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1. Background

e We 1nvestigate the response of the lunar wake to a passing coronal mass ejec-
tion (CME) on 2012 March 8 while crossing the Earth’s magnetotail.

e In-situ observations are used as simulation input for plasma flow around the
Moon while in the nominal solar wind (SW) and while passing through the
Earth’s magnetotail shortly after the CME shock arrival (disturbed conditions).

e A large-scale global magnetosphere (GM) simulation of the CME event 1s per-
formed to contextualize a number of significant observations.

I11. Model

e Plasma flows around the Moon are modeled using the Advanced Modeling
Infrastructure in Space Simulation (AMITIS) code by Fatemi et al. (2017).
AMITIS solves a 3-D hybrid-PIC model by treating electrons as a massless

fluid and 1ons as particles, ideal for scale lengths between the gyro-radii of

solar wind electrons and 10ons.

e Global magnetosphere MHD simulations are run through NASA’s Community
Coordinated Modeling Center (CCMC) using the Open Geospace General Cir-

culation Model (OpenGGCM) developed by Raeder et al. (1998) to specifically
model the Earth’s magnetosphere.

111. Input Data

e Hybrid-PIC simulations of the plasma flow around the Moon are first per-
formed using nominal upstream solar wind conditions with a 45° IMF Parker
Spiral (Results I'Va), similar to pre-CME conditions observed by Wind.

e Observation by the ARTEMIS P1 and P2 spacecraft from 11:20-11:25 UT on
2012 March 8 (between dashed vertical lines below) are used for upstream
magnetotail plasma conditions during post-shock CME arrival (Results IVb).

ARTEMIS Observatlons, 2012 March 8

P1
B
[nT,SSE]

%’ble plasmoid
Indicators

P2
B
[nT,SSE]

e

P11
Velocit!

-1000E
500F
250

0F

gE] [km/s, G

P2,
Velocit

-250
-500
750 E : ; 3
1100 1110 1120 1130 1140 1150 1200

[km/s, G

hhmm hhmm 1100 1110 1120 1130 1140 1150 1200
2012 Mar 08 2012 Mar 08

e Plasma data from the Wind spacecraft at Lagrange point L1 during the 24-hour
period starting at 9:00 UT on 2012 March & 1s used as time-dependent upstream
input for a MHD simulation of the global magnetosphere (Results Va-Vec).
Vertical dashed lines below mark the start and end times of the simulation.

Wind Observatlons, 2012 March 8-9
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IV. Hybrid-PIC Simulation Results V. MHD Simulation Results
IVa. Nominal SW Conditions Va. Plasma Density and B-Field
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and magnetic fields within the wake.



