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Abstract

In accelerators, kicker magnets are used to deflect the beam orbit with a short-pulse magnetic field that acts only on a
specified beam bunch. The kicker magnets require pulse power supplies with excellent fast excitation and high repetition
rate characteristics, and J-PARC/JAEA has been developing semiconductor switch power supplies using SIC-MOSFETs,
one of the next-generation power semiconductors, to replace conventional thyratron switch power supplies. Then, using
an LTD (Linear Transformer Driver) circuit, we have developed a semiconductor switch power supply with a rated output
of 40 kV/2 kA, a pulse width of 1.2 us, and a repetition rate of 25 Hz, which can replace the existing power supply. Pulse
waveform repeatability and flat-top flatness each satisfied the required specifications of +£0.2% or less. Furthermore, pulse
jitter of =1ns or less was achieved by placing the control board in a thermostatic chamber and using an FPGA with a
1 GHz clock. In addition, stable continuous operation for more than 8 hours was also achieved. The specifications of the
developed LTD pulse power supply circuit for SiIC-MOSFETs, the corona-free structure of the high-voltage application
section, and the effect of air ducts for cooling fans will be reported.
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Figure 1: Current kicker power supply @ J-PARC RCS.
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Figure 2: Main circuit module board.
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Figure 3: Waveform for temperature measurement.
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Figure 4: Measurement board and maximum temperature.
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Figure 5: Temperature measurement results.
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Figure 6: Schematic of additional air duct.
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Figure 7: Results of air duct effect.
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Figure 8: Schematic of vertical cross section of power
supply unit.
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Figure 10: Schematic of ring for corona discharge
countermeasure.
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Figure 11: Picture of copper rust caused by corona
discharge.
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Figure 12: Schematic of insulation structure.
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Figure 13: Picture of ABS resin + copper-plated insulation
tube.
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Figure 14: Picture of a ceramic insulating cylinder.
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