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Abstract

The glow and arc discharge experimental platform is primarily dedicated to studying the pre-
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ionization stage and the subsequent arc discharge process in plasma-jet-driven magneto-inertial
fusion (PJMIF). Introducing glow discharge technology into the pre-ionization stage of a coaxial
plasma gun for magneto-inertial confinement fusion can significantly enhance the discharge effi-
ciency. To diagnose the plasma parameters in different regions during the pulsed glow discharge of
this system, a 4-channel electrostatic triple-probe diagnostic system is employed in this study. The
probes are installed 5 cm in front of the cathode and the anode of the platform; at each of these
locations, two probe assemblies are arranged in the azimuthal direction, separated by 180°. Using
this electrostatic probe system, we compared the plasma behavior under different current-limiting
resistances and gas pressures, and studied the evolution of the plasma electron density with dis-
charge voltage under low-pressure conditions. this work is crucial for investigating the parameter
evolution and dynamic processes of the plasma during the pre-ionization stage inside the coaxial
plasma gun, and it provides a key experimental basis for understanding the physical mechanisms
underlying plasma jet formation.
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Figure 1. GADX system schematic diagram
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Figure 2. Schematic diagram of diagnostic bracket and electrodes
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Figure 3. The Langmuir probe circuitry
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Figure 4. Time evolution of floating voltage (a), particle flux (b), Te (c) and ne (d) parameters. The shaded band around the
waveform indicates the standard deviation of the data during the steady-state phase. This representation applies to all subse-
quent Te and ne waveform figures
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Figure 5. Time evolution of electrode voltage, plasma current and the Te parameter measured by Langmuir probes in pulsed
glow discharge under current-limiting resistances of 1 kQ and 10 kQ
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Figure 6. Comparison of electron temperature parameter evolution over time under a constant pressure of 80 Pa
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Figure 7. Comparison of electron density parameter evolution over time under a constant pressure of 80 Pa
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