e

.
- 4

\ Modeling the Lunar Wake Response to a CME Using a Hybrid-P1C Model SOUR SISTEM EXPLORMTION T

- ...
9 c."‘ \#J

o

| —

VIRTUAL INSTHTUTE

A. P Rascal, S. Fatemizvg, and W. M. Farrell!
N A S A 'NASA/Goddard Space Flight Center, Greenbelt, MD, USA, *Swedish Institute of Space Physics, Kiruna, Sweden *Department of
Physics, Umea University, Sweden

POSTDOCTORAL PROGRAM

Administered by the Universities Space Research Association

I. Abstract

In the solar wind, low density wake regions form downstream of the nightside lunar surface sur-
face. This wake region affects the surface potentials across the nightside region of the Moon.

In this study, we use a series of 3-D hybrid-PIC simulations to model the response of the lu- I
nar wake to a passing coronal mass ejection (CME). Average plasma parameters are extracted on I5°
from the Wind spacecraft located at 1 AU during three distinct phases of a passing halo (Earth- D enSit "
directed) CME on 22 June 2015. Each set of plasma parameters, representing the shock/plasma y
sheath, a magnetic cloud, and ICME, are used as the time-static upstream boundary conditions - = 30 T g
. . : . : A shortened plasma void = > 5 >
for three separate simulations and are compared with results that use nominal solar wind con- , _ =
. : ST : ST and prominent rarefaction - 20
ditions. Results show a shortened plasma void and distinctive rarefaction cone originating from ¢ be Dl
the terminators during the plasma sheath phase, while a highly elongated plasma void reforms c}cl)neh OTinL a5 ft E P a;rlljla 10
during the magnetic cloud and ICME phases. Intense electric and magnetic field development sheath arrives, Tollowe et
: an extended wake during 0
are also observed during the plasma sheath phase along the central wake. _
the magnetic cloud and 50
ICME.
- 40
11. Model ] ) e
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e Plasma flows around the Moon are modeled using the Advanced Modeling In- h A P
frastructure in Space Simulation (Amitis) code by Fatemi et al. (2017). Amitis
solves a 3-D hybrid model by treating electrons as a massless fluid and 10ons as o

particles, 1deal for scale lengths between the gyro-radii of solar wind electrons
and 10ns.
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sheath, first magnetic cloud, and the brief ICME phase separating the two mag- netic field located down »
: : : : : stream 1n the lunar wake ok 9
netic clouds—are used as time-independent upstream input for a series of hy- . 10
S . during the plasma sheath :
brid simulations. phase. During the magnetic 0 .
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