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Optimization of Nozzle Shape of a CW Laser Thruster by Nonlinear Programming
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Abstract: The nozzle shape of a CW laser thruster was optimized by non-linear programming (NLP) to explain the experimental re-
sults that the sub-chamber type nozzle shows superior performance to ordinary convergent-divergent nozzles. A quasi-one-
dimensional CFD code was developed that can deal with plasma flow and laser beam absorption by plasma. The amount of laser 
beam absorption was maximized by optimizing the nozzle shape using NLP.  The results showed that the optimized nozzle shape is a
sub-chamber type nozzle in the case that the inlet diameter of the nozzle is small.
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Nozzle
Throat diameter 1 mm
Inlet diameter 4, 5, 6, 8 mm
Straight section length 25, 50 mm

Propellant
Argon Ar, Ar+, e-

Mass flow rate 1 10-4 kg/s

Inlet Stagnation pressure Extrapolation
Stagnation temperature 300 K

Laser Wavelength 10.6 m
Power 2000 W
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