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— multi-species MHD simulation: Jakosky et al. (2015), Curry et al. (2015), Ma et al. (2017)
— multi-fluid MHD simulation: Dong et al. (2015)
— Grad-Shafranov reconstruction: Hara et al. (2016)

— hybrid simulation: Romanelli et al. (2018)
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- 1 FA V#: HY, O, O,*, CO,*
— Ls =60°
- BEBWE, A A2-pEFER, FEGEERRZZERE
— steady-state®— K &time-dependentE— KDl AZHWS
« MAVENIC & % &R 8l
- SWIA, MAG, STATIC
— 2017-09-13 00:01-10:00%Z 3> M HAE (quiet, early phase, later phase) (C 73T %
— BE & EE AN S HE T Dpenetrating proton fluxh S HERE
— IMF58[E & clock angleld & — X fEI TCOMAGIC &K BBIEM SHETE

Table 1
Solar Wind Conditions Used for the Three Steady State Cases and Corresponding lon Loss Rates With Applicable Time Periods

Case no. Case 1 (quiet) Case 2 (early phase) Case 3 (later phase)
Time perioda 00:01-02:52 UT 02:52-05:10 UT 05:10-10:00 UT
New [em 3] 1.9 40 12.0

Usw [km/s] 426 824 824

B [nT] (0.0,—3.0,0.0) (0.0, —10.0, 0.0) (0.0, 10.0, 5.0)

0" loss rate [s '] 6.8 x 10°> 26 x 10%* 1.0 x 102

0, loss rate [s '] 1.0 x 10%* 53 x 10%* 1.0 x 10%°

CO," loss rate [s '] 9.0 x 1022 6.5 x 102> 14 % 10%*

Total loss rate [s '] 1.8 x 10%* 8.5 x 104 22 x 10%°

Time period corresponding to 13 September 2017.
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« BS (Bow Shock):
R Hfast magnetosonic speed’% T[E]%1ER
— fast Mach number (Mf) & %4858

- IMB (Induced Magnetosphere Boundary):
BR[ED AR & 12 B IR57
— IMF3EEE & 1HE

» ICB (lon Composition Boundary):
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#E: 20 nPa vs. 15 nPa
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(Ma et al., 2017)
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Responses of the Martian magnetosphere to
an interplanetary coronal mass ejection:
MAVEN observations and LatHyS results.

Romanelli, N., et al. (2018).
Geophysical Research Letters, 45, 7891-7900.
https://doi.org/10.1029/2018GL077714
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« N1 7YUyw REFI LatHyS: € A > ZHi+F, EFZhiEE LTRSS
— SW: H*, Het, electron  planetary: H*, O*, O,*, CO,", electron
- BEBWE, 1 AVIERID, EZERE, BRREZEE
—- & TFERBEE: 3D LMD-GCM (Laboratoire de Meteorologie Dynamique General Circulation Model)
— %\B: 3D EGM (Exospheric General Model)
— Ls =90°, mean solar activity e

Solar Wind Properties, IMF, Magnetosonic Mach Number, and SW Dynamic Pressure Considered for Each of Three Simulations During the Corresponding Time Interval

o MAVEN L: (k % Eﬁ.;ﬂu Simulation 1 Simulation 2 Simulation 3
Time interval 2017-9-12 22:00 UT to 2017-9-13 02:52 UT to 2017-9-13 05:10 UT to
- SWIA, MAG ’ STATI C 2017-9-13 02:52 UT 2017-9-13 05:10 UT 2017-9-13 08:20 UT
- Ma et al. (2018)& Iﬁlﬁ(;: Ny (cm=3) 1.9 4 12

Uy (km/s) (—426,0,0) (—824,0,0) (—824,0,0)

/7 - Z ﬁj\ U' Bir (nT) (0,-3,0) (0,-10,0) (0,10,5)
(ABERTRAIEERSD) M

Pgyn (nPa) 0.58 4.54 13.61
=] ° = )( _9 :6 = 01 Bow shock parameters: e, L (Ry), X; (R 0.983,2.195, 0.53 0.915,1.801, 0.58 0.907, 1.810, 0.55
- KGRE/\NZ B U1{E p 6L (Ry) X Ry) 983,2.195,0. 915,1801,0. 907, 1:810,0.

R? 0.995 0.998 0.997
Bow shock standoff distance (Ry,) 1.64 1.52 1.50
Bow shock terminator distance (Ry,) 2.66 2.26 2.24
O™ escape (102* ions/s) 1.3 1.9 3.1
O* escape along the 1.1 1.9 4.4

convective electric field (1023 ions/s)
H+ escape (102 ions/s) 2.1 8.2 21.9

Note. Bow shock properties derived from fits to Laboratoire Atmosphéres, Milieux et Observations Spatiales Hybrid Simulation results and estimated planetary O
and H* escape rates are also presented. IMF = interplanetary magnetic field; SW = solar wind.
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