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New Possibilities for High-Power Electrodeless Electric Propulsion Using the
Hall Effect by Applying a Time-Varying Azimuthal Electric Field
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In this study, we proposed a propulsion system that induces an axial

electric field to accelerate ions generated by high-frequency plasma in a channel with a predominant

radial magnetic field and applying another low-frequency fluctuating magnetic field. A radial
magnetic field was generated inside the 10 cm diameter circular channel using a solenoid coil and a
ferrite yoke, and a low-frequency time-varying magnetic field was applied by a spiral coil installed
at the bottom of the ring (upstream outside). The plasma potential profile was measured by an
emissive probe and the plasma density profile by a Langmuir probe in a time-resolved manner. The
results showed that the application of the low-frequency time-varying magnetic field caused a
significant change in the plasma, but the formation of an electric field synchronized with the
fluctuating magnetic field was not confirmed.
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Figure 1. a) Schematic of the YIPAL plasma thruster and b) Schematic of the experimental setup.
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Figure 2 a) A 2D map showing the static magnetic field distribution created by the electromagnet. b)

the acceleration current waveform and c) acceleration impedance matching circuit.
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Fig. 1 Axial profile of ¢, as a function of I.; atr=30mm, Pgg =200W, and mg, =60 sccm and

0= % The relation between ¢, and z seems linear, but the dependence on I is complex.
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Electric Field @r=30 mm, z=15 mm (200W, 60sccm)

Electric Field @r =30 mm, z=55 mm (200W, 60sccm)
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Fig. 2 The influence of I.,; on the temporal profile of E at different axial positions and r =30 mm, Pgg

=200 W, and mg, =60sccmand 0 = g The relation between E and 1, is not straightforward.
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Fig. 3 Time averaged plasma parameters in the YIPAL plasma source. The first, second, and third rows

represent Iis, @, and Vi.qq respectively at Prg =200 W. Results were averaged over 50 ps.
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