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Abstract

As one of the concepts of the laser/electric hybrid
propulsion system, a feasibility study on possibilities
of electrostatic acceleration of a laser ablation plasma
induced from a solid target was conducted. Energy
distributions of accelerated ions were measured by a
Faraday cup. A time-of-flight measurement was also
conducted for ion velocity measurement. It was found
that an average speed of ions from a pure laser
ablation in this case was about 20 km/sec for pulse
energy of 40 p)/pulse with pulse width of 250 psec.
On the other hand, through an electrostatic field with
a +1,000 V clectrode, the speed could be accelerated
up to 40 km/sec. It was shown that the electrode with
positive potential was more effective than that with
negative potential for positive-ion acceleration in laser
induced plasma, or pulsed plasma, in which ions were
induced with the Coulomb explosion following
electrons. In addition, the ion-acceleration or
deceleration strongly depended on conditions of pairs
of inner diameter and electrodes gap.
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Fig.1 Application niche for On-Board
Laser Ablation Thruster.
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(b) Photo of a laser system.
Fig.3 Microchip laser (Diode pumped
solid-state power chip Nano-Laser).
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Table.1 Ion velocities in pure laser ablation.

Velocity [m/s]
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Ton velocity distribution peak 2.6x10*
Average velocity 22x10*
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Fig.8 Temporal variation of ion current
for various acceleration voltages
(electrodes gap: 15mm, inner diameter: $mm)
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