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Numerical Simulation for Feasibility Study of Magneto Plasma Sail that obtains an
Electromagnetic Thrust from the Solar Wind.
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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 presentation, a performance evaluation of MPS which is expected to have high thrus
to power ratio and high specific impulse compared with other electric propulsion systems is introduced. 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 obtaine
from the interaction between very small magnetosphere (less than 40km) and the solar wind is estimated by using a hybrid Pl
simulation code. The comparison between the results of a ground experiment and the simulation is also introduced. The othe
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 3(
degree in the polar direction is examined. Finally, the performance evaluation and feasibility of MPS are discussed.

uoboobooboooboooboooboooobooboooooboooboobooboboooboOooboOoooboOoOooDo
Oo000poOooO00o0oDOO0oO0oooOoo0oUOoDoooOoOooDooDoz20050 900D OOoO0OOoDOoDOoOoOoDOOOoOOO
ooboooooooobobooboooooboobobooooboooobooboboobooboooobOoooboooobooobbooooon
ocooooooooooooooo0oooobobooOob0ooooDoOobOOo00ooDOObDOoOoOoDODObooOoOogoO 2003000
oboobooobooooooobooooboobooooboooooooooobooboooooboooooooaon
uoboboooboobooboooboooboooobooobooooooboo0ooboobboobooobooooboooooDoog
gooboooobooboooooooboooooooooobooobooobDooobboobobDboobboooDoobDoboOooo
oooooobooboboooooooobobooooobooooboboboboboooboobOoboboboooooon
0000000000000 00000000MagnetoPlasmaSalMPSI 0000000000 WingleeOOOOOO
0000000o0o0oMPSODOODOOOOOOOODODOOOOODOODOOOOOOODOOOOOODODODOOO
oboooboooboobooooboooboooboooooooboooboobooomuobooboobooboOooog
00000000D0D0D0OD0ODODODODODODODODODODODODODODODODOD0O00000000000000O0 MNOOOOOOO
gjooooOoOoOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODODOO
ONOOOOODOOOoOoOOoOoOOO0OoOOoOOo0o0oooooogJdAXAOOOOO MPSOOOOOODODODOOOOOO
ocoooooboooMpPsOOODOOOOOOODOOOOOODOOOOOOODOOOOOODOOOOOODODOO
obooboobooooboooobooboboo@moooboooboooboboobOoobooooboOoobooOooDoOooDn
Oo0000000000O0OoMPSOOOOOOOOOOOOOOOOOOOJST,CRESTOMPSOOODOOOOOOO
goooooooboboboooooooboboooobooooboboboooboooDobDobOobobboooboOoo
oobooooooooboobooboooooobooobboooooooboooobo0ooobooooooboooobooobo0oooDoo
ocooooooooMpPsSOOOOOOOODOOOODOOOODOOOOODOOOOODOOOODODOOODO
O0000O0kmOOOOO0OOOkmOOOOOOOOOOOOOO0OOOOOOOOOQOOOOOOODOOOOOOOO
ocooooooooooooooMPSOOODOOOOOOOOODOOOOOOOOOOOOOOODOOMFOOOO
goooooooooobooboboboooooooboobobooooboooooOobDobobobobboooOoo
obooooobooooboooboooon

coooooooooooboOoogoooobOoooooooDbDOoooOoooDOooo MPSOODOODOODOODOO
JAXXAODODDOOOoOoMPSOOOOODOOOOOOOODOOODOOOOOOOODOOMPSOOOODOOOOOO
oooobooogn



