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Application of pre-ionization technique onto a magnetized coaxial plasma gun for thin-film formation
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Abstract: Physical-Vapor-Deposition (PVD) technique by electromagnetically accelerated ions using magnetized coaxial plasma gun
(MCPGQ) has been developed for formation of carbon-based thin film such as Diamond-Like-Carbon (DLC). In a generation of DLC
thin-film by PVD technique, hardness of DLC thin-film depends on injection energy of ions. In this MCPG-PVD method, it has been
desired that the plasma velocity increases with decreasing initial inlet gas amount for DLC generation of high hardness. However, the
lower limit of breakdown voltage in the MCPG depends on gas pressure and the distance between inner and outer electrodes according
to the Passhen’s low. Then, pre-ionization (PI) technique has been adopted to assist breakdown and to generate uniform glow like

discharge by supplying seed electrons. In this work, dependence of gas pressure on plasmoid velocity has been researched and effects

of PI with dielectric-barrier-discharge (DBD) on the generated plasmoid has been evaluated, experimentally.
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Figure 1. Ionized gas generation by DBD and a photo of
DBD-PI while gas puff.
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Figure 2. Schematic diagram of experimental setup.
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Figure 3. Schematic diagram of DBD-PI position with
MCPG.
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Figure 4. Dependence of plasmoid velocity on gas pressure.
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Figure 5. Dependency of ejection velocity on the DBD-PI.
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Figure 6. Dependency of discharge delay time on the DBD-
PIL
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