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The amount of surface charge accumulation on the barrier surface is important in generating Atmospheric Pressure Townsend
Discharge (APTD) in air. However, since APTD was not generated in air if we used different barrier materials, it remains to
be seen whether the barrier material or the amount of surface charge accumulation is more important in generating APTD in

air. In this study, we investigated the effect of surface charge accumulation on APTD generation by controlling surface

potential on the barrier. As a result, (1) the barrier that can generate APTD had high surface and volume resistivity and was
easy to maintain surface potential, (2) APTD was generated when the surface potential on the barrier was high and was not
generated when it was low, and (3) APTD was generated at high applied voltage even at the low surface potential on the

barrier.
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Fig.3 Configuration and size of alumina coated flat plane electrode.
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Table 1  Specifications of the A473 and A440 barriers
Material code A473 A440
Major component ( Purity ) ALO; (92%)
Relative permittivity (1 MHz) 9.1 9.8
tan & (1 MHz) 5% 107" 24 x 10"
Surface roughness Ra 0.390 pm 0.410 pm
Supplier Kyocera Corporation
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Fig.4 Examples of applied voltage.
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Fig.5 Applied voltage: v, measured current: in, displacement current:

is and discharge current: is. (A473).
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