The unusual electrodynamics of the

| lonosphere of Mars

Paul Withers, Majd Matta, Michael
Mendillo

Boston University

ESPC 2010, Sept 19-24, Rome, ltaly



Martian Patchy Fields
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Martian Field Lines
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Earth’s Field Lines

http://www.windows2universe.org/glossary/particle_motion.html
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Effect of Crustal B on

lonosphere
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More effects of Crustal B
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L&% Theory (Withers, 2008)
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Traditional Conductivity

\1 Tensor
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General Conductivity
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L&w Determining lon Velocities
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L&W More Theory
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Application of General
L&W Conductivity
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kSLW Next, a 2D Model:

" Objective is to model, as accurately as
possible, the generation of 5 major ions
In the Martian ionosphere between 80-
400 km.

" Then to analyze this model as input
parameters change (location over
surface, surrounding magnetic
environment, etc...)



L&M 2D Model Methodology

= PC Production

" PC Loss

" Transport

= Calculation of 2D ion velocities
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2D Model, Preliminary
Results
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| I More Preliminaries

Altitude (km)

Noon densities, IB=0°, PC

400§ X
—  [024] Wl ]
350F . O+] e .
- (N:gzr RN :
L. + -
300F - INO+] :
250 3
200F J
150 F .
00F et ]
10®  10* 102 10° 102  10*

Number Density (cm™)

400

350

W
o
o

Altitude (km)

100}
10

250
200}

150}

Noon densities, IF=OO’ PC+Diff

Number Density (cm™)




More 2D Model

L&M Preliminaries

2D Noon density differences 2D Noon denS|ty dlfferences
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kSHM Conclusions

= Martian crustal fields generate effects on the
lonosphere that have been measured and
modeled (1D).

= The most general representations of underlying
physics apply to the regions of Martian
lonospheres that should not be generalized for
terrestrial-like cases.

= Further study and modeling (2D) is required to
iImprove our understanding of the phenomena
governing such regions.
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