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Abstract: It is urgent to develop high performance fusion space thrusters to improve the range and capabili-
ty of deep space exploration missions, among which the most critical subsystem is the magnetic nozzle. The main
working principle of fusion space thruster is introduced, and the differences and relations between the divertor
used in ground fusion power generation and the magnetic nozzle selected by fusion space propulsion are ana-
lyzed. On this basis, a simplified calculation model for the performance of magnetic nozzles is then used to pre-
liminarily evaluate the dependence of different propulsion performance requirements on the magnetic field at the
throat of the magnetic nozzle system, the plasma density in the reservoir area, and the mass flow rate of propel-
lant, when the thrust range is 1~1000N, the specific impulse range is 10*~10%s, and the fusion transmission
power range is I00MW~10GW. The results of qualitative and quantitative analysis can provide certain referenc-
es for the physical and engineering design of the magnetic nozzle system of nuclear fusion space thrusters in the
future.
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Fig. 1 Main structure spherical tokamak based fusion space thruster core and magnetic nozzle"!
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Fig.2 Schematic diagram of main structure of gas dynamic mirror based fusion pace thruster
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