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Abstract

A fundamental study of high-repetition rate operation of a laser-assisted pulsed plasma thruster (LA-PPT) was
conducted, which utilizes a laser beam to generate a plasma from a solid propellant surface and then accelerates the
plasma by electromagnetic force. To elucidate discharge characteristics and continuous thrust characteristics under given
electrical power inputs, repetitive-pulse operation of a laser-assisted pulsed plasma thruster was conducted at 10 Hz. As
results, it was shown that discharge pulses were occurring simultaneously with laser pulses at each pulse operated at a
repetition rate of 10 Hz. In addition, the maximum thrust was 0.5 mN at 3.9 J/pulse at 10 Hz corresponds to average
power of 39 W. From a combination of the measured thrust and mass consumption rate of the propellant, typical values of
specific impulse and thrust efficiency were 8,700 s and 0.50, respectively.
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Figl. Schematic of laser- electromagnetic hybrid
acceleration thruster.
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Fig. 2 Variation of specific impulse with charge energies for
thrusters with various electrode geometries
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Fig.3 Photo of laser-electric hybrid thruster.
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Fig.4 Schematic of experimental setup.
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Fig.6. Schematic of continuous thrust measurement system.
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Fig.7 discharge current waveform
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Fig.8 Typical output from displacement sensor (charge energy:
3.92J/pulse)
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Fig.9 Variation of measured thrust with charge energy.
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Fig.10 Mass consumption rate of propellant.

Tablel 1. Typical specific impulse and thrust efficiency.
E [J] Isp [s] nt
05 5400 0.25
2 8700 0.50
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