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Development of a solar wind simulator for MagSail experiments
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Abstract

The Institute of Space and Astronautical Science (ISAS) of Japan Aerospace Exploration Agency
(JAXA) is studying a new magnetic sail propulsion system, called MagSail smce 2002. A MagSail
travels interplanetary space by capturing the energy of the solar wmdt A MagSail realizes
analogous interactions between the solar wind and an artificial maﬁgn@tic field produced around a
spacecraft, to obtain a force in the direction of the solar wind . In order to demonstrate the
momentum transfer process of the magnetic sail, we have started a prehmmary expenment In the
experimental studies, some strong interactions between the high-density {10 m~) and high-
veiocﬁy (17 km/s} 1 plasma flow and an artificial magnetic field of about 1 T was observed ™. Now,

ve are designing and manufacturing an experimental simulator of the magnetis sail pmmﬂs on
system. Especially, development of a solar wind simulator will be a key issue for the MagSail
expenmems We selected an MPD arcjet device to be the solar wind simulator. And a new twelve L-
C ladder pulse forming network (PFN) is also now in manufacturing and testing. In this report, a
development status of the MPD solar wind simulator for the MagSail experiment is described and
some experimental results are reported.
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Figure I. Extended solar sail membrane in space.

This document is provided by JAXA.



120 FHHATT SRR BIE R, JAXA-SP-05-008

Plasma Propulsion) &) #EEMEZ 52 L2 che sz, 1 Ej“ﬁﬁ%lf EH«’%%

VEL LR EA M LEENREEY, BART
b FHEA R ZEARE &2 PSRN AT
LEH0 ook TP o AT A v
OAMTH D (AARPEZSEML ., KBTI X
CEREREA R NG TZT DD 2 ENT
ENIEKBEROER =RV F—F b EZFEHED
Wt D A E D 2 LN TE D, M2P2 3. EREEN
IET AR Y 7T AEBHIC L > THEER%Z
ERLLEOIET2L0THD, REFFREFESTIE
TOWMRTANDY I ab—a VIRV ER
KB 7 T A~ RAELEE OB BAFEIT DV THET
=

Figure 2. Artist’s Concept of a Magnetic Sail.
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Figure 3. Space Science Chamber.
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Figure 4. MPD Arcjet discharge head.
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Figure 5. A Schematic Drawing of Pulse Forming Network, (PFN).
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Figure 7. Configuration of Vacuum Chamber Set-up.

re 6. Fast Acting gas Valve (FAV).
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Figure 8. Pulse Forming Network (PFN).
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Figure 9. Discharge Waveform.

Figure 10. Plasma Plume from Discharge Head. Figure 11. Plasma Probes.
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