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Effects of Target Character on Propulsion Performance in
Laser Micro Propulsion
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Abstract The target characteristic research of micro-laser plasma thruster (xLPT) is introduced, and propulsion
performance of different target structures and doped concentrations is discussed. Results indicate that there can be an
optimum impulse coupling coefficient for the confined target. The thinner the target is, the bigger the optimum
impulse coupling coefficient is, the lower the laser energy is, and the higher the specific impulse is. The absorption
of laser energy can be intensified by the doped carbon, ablation efficiency can be enhanced, and there might be still
other energy dissipation enhanced, and that can result in the decrease of impulse coupling coefficient.
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Fig. 2 Photograph of ms-micro-laser plasma
thruster (pLLPT)
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(D) Phipps 1988, nonenergetic material, direct ablation™};

(2 Uchida 2002, epoxy, direct ablation!;

(3 Phipps 1990, celloidin, direct ablation!®);

@ Phipps 2000, energetic material/glass, confined ablation!™;
(®) Phipps 2004, GAP/kapton, confined ablation®);

® Uchida 2002, epoxy/glass, confined ablation!);

(@) Takashi 2003, Al/water film, confined ablation!);

Zheng 2006, Al/water layer, confined ablation!%
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Fig. 3 Impulse coupling coefficients of typical direct and confined ablation
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Fig. 4 Photograph of diode laser and ablation target
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with different target thicknesses
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width with different target doped concentrations
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