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Abstract

We are developing alternative semiconductor switches that enable more stable operation in discharge-type thyratron
and ignitron used as high-power high-speed operation switches. In the thyratron used for kicker power supply, the switch
is constructed with the LTD circuit using SiC-MOSFETs, and a capacitor replacing the PFN circuit is mounted on the
LTD circuit to combine the functions of the switch and the power supply. A radiation symmetric module substrate with
800 V/2 kA output was developed as a pulse power supply. In addition, the power transmission structure between module
substrates stacked for high voltage output is a coaxial ring type, thereby achieving a further reduction in inductance. We
report the results of evaluating the rise of 250 ns or less required for the J-PARC RCS kicker system and the flat top 1.0
ps or more with a pulse output of 20 kV / 2 kA (final specification is 40 kV /2 kA), and also report the results of evaluating
the effect of the coaxial ring transmission circuit. Ignitron is used as a clover switch for high power klystrons, but it is
urgently needed to develop alternative semiconductor switches because it uses mercury, which is limited in its use
worldwide. The J-PARC LINAC clover switch for klystrons requires an operating output of 50 pus at 120 kV/40 kA. We
fabricated 3 kV/40 kA oval type module substrate using MOS gate thyristor. Report on preliminary test results.
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Figure 1: Output current waveform of the RCS kicker
# tomohiro.takayanagi@j-parc.jp supply. This waveform shows a half circuit.
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Figure 2: LTD circuit for RCS kicker power supply.
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Figure 3: Picture of main circuit board of K-LTD.
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Figure 4: Picture of the column-type path.
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Figure 5: Picture of the coaxial-type path.
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Column - 113.3nH/m 188.7nH/m
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Figure 6: Picture of the column-type path.

Figure 7: Picture of the coaxial-type path.
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Figure 9: Picture of the gap switch test.
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Figure 10: Measurement results of output current
waveform using gap switch.
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Figure 13: Picture of the test using coaxial cable.
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Figure 14: Measurement result of current waveform at
discharge.
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Figure 15: Measurement result of clover current.
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Figure 16: Block diagram of
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Figure 17: Picture of prototype board of ignitron
alternative semiconductor switch.
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Figure 18: Measurement result of clover current test.
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