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Simulation of Atmospheric Pressure Glow Discharge Plasma in Nitrogen
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Abstract

A one-dimensional fluid simulation of an atmospheric
pressure glow discharge (APGD) plasma in nitrogen was
performed. The simulation was based on a quasi thermal
equilibrium model consisting of charged particle continu-
ity, electron energy balance, and Poisson's equations. The
electron density at a frequency 100 kHz was three-orders
higher than at a frequency range of only several kHz. The
results indicate that the chemical vapor deposition (CVD)
using the APGD plasma at high frequency has the poten-
tial of increasing the deposition rate as compared with con-
ventional plasma-enhanced CVD at low pressure. It was
found that the APGD in nitrogen is maintained by direct
ionization of grand state nitrogen, by three-body ion con-
version, and by secondary electron emission due to ion
bombardment of the dielectric surface.
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