

RF-ynit Flat-top unit
P/N:1-4  P/N:5(MLF) P/N:6(MR) (MLF/MR)
1133.0V 270.0V 1120.0V 124.0V / 134.0V
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Figure 12: Measurement results of the different rise-fall
time. Setting parameters of the rise time are 150us (left)
and 500ps (right).
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Figure 13: Measurement results of the current deviation
of each 5 shots (up) and the timing chart of the output is
the MLF and MR (down). Flat-top currents for different
setting, 1530A (MLF) and 1800A (MR) where the P/N:5
and the P/N:6 are used respectively.
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