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Abstract

Investigation on Property of
Low—Frequency Driven Dielectric
Barrier Helium Plasma Discharge at

Atmospheric Pressure

Byeongjun Bae
Department of Energy Systems Engineering

The Graduate School

Seoul National University

Helium dielectric barrier discharge is commonly used for
typical atmospheric pressure plasma industries which is cannot
be applied in a vacuum. In particular, a large area uniform diffuse
dielectric barrier discharge is in the spotlight as a pre—sowing
treatment plasma but the studies have been simply classified as
discharge conditions and processing time. The plasma on the

studies was just considered as the black box. Therefore, the
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understanding of discharge characteristics is needed for the
control of plasma treatment parameters.

In this study, we defined the electric field inside the plasma
and the amount of incident charge as the plasma parameters and
verified the controllability of the two parameters. The signals
from electric probes and an ICCD camera and an optical emission
spectroscopy synchronized with the voltage waveform were
analyzed for dielectric barrier discharge characteristics.

First, it is revealed that the low—frequency helium dielectric
barrier discharge at atmospheric pressure is similar to the DC
discharge. The transition from the Townsend discharge which
has a bright region in the vicinity of the anode to the glow
discharge which has a bright region in the vicinity of the cathode
was observed and the phenomenon is the same as that of the DC
discharge. Moreover, the fact that the cathode fall region in which
the ionization and excitation collisions frequently happens has the
characteristics of a collisional cathode fall of a DC glow discharge
was identified. From these characteristics, it is revealed that the
incident ion to the cathode surface has the important roles for
the formation and maintenance of cathode fall.

In addition, because of the existence of time to reach the
cathode of ions generated in the cathode fall region, the dielectric

barrier glow discharge is maintained long. The phase difference

89



between the applied voltage and the memory voltage caused by
the ion transit time maintains the breakdown electric field in the
collisional cathode fall. This means that the amount of the
incident charge can be controlled by using the characteristics of
discharge maintenance. By the pre—sowing treatment result via
the control of the electric field inside the plasma and the amount
of the incident charge, it is revealed that incident charge from the
plasma contributes to the seed growth by the surface etching and
therefore by managing the plasma parameters controllability of

development for a precise plasma treatment system is identified.

Keywords : Atmospheric Pressure Plasma, Dielectric Barrier
Discharge, Townsend Discharge, Glow Discharge,
Collisional Cathode Fall Region, Pre—sowing Plasma
Treatment

Student Number : 2014—-22720
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