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Elucidation of the generating mechanism of diffuse barrier discharge in air at
atmospheric pressure
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In this research, we investigated the generation mechanism of Atmospheric

Pressure Townsend Discharge (APTD) in air as a minimally invasive atmospheric pressure plasma
source. We analyzed the surface charge density characteristics before and after APTD generation
using a programmable high-voltage power source and a surface charge scanning system. The important
findings are as follows. (1) APTD generates in air when the negative charge density accumulated on
the barrier surface is high using specific alumina barrier. (2) The surface resistivity of barrier,
which generates APTD, can be decreased by 3 orders of magnitude by spraying water mist on the
barrier surface. (3) If we use the barrier with decreased surface resistivity by water mist spraying

method, APTD generation becomes unstable. These results suggested that surface resistivity of
barrier material plays an important role for stable generation of APTD in air.
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