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Spacecraft Propulsion Using Solar Energy
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Original Idea of Magsail
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Proposal by Zubrin (JBIS, 1993)
= Solar Wind Dynamic Pressure ~ Magnetic Field of n'T
- B-field by superconducting coil of Smm diameter
» Current Density 10'1°A/m? (difficult to construct/deploy)
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Magsail with Plasma Jet
(Magneto Plasma Sail, MPS)

Mini-Magnetospheric Plasma Propulsion (M2P2) Proposed by R.M. Winglee, JGR, 2000
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Original Small B-field Inflated B-field by Plasma Jet
Large interaction area

-> Large thrust
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Comparison of MPS with EP

Electric Propulsion
Efficiency
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2D-MHD Simulation of Magnetic Field Inflation
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r {polar direction)

Numerical Result: Plasma Flowfield
obtained by resistive MHD code (NIRVANA)
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r (polar directian), m

Numerical Result:
Magnetic Field Inflation by Plasma Injection

B, ,=0.02T (200Gauss), p;,=1.3Pa, T, =3eV, sonic inlet
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Summary of Numerical Result :

Inflated Magnetic Field
Rm->00 Magnetic
B-field frozen-in Flux Tube
point of plasma injection
10-1 =
10-2— MPS
— B /
- 10-3 with plasma injectio
E _ t=0.22ms
H 10-4
m
10-5— .
t=0 without plasma
- Il Model of Magnetic Field
10-6 l | Inflation
. . 0 S
Magnetic Dipole r, m « B-field inflation is also confirmed

in the case of resistive MHD model.
e However, currently, only transient
results are obtained.

Magnetic Flux Density
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Research Topics remains
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