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Abstract

A pulse driven atmospheric plasma jet controlled by external ballast capacitor is developed. Unlike
the most commonly use DBD sources, the proposed device utilizes bare metal electrode. The discharge

energy per pulse can precisely be determined by changing voltage and capacitance of the ballast

capacitor. It is shown that the device can provide wide range of plasma, from stable glow mode to

near arc state. Current-voltage waveforms, optical emission spectra and discharge images are

mnvestigated as a function of an injection energy. The OES shows that He and oxygen lines are

increased as a function of the external ballast capacitor. Ozone and rotational temperature have similar

tendency with a power consumption. The feeding gas is He and the applied DC voltage is from 400V

to 800V when the gap distance is 500um.
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Fig. 1. (a) Schematic diagram of the energy
controllable microplasma source under
atmospheric pressure. (b) Photograph of
the microplasma source
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Fig. 2. Voltage and current waveforms of the
plasma with an external ballast capacitor of
68pF. Blue line is voltage and orange line
is current. Frequency is fixed at 40kHz
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Fig. 3. Photographs of the ICCD images. (a)
Experimental setting of the microplasma
for ICCD photographic. (b) Emission
intensity becomes stronger as the applied
voltage is increased. (c) Temporal
evolution of emission intensity distribution.
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Fig. 4. Optlcal emission spectrum accumulated in
the discharge region. The emission
spectrum shows that He and oxygen lines
are increased as a function of the external
ballast capacitor
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