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[Chappell, JGR, 1987]

[Seki et al, Science, 2001]
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1965 1976 1989 1997 2003 2014

Mariner 4, Viking 1, 2 Phobos-2 | | Mars Global Mars Express | MAVEN
Mars 2, 3, 5 Surveyor (MGS) (MEX)
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(Nozomi launch) ’A

Era of the “first” exploration (1965~1989)
— lonospheric profiles (Viking landers) — Intrinsic magnetic field exists?
— Magnetospheric structures above 850 km alt. HAMEDRE.
— Atmospheric escape (Mars series, Phobos-2) 2 -1k D IR T

Era of new findings about current state (1997~2017?)
No planetary-scale magnetic field detected (MGS) %) Hi1E & Cr=/L71-

Aurora (MEX), Plasma cloud ejections, Flux ropes (MGS)
Escape of CO, (MEX)

Magnetic anomalies (MGS) NI7AO0—F7 v &R

« Eraof glumdahon (2014.1~) | %’Hﬂﬁ’\
— Elucidate the mechanisms and their effects to evolution.
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[Barabash et al., 2007]

Q (O*) = 2.0 x 10° [ions/s] O*flux: 1.6 x 1023 [ions/s]

O,* flux: 1.5 x 10% [ions/s]
CO," flux: 8.0 x 1022 [ions/s]
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[Carlsson et al., 2006]

Q (O*) = 2.0 x 10%° [ions/s] O* flux: ~45%

O,* flux: ~45%
CO,* flux: ~10%
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Assuming an
“average”
spacecraft
potential of -9 V
[Lundin et al.,
2009]
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Gradual energization

« Cold ion outflow dominates plasma escape? - Still controversial
« Escape rates (an order of uncertainty)
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(a) Kelvin Helmholtz4 % 7€ (flux rope, cloudftt)
(b) Kinetic Alfven Waves (KAWS)

845 & (flux ropefth)
MREE+I_HSE

(BBEA), ...




Kelvin Helmholtz & 5E
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Kelvin Helmholtz & 5E
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KAW GEEhzmBYAIfveni)
th 3k T D ERBIFI [Chaston et al., PRL, 2007]




R BfES (flux rope)
Mapping orbitd MGS1E & A &7:8IL 7=flux rope
[Briggs et al., PSS, 2011]
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R B#E (diffusion region)

MGSIZ & Adiffusion regionDERRIERIF 22— 3
> ED SR [Eastwood et al., 2008]
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mini-magnetosphere

MGSIZ &S EFDERRIFI [Mitchell et al., JGR, 2001]
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