Discrete Aurora on the Nightside of Mars:
Occurrence Location and Probability

Xiaohua Fang, Yingjuan Ma, Nick Schneider, Zach Girazian, Janet
Luhmann, Zachariah Milby, Sonal Jain, Yaxue Dong,

Shannon Curry, and Bruce Jakosky

(2022)
https://doi. org/10.1029/2021]JA029716

BERAF D2 A




1. Introduction

AE (C(XEBE BTG (IR VHY, —EBDnElE (CHhREMIIS &
AE(L(Z&T%ZUU ~NA— T+ J1—XA—0O0F (%A
/\fg) N> A — 7(@“15'])0)3%'53"‘50)7? —OSHESNT
LS,

°T4Z7 ) — A — 0O S (3MRERI5 ORE U \FFEK T Mars  Express
(MEX) CEURISNIEATERRICIECDAA—OSThD, Hhnshiis
DFREVSATEIE, CER <. RIS HE U CTOVBEZR N EH/IND
BT CRELY™IU),

« BRIDIEA —OSHKROF 5= T2HCT—FFRAICERS




1. Introduction

T4 ROU—A—-0OF
* MEXODSpectroscopy for the Investigation of thga__Characteristics of the Atmosphere of Mars (SPICAM) 3=E&ED
#HI T (ZCO Cameron bands (190-270 nm) W& /E ~130 km THFEIEL TULVD(Soret et al., 2016),

o 81~ 300 eVOEF THLE I BD(Leblanc et al., 2008). MEX(DAnalyzer of Space Plasma and Energetic
Atoms“C‘Eﬂ'-Elf%ﬁ'ﬁ c‘:%??f“) UZODiEE'bDb‘(ic‘:/uc‘fﬂﬂ%(CEBﬂ%o

ﬁﬂf%éMﬂ@%EHj Djﬁﬁﬁtgé%ﬂliD FT@%DbO

* MAVEN$Z&Dthe Imaging UltraViolet Spectrograph (IUVS) CTEFT « AT U — hA—OS (FEAI=NTL
2. EEKOREXK(IMBIEE CTHD. YHAICIMFOOOY 7 I A FADRFICEEZOI L),

c TA RO I— b A-—OSOREFEEGELEEODED UTULRLY,

BRI S 043 THRAICE(ILN D ? (Dubinin et al., 2008; Winningham et al., 2005)

LU, A—OSEERFOIIRIEIFEUVNTULDBERIZ, (Liemohn et al., 2007; Bertaux et al., 2005) 8D
HEFTERETES, |

IREDORAG L. KBRBRDEFH DT ORRICHWE#IFRICEDIAA T B,

« TA RO —A—OSHECTEDERREFELGTRE T DIMNIETIHASH TRV,
COMAFRTIE, LEEZRARDIEHICTHICIHEN RS TEST )L 2 AUV EHIGBE D&% NS,



2. Model and Data
2.1. Global Time-Dependent, Multispecies MHD Model

The 3-D multispecies, single-fluid magnetohydrodynamic (MHD) model of Ma et al. (2014)
MSORRIZEZA : -24RM < X < 8RM, - 16RM <Y, Z < 16RM, RM = 3,396 km
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(a) draped field lines with both ends connected to the solar wind,

(b) open field lines with one end connected with the dayside ionosphere and the other end is open,

(c) open field lines with the ionosphere-connected end on the nightside,

(d) closed field lines with both ends in the dayside ionosphere,

(e) closed field lines with both ends connected to the nightside ionosphere, and

(f) closed field lines straddling the terminator with one end on the dayside and the other end on the nightside.



2.2. Numerical Simulation Cases
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2.3. MAVEN IUVS Discrete Auroral Observations
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3. Model Results

3.1. A Case Study for Ls =0°, IMFBY <0

3.1.1. Magnetic Field Topology
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3.1.2. Electron Precipitation
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3.1.2. Electron Precipitation
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3.1.2. Electron Precipitation
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3.1.2. Electron Precipitation
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3.1.3. Discrete Electron Aurora
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3.2. Comparison Among MHD Cases and With Satellite Ultraviolet Observations
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4. Discussion

4.1. Local Magnetic Field Direction
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4. Discussion
4.1. Local Magnetic Field Direction
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4.2. Discrete Auroral Sources
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4.2. Discrete Auroral Sources
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4.3. Model Limitation
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5. Summary and Conclusions
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