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Abstract: The gas-dynamic-mirror based fusion concept was expanded into space propul-
sion applications to analyze the range of specific impulse and thrust under different plasma density
and hydrogen propellant mass flow rates. The theoretical calculation showed that the highest spe-

cific impulse can be above 10 000 s, and thrust up to dozens of Newton. On this basis, the fu-
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sion thruster based on the gas dynamic mirror was further used to simulate the Mars exploration

mission. Assuming the initial mass of the thruster was 100 t, the simulation results showed that

the residual mass increased from 88.59 to 98.24 t when the mission flight time varied from

282.42 10 639. 76 d. The analysis showed that the fusion space thruster based on the gas dynamic

mirror can well meet the requirements of future manned and cargo Mars missions by adjusting the

specific impulse and thrust, making it an option for the development of high-performance space

thrusters in the future.

Key words: gas dynamic mirror; space applications; fusion thruster; Mars exploration;

orbital optimization
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Table 1 Performance parameters of fusion reaction
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Table 2 Relationship between thrust and specific impulse with mass flow rate of hydrogen propellant under different

plasma densities

n,=10"m"’ n,=10"m"’ n,=10"m"’
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L,)/s F/N I,p/s F/N L,)/s F/N

0.1 62 594 7.14 131724 33.9 162 494 274.9

2.5 13 454 33.2 41 360 107.99 105 080 419.9

5 9529 46.9 29 703 150. 4 82916 538.7

7.5 7784 57.4 24 381 183.2 70 650 632.2

10 6743 66.2 21170 211.0 62 594 713.6
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5 46. 874 9 528. 848
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