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We succeeded in generating an Atmospheric Pressure Townsend Discharge (APTD) in air by the specific alumina barrier.

Since this barrier can easily accumulate and maintain negative charges on the surface, we believed that negative charges on

the surface play an important role in generating APTD in air. Therefore, we considered that APTD generate even in air if

negative charges are accumulated on the surface. In this study, in order to clarify whether the APTD can be generated or not,

we investigated current waveforms and discharge appearance immediately after applying voltage using a non-charged barrier,

and discussed the relation between the amount of accumulated negative charge estimated from the negative pulse current and
APTD generation. As a result, (1) APTD did not generate at the 1" sinusoidal voltage application although we used the
specific alumina barrier which can generate APTD, (2) when the peak value of applied voltage is increased, APTD generate

quickly and stably, and (3) if the amount of the transferred charge by streamer discharge generated in previous half cycle is

large, APTD generates stably. These results suggested that a large number of negative charges on the barrier surface is

necessary to generate APTD in air.
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Table 1 Features of barrier material.
Material code A473
Discharge mode APTD
Major component ( Purity ) ALO; (92%)
Relative permittivity (1 MHz) 9.1
tan$ (1 MHz) 5% 10"
Surface roughness Ra 0.390 pm
Supplier Kyocera Corporation
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Fig.6 Relation between the number of applied voltage cycles and
discharge probabilities of streamer discharge and APTD.
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