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Abstract :

In this study, we demonstrated a comparable thrust performances in electrostatic acceleration
type electric propulsion, in which the applied magnetic field had the diverging section for ion
acceleration, which was followed by the field-free section to neutralize the propellant, by using
filament cathode compared to conventional hollow cathode operation. The input power to realize a
stable operation was 155 W and 325 W for filament and hollow cathode, respectively. By using the
filament cathode, thrust increased with increasing input power whereas discharge current was
saturated. The maximum specific impulse and thrust efficiency were 1770 s and 23% with 356 W of
input power. These performances were comparable level of the conventional hollow cathode

operation and we successfully suppressed the input power by using the filament cathode.
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Parameter Symbol Unit Filament cathode Hollow cathode
Propellant - - Xe Xe
Flow rate Tita mg/s 0.41-0.68 0.41-0.68
(Aeq) 0.3-0.5 0.3-0.5
Discharge voltage Va v 250-400 250-325
Filament power P W 100, 150
Cathode flow rate e mg/s - 0.49
(Aeq) - 0.36
Keeper current Jx A - 2.0
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