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Fundamental study of discharge phenomena in micrometer-scale gap on dielectrics
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Using various dielectric materials with different work functions and other

physical properties, the effects of electron supply from the electrode, dielectric surface, and
triple point on the initiation and propagation of discharge in micrometer-scale creepage gaps have
been investigated. As a result, a transition from dielectric breakdown due to air discharge to
creepage discharge breakdown depending on the gap length has found. Static electric field analysis
revealed that the highest electric field is at the tip of the electrode or at the triple point, and
the effects on the initial electron supply process, which is the starting point of the microgap
discharge, and on the behavior of charged particles were elucidated. By combining these results with
electrical measurements such as the flashover voltage, we have elucidated the behavior and state of
charged particles in detail and proposed a discharge mechanism for microgap discharges.
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