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Abstract

A pulse current over 1kA is used at the kicker magnet of the accelerator. A gas discharge tube called a thyratron is used
as the pulse power source. Attempts to replace the thyratron to semiconductors are being tested in many laboratories. We
are developing a circuit using avalanche mode thyristors (AMTs). It has following futures, a faster switching speed for
the normal mode switching and does not have tirgger circuit. We already confirmed a hicurrent pulse of 1.5 kA or more
can be generated. The AMTs must apply an appropriate operation voltage, which means the opration rage is limited. In
the case of the kicker application, the pulse current needs to be variable as an accelerator device. This time, we have
developed the circuit of the avalanche mode thyristors with a wide operating range. In this report, we report on the

development status.
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Figure 1: Layout of ATF accelerator.
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Figure 2: A circuit of the multi-stage AMT with Magnetic
Switch(MS) .

DSO-X 30144, MY52442182: Sun Apr 18 15:18:07 2021

2.00v/ 4 2.00v/ 486.02 200.02/ Trig'd? E3 12.5v
- 3 y =
\ /l Acquisition
“ i / Peak Detect
| / 4.006Sa/s
1 f
/
‘ /’ Channels
7
\ \ Ji DC 100:1
I \ / 0C 1.00:1
/
\ - /
| 1 /
\ i
\\
\ ]/
al A T
= ™ \
Channel 3 Menu
© Coupling Imped BW Limit Fine Invert Probe
OoC 1M Ohm Ll [ [ -

Figure 3: Waveform of the AMT test circuit with a
capacitor - Anode voltage(pink): 28kV, Load
current(green): 1.5kA, Horizontal time scale: 200ns/div.
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Figure 4: Test circuit of the multi-stage AMT with
Magnetic Switch(MS).
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Figure 5: Waveform of the AMT test circuit with a
capacitor Anode voltage(pink): 28kV, Load
current(green): 1.5kA, Horizontal time scale: 200ns/div.
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Figure 6: Waveform of the AMT test circuit with a pulse
forming network - Anode voltage(pink): 10kV, Load
current(green): 320A, Horizontal time scale: 200ns/div.
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Figure 7: Test circuit of the multi-stage AMT with
Magnetic Switch(MS).
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