SM7 FE BAKRFEIZE

O-15

FiEES TRE

BRI TS AT HUER T T XEA FIZKHERBA~DEE) T R ILX—{FE5 DO

Energy transfer to metallic fragment by Magnetized Coaxial Plasma Gun-generated plasmoids
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Abstract: The rapid growth of space development has intensified the problem of orbital debris, particularly fragments of 1-100 mm

that are difficult to avoid or shield against. This study investigates plasmoids generated by a magnetized coaxial plasma gun as a

potential method for debris removal. Metallic fragments of centimeter scale were used as debris analogs. Plasma parameters such as

electron density, velocity, radius, and length were characterized in a quartz chamber. Impact experiments in a metal chamber, combined

with high-speed imaging, enabled quantitative evaluation of momentum transfer. Results provide initial verification of plasmoid-based

impulse delivery for space debris mitigation.
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Figure 1. Diagram of Experimental apparatus of a quartz
chamber
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Figure 2. Diagram of Experimental apparatus of a metal
chamber
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Table 1. Experimental results in quartz chamber

Electron density Speed[km/s] Kinetic energy[]]
[x10%° m~3]
drift tube 7.2 28 0.34
quartz chamber 3.8 28 0.12
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Table 2. Experimental results in metal chamber

Speed[x1073 m/s] Potential energy

[x1077 1]
6.5
1.9

Kinetic energy
[x1075 7]

35

310
8.3

Plasma injection

Gas only injection
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Table 3. Predicted energy transfer to metallic target

Speed[km/s] Kinetic energy[]] | Energy transferred

[x107%]]
23

No bias current 92 9

No external field

bias current:0.5A 115 39 10

No external field

bias current:0.5A 87 55 14

external field:2.0kV
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