BRI L — TR R « PSIVART T AT AT RAEZD
3V A VEEN R

HOME RS RSB T Te R KIMETR
A1) e Bt

A T

A R

TG 5

Characteristics of a Rectangular Laser-Assisted
Pulsed Plasma Thruster in Short Pulse Operation
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Department of Aeronautics and Astronautics, Tokai University

Abstract

To observe the plasma acceleration process in short pulse operation, observation of the
plasma behaviors between the rectangular electrodes of the laser-assisted pulsed plasma thruster
with an ICCD camera was conducted. From the result, it was shown that regardless of the vertical
position, which was normal to the axial direction of the thruster, the plasma wavefront was
moving toward electrode edge. Slightly larger speeds of plasma were obtained in anode side than
cathode side for charge voltage 1 kV. On the other hand, discrepancy of speeds of plasma
between electrodes was not obtained for charge voltage 10 kV.
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Fig. 1
laser-assisted pulsed plasma thruster (LA-PPT).
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Laser Assisted Pulsed Plasma Thruster

(LA-PPT).

Table 1 Configuration of LA-PPT

Channel length: | 50 mm
Channel width: w 10 mm
Channel gap: h 15 mm
Electrode material Mo
Propellant material Al,O4
Body AlO3

Fig. 4 Capacitor for V=1 kV..

Fig. 5 Capacitor bank for V. =10 kV.
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Fig. 6 Schematic of experimental set up for ICCD

camera observation.
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Fig. 7 Discharge current waveform for V, = 1 kV.
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Fig. 8 Discharge current waveform for V.= 10 kV.
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Fig. 9 Time resolved images for V.= 1 kV.
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Fig. 10 Time resolved images for V.= 10 kV.
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Fig. 11 Comparison between discharge current waveform Fig. 12 Comparison between discharge current waveform
and ICCD images for V.= 1 kV. and ICCD images for V.= 10 kV.
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