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Development and Evaluation of Spark-Based Pre-lonization in a Magnetized Coaxial Plasma Gun
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Abstract : The magnetized coaxial plasma gun (MCPGQG) is a promising method to inject magnetized plasmoids for fueling fusion

core plasmoids. However, plasmoids can be slowed down or trapped by the background magnetic fields before reaching the core. In

this study, to increase injection velocity without raising the charging voltage, the initial inlet gas pressure was reduced. Since low gas

pressure can decrease electron density and hinder breakdown according to Paschen’s law, spark-based pre-ionization was employed

to generate seed plasma between the electrodes. Plasmoid generation and injection experiments were conducted, and the discharge

waveform, velocity, and electron density were measured. The effectiveness of pre-ionization in stabilizing breakdown and enhancing

injection velocity was evaluated.
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Figure 1. Inside the pre-ionization mechanism
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Figure 2. schematic diagram of the experimental system
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Figure 4. Electron temperature and density without pre-ionization at

10kV
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Figure 3. Electtron temperture and density with pre-ionization
at10kV
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