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Performance Evaluation of Magneto Plasma Sail by using a Numerical
Simulation
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A Magneto Plasma Sail (MPS) produces propulsive force by the interaction between the solar
wind and an artificial magnetic field inflated by injecting plasma. In this paper, a performance
evaluation of MPS which is expected to have high thrust to power ratio and high specific impulse
compared with other electric propulsion systems is conducted. Two key issues in the field of MPS
research are studied; one is the interaction between the solar wind and dipolar magnetic field. The
thrust obtained from the interaction between very small magnetosphere (~4km) and the solar wind
is estimated by the numerical simulation. The other issue is the magnetic inflation by injecting
plasma from the boundary of the superconducting coil. Numerical simulations of magnetic inflation
for the cases with different beta value are conducted by using hybrid simulation code. Then the
inflation of magnetic field is evaluated quantitatively and the configuration of magnetic field after
the plasma is injected at an angle of 30° in the polar direction is examined. Finally, the performance

evaluation and feasibility of MPS are discussed.
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Fig.1 Image of Magneto Plasma Sail?.
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Fig.2  Simulation Model.
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Fig.3 Mechanism of thrust generation.
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Fig.4 The distribution of particles and magnetic field
vectors for the case (a)L.=800 [kml, (b)L=40 [km].
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Fig.5 Plot of drag coefficient vs. magnetosphere size.
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Fig.6 Simulation Model.
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Fig.8 Profile of the magnetic field for the initial case
and for B =1.0, 5.0 and 10.0 at t=0.002 [s].

Table 1 Decay index of magnetic field in each case.

p Decay index

10 -2.05

5 -2.1

1 -2.3
Initial -3.0
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