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Electrical Breakdown in Vacuum and Electrode Surface Condition
-In situ electrode surface analysis and breakdown measurements-
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School of Science and Engineering
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Abstract

Suppressing an electrical breakdown in vacuum (EBV) is one of principal factors to achieve higher
performance and reliability of advanced facilities, such as space crafts, particle accelerators, vacuum
interrupters, etc. It is regarded that the EBV is initiated by field electron emission from a cathode
electrode. The field electron emission is a surface sensitive phenomenon. An in-house made facility
to enable electrode surface analysis by X-ray Photoelectron Spectroscopy (XPS) and breakdown
measurements under the same ultrahigh vacuum condition (107 to 10®° Pa) was developed.
Characteristics of breakdown field escalation of oxygen-free copper and titanium electrodes with the
accumulation of repetitive breakdowns were investigated in conjunction with surface analysis. Test
results were discussed on the basis of electrode surface conditions analyzed.
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