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Study on Laser Sustained Plasma using Laser Diode for Space Thruster
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Characteristics of laser sustained plasma fLSP) as a heat source for a space
propulsion system were verified both experimentally and numerically. A 4 kW diode laser was used to
successfully generate LSP with Xe, Kr, and Ar, and with a mixture of these based gases. This is the
first reported case of Ar-LSP generation using a diode laser, which has higher ionization energy

and is much lower cost than Xe. The minimum laser power to generate Ar-LSP was lower than that of

Kr, which has a lower ionization voltage. This result was found to be caused by not only inverse

bremsstrahlung radiation absorption but also the effect of Ar atomic line absorption as demonstrated
by experiments and CFD. The results of temperature measurement by emission spectroscopy show that

the LSP temperature is about 12,000 K (Ar), which is higher than that of arc discharges. Thereby,
the LSP thruster would have the potential of higher specific impulse than that of conventional arc

jets.
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