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Abstract

In high-voltage equipments such as electron guns and ion sources in accelerators, a vacuum is used to accelerate
charged particles. When high voltage or high electric field are applied to the vacuum gap from the initial stage of voltage
application, vacuum breakdown events occur due to field electron emission, which may cause damage or stop of operating
for the equipment. In case of delicate or complicated vacuum device, a single breakdown may cause fatal damage, so an
appropriate conditioning method is required to improve the withstand voltage of the vacuum gap without causing a
breakdown event. Therefore, in this study, in order to improve the withstand voltage without discharge, a conditioning
method using pulsed high voltage application (wavefront length 60 us / wave tail length 700 ps) was applied as few times
as possible without breakdown events, and the voltage was gradually increased by applying three or 30 times each. In this
way, a low-damage conditioning method that avoids surface damage of the electrodes due to breakdown and efficiently
improves the withstand voltage was investigated.
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Figure 1: In-situ experimental setup.
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Figure 3: Conditioning history of vacuum gap in case of 3
times pulsed voltage application.
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Figure 4: Conditioning history of vacuum gap in case of
30 times pulsed voltage application.
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Figure 5: Microcurrent measurement results.
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(a) 3 times pulsed voltage application
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(b) 30 times pulsed voltage application

Figure 6: F-N plots.
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