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The 2015 March 8t" Interplanetary Coronal Mass Ejection

(ICME) sideswiped Mars

2015-03—10T00:00 2015—-03-05T00 +5.00 days
O Earth @ Mars Mercury @ Venus >Maven OSpitzer @ Sterso_s @ Sterec B

nbnhl«h\ Microbial ecology and
R, \ c\iiion

\\\ \

MAVEN at Mars
Probing a dynamic uppér

Ecliptic Plane

209021 LAT = —7.2°
19 23

Non-thermal atmospheric
ion escape rate increased

by more than one order of

2 Jakosky et al., 2015, Science
154 Bougher et al., 2015, Science
B i Ny Curry et al., 2015, GRL

Dong et al., 2015, GRL
Luhamnn et al. 2017, JGR
Ma et al., 2017, JGR

2N (em™)

IMF polarity Current sheath 3D IMF line

FU O aaa— |
il 10 20 A0 40 50 a0 — I

ENUL-2.7 Iawres—2161—aIbh1f WSa W22 GONS—2161



How Does the Sun/Star Affect a Planet?
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Model Coupling and Model Validation/Application in the

Solar System Unmagnetized Mars as an Example

neutral exosphere Monte Carlo model

=== For model coupling details, please
refer to:
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Atmospherlc O+ lon Loss from a Magnetized Earth-Like Exoplanet
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Three TRAPPIST-1 Planets in the Close-in Habitable
Zone with Strong Stellar Wind Erosion




TRAPPIST-1 Stellar Wind Decreases Rapidly with Distances
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Stellar Wind Interaction with the TRAPPIST-1 Planets
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Atmospheric lon Escape Rates of the TRAPPIST-1

Planets due to the Stellar Wind Erosion
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The timescales over which these
planets can retain a 1-bar
atmosphere range from O(108)
years for TRAPPIST-1b to O(10'9)
years for TRAPPIST-1h.

TRAPPIST-1g will represent the
best chance for a planet in the HZ
of this planetary system to
support a stable atmosphere over
long periods.

Dong et al., 2018, Proc Natl Acad Sci
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