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Fig. 1 Schematic of Lissajous acceleration thruster.
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Fig. 2 (a) Rotating electric field (REF), (b) Azimuthal current
induced by the electron ExB drift motion.
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Fig. 4 ISAS model thruster.

Table 1  Thrust measurement systems (TUAT & ISAS model).
Stand Model TUAT Model ISAS Model
Torsion- Torsion-
Stand Type pendulum pendulum
Measuring Method Quasi-steady Impulse
Electromagnetic
Measured Thrust Thrust Total Thrust
Plasma Production Power ~ 500 Wnaxy ~2kWax
Plasma Acceleration Power ~1kWaiax ~2kWumax
Thruster Diameter 26 mm 50 mm
Axial Magnetic Field (B, yax) | 65 mT 11 mT
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Fig. 5 Electromagnetic thrust and thermal thrust.
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Fig. 6 Experimental facilities (TUAT model).
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Fig. 7 Thruster configuration (TUAT model).
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Fig. 8 Axial profile of magnetic field.
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Fig. 9 (a) Torsion-pendulum type thrust stand (TUAT model),
(b) Flexi-hinge.
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Fig. 10  Thrust stand sensitivity.
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Table2 Experimental Conditions (TUAT model).

Vacuum Pressure 36x10°~1.6x10"Pa
Ar Gas Mass Flow Rate 0.2,0.4,0.6,0.8, 1.0 mg/s
Plasma Production Frequency | 27.12 MHz

Plasma Production Power 100, 200, 300, 400 W
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production power of 400 W with a RF frequency of 27.12 MHz
is turned on from ¢ =30 to 60 s, and Ar gas mass flow rate is 1.0

mg/s).
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Fig. 12 Directly measured electromagnetic thrust as a function

of plasma production power, changing Ar gas mass flow rate.
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Fig. 13 Electron temperature measured by double probe.
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Fig. 15 Thruster configuration (ISAS model). (a) Side view and
(b) front view. Each component shows the followings, a: double
loop antenna, bl ~ b3: RF electrodes for acceleration, c: 1.D. 50
mm quartz tube, d: permanent magnets, e: filament, f: quartz tube
holder, g: Al spacer, h: Al plate, i: acrylic tube, M: magnetic
moment. (c) axial profile of axial component of magnetic field.
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Fig. 16 RF system (ISAS model).
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Fig. 17 Schematic of thrust stand (ISAS model).
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Fig. 18 Applied impulse as a function of measured maximum
displacement.
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Table 3 Experimental Conditions (ISAS model).

Quartz Tube Dimensions ile)n;r?l rln(;g mm
RF Frequency for Plasma 9.5 MHz
Production, Input Power 0.1 ~2kW
Duration of RF Pulse 183 ~208 ms
Propellant Gas Ar

Ar Gas Mass Flow Rate 10 ~ 70 sccm
Chamber Pressure Before

Discharge at Ar Flow of 0.89 | <7x10” Pa
mg/s

Bz (Max. Value) 11 mT (110 G)
DC Power for Filament 12W

Plasma Acceleration Power 0.13 kW
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Fig. 19 Thrust as a function of plasma production power,
changing Ar gas mass flow rate (w/o Lissajous acceleration, 1.D.
50 mm).
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Table 4 Preliminary measurement of Lissajous acceleration.

Comments with Acceleration w/0 Acceleration
Ar Gas Mass Flow

Rate 0.89 mg/s 0.89 mg/s

RF Input Power for

Plasma Production 14 kW 12 kW

RF Input Power for 0.13 kW 0 kW
Acceleration

Thrust 2.1+0.5mN 1.9+0.5mN
Specific Impulse 210£50s 190 £50s
Thrust Efficiency 0.14 +0.08 % 0.15+0.09 %
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