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Non-thermal plasmas have been actively studied for various applications. The observation of a discharge plasma is an essential
aspect for understanding the plasma physics of this growing field. Generally, a pulsed discharge having 100s ns pulse duration
consists of streamer, glow, and arc discharge phases. It is well known that a streamer head always has the highest electric field in
the entire discharge process. Furthermore, the streamer head produces a variety of radical species according to feeding gas
composition. In the recent study, a nanosecond pulsed power generator having 5 ns pulse duration was developed and showed
great advantages regarding energy efficiency for ozone generation and NO removal over conventional discharge methods.
However, the underlying mechanisms of these high energy efficiencies are not well understood. Therefore, the present study
focused on the effects of gas composition ratio of nitrogen and oxygen in a coaxial reactor on the phenomena of nanosecond
pulsed discharge. In the experiment, the discharge propagation process was observed using a high-speed gated emICCD camera.
As the result, the gas composition ratio significantly affected the discharge propagation process. This can be explained due to

each characteristic of nitrogen and oxygen such as UV radiation, electron attachment, and photoionization.
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Fig.2 Schematic diagram of the nanosecond pulse generator.
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Fig4 Waveforms of measurement current and displacement
current into coaxial electrode.
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Fig.5 Waveforms of applied voltage to and discharge current into
coaxial electrode.
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Fig.6 Framing images of the nanosecond pulsed discharge in
different gas composition ratios.
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Fig.7 Analysis method for propagation distance of streamer head.
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Table 1  Streamer onset characteristics in different gas compositions.

O: ratio, % 0 20 40 60 80 100
Formation time, ns 1.1 1.0 0.6 1.1 0.9 4.2
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