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Breakdown characteristics in atmosphere were studied using knife-edge and plane electrodes with a gap
distance (d) ranged from 0.5um to 20um. Materials of the knife-edge electrode and plane electrode were steel
and Au evaporated film on an aluminum disk, respectively. The gap distance was controlled by the
piezo-actuator with a 20 nm step. The kinds of applied voltages to the electrode system were dc, ac and impulse
(Imp). It was experimentally found out that breakdown voltage (BDV) kept almost the constant value even
when the gap distance was changed in the area 0.5 um < d < 3 um. In the case of the distance d > 3 um, the
breakdown voltages increased with an increase in the distance. These tendencies were observed in all the kind
of applied voltage studied. When the material of the plane electrode was changed to Au evaporated film on
PMMA board, DCBDV in that area of d decreased with the decrease in the gap distance. However, in the case
of impulse voltage application, ImpBVDs in that area of d kept the constant value as those using the Au
evaporated film electrode. It was suggested that the constant BDV in that area results from the Townsend
discharge mechanism where the electron avalanches appear. The decrease in BDV with the decrease in d
appears only when the breakdown is triggered by melting or vaporizing of electrode material due to the current
resulting from the electron field emission.
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