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Development of steady plasma source by rotating magnetic field
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Abstract: A rotating magnetic field (RMF) is a technique to drive a toroidal electron current in a torus plasma. This method is expected
to realize a compact static plasma source. The plasma sustained dominantly by the accelerated electron may have a low-temperature
property which is suited for ion sources. To reduce inductive coupling between coils, which becomes conspicuous especially in small

systems, a three-phase RMF system has been proposed and developed in this work. Prolonged duration of plasma discharge for 0.69

second has been experimentally observed by emission measurement in this system.
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Figure 1. Azimuthal electron current driven by RMF.
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Figure 2. Schematic view of the developed RMF system.
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Table 1. Coil Specifications

Shape Rectangle (4cm X 4cm)
Inductance 31uH
Number of turns 25 turns
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Figure 3. Ideal current waveform and conceptual

diagram of RMF formation.
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Figure 4. Waveforms of antenna current (Charging
voltage : 250V).

Table 2. Experimental conditions

Frequency ~300 kHz
Phase difference 120°
Gas species Argon
Pressure (vacuum) 4.5pa
Pressure (at gas filling) 25-30pa
Resonant capacitor 0.2uF
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Figure 5. Optical image of RMF generated plasma
(Framerate: 5001ps, shutter speed: 2ms)
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Figure 6. Schematic diagram and picture of the developed
RMF system.
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