Proceedings of the 21st Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2024, Yamagata

PASJ2024 FROAO03

FBEIAMy FeAWCINESFEASEE/NILRE

BIRD RS

SYSTEMATIC STUDY OF HIGH-VOLTAGE PULSED POWER SUPPLIES FOR
ACCELERATORS USING SOLID-STATE SWITCHES

LEBIEE <A, fEHIE A)

Naoya Ikoma *

A), Akira Tokuchi®

A) Pulsed Power Japan Laboratory Ltd.

Abstract

High-voltage pulsed power supplies are used in particle accelerators for particle sources, high-power RF sources, and pulsed
electromagnets. In such power supplies, thyratrons have conventionally been used as switching devices. Thyratrons, however,
have a short life and require periodic adjustment and replacement. On the other hand, power semiconductor devices have
become popular recently, and various circuit schemes have also appeared. In this study, a high-voltage pulse power supply for
accelerators using semiconductor switches is divided into three elements (main circuit, waveform control, and power feeding),

and the optimal combination of each element is investigated.
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Figure 1: Three types of main circuits.
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Figure 3: Output waveform of a direct-type klystron modula-
tor.
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Figure 4: Picture of a MARX-type magnetron modulator.
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Figure 5: Output waveform of a MARX-type magnetron mod-
ulator.
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Figure 7: Output waveform of a MARX-type klystron modu-
lator.
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Figure 8: Picture of a LTD-type kicker power supply.
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Figure 9: Output waveform of a LTD-type kicker power sup-
ply.
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Figure 10: Picture of a LTD-type kicker power supply with
droop compensation board.
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Figure 11: Output waveform of a LTD-type kicker power sup-
ply with droop compensation board.
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Figure 12: Picture of a MARX-type klystron modulator with
droop compensation unit.
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Figure 13: Output waveform of a MARX-type klystron mod-
ulator with droop compensation unit.
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Figure 14: Schematic of a buck convertor.
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Figure 15: Picture of a MARX-type klystron modulator with
PWM droop compensation.
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Figure 16: Output waveform of a MARX-type klystron mod-
ulator with PWM droop compensation.
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Table 1: Optimal Combination of Each Element
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Figure 17: Three types of self-power feeding circuits.
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