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Charge Density Measurement in Atmospheric Pressure Plasma of He Gas-Jet Type
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Abstract

In this work, an atmospheric pressure plasma source was experimentally investigated and constructed as a
coaxial arrangement with a discharge clectrode and dielectric tube. Atmospheric pressure plasma was formed into
a He gas jet exposed to dielectric barrier discharges in high-voltage applications. Plasma ignited by the barrier
discharges was observed as a plasma bullet traveling from the nozzle of the dielectric barrier discharge tube to
room air. Since electron temperature and charge species density were required in the plasma diagnoses, important
plasma parameters were quantitatively evaluated using the optical emission spectroscopy method and magnetic
probe method. The charge density was obtained from the current density and traveling velocity of plasma bullet
propagation along the gas jet axis, which were monitored by magnetic probe. This paper discusses the plasma
density characteristics of plasma bullet propagation for analyzing the plasma generation mechanism.
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Fig.1 Gas-jet type atmospheric pressure

plasma device.
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Fig.2 Schematic illustration of experimental system,
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(a) Typical waveforms of applied voltage V = 6 kV

and current i observed by magnetic probe at

distance "d" = 50 mm.
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Fig.4 The current pulse waveform.
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Fig.5 Current pulse peak time as a function of "d".
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Fig.6 Current pulse peak as a function of "d"
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Fig.7 Plasma velocity V, asa function of "d",
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Fig.8 Charge density 7, as a function of "d".
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Fig.9 Current pulse peak as a function of "d",
applied voltage 6 to 10 kV.
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Fig.10 Plasma velocity v, asa function of "d",

applied voltage 6 to 10 kV.
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Fig.11 Plasma density M, as a function of "d",
applied voltage 6 to 10 kV.
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