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Abstract

In order to better represent Mars-solar wind
interaction, modeling efforts have been conducted to
develop a generic 3D multi-species parallel
simulation model of plasma planetary environments
[1]. In practice, the model is derived from a first
version described in [2] A better description of the
ionosphere  was also implemented including
ionospheric chemistry, electrical conductivities, and a
drag force modeling the ion-neutral collisions in the
ionosphere. This new version of the code, named
LatHyS (Latmos Hybrid Simulation), is here used to
describe the fate of heavy planetary ions.

Evidences of escaping planetary ions have been
reported from missions as Mars-Express [3] and
MAVEN [4,5]. Our goal is to infer the significance
of the acceleration mechanism responsible for the
energization of heavy planetary ions in the Martian
environment [6]. We used the LatHyS model [7] to
characterize the contribution of the different terms in
the electric field Ohm’s law and the related
acceleration mechanisms.

References

[1] Modolo, R., et al. (2016), Mars-solar wind interaction:
LatHyS, an improved parallel 3-D multispecies hybrid
model, J. Geophys. Res. Space Physics, 121, 6378-6399,
d0i:10.1002/2015JA022324

[2] Modolo, R.et al (2005), Influence of the solar EUV
flux on the Martian plasma environment, Ann. Geophys.,
23, 433-444, https://doi.org/10.5194/angeo-23-433-2005

[3] Barabash, S. et al (2007), Martian atmospheric erosion
rates, Science, 315(5811), 501 - 503,
doi:10.1126/science.1134358.

[4] Brain et al., (2015), The spatial distribution of planetary
ion fluxes near Mars observed by MAVEN, Geophysical
Res. Lett., http://dx.doi.org/10.1002/2015GL065293

[5] Dong et al, (2015), Strong plume fluxes at Mars
observed by MAVEN: An important planetary ion escape
channel, Geophys. Res. Lett, 42, 8942— 8950,
d0i:10.1002/2015GL065346.

[6] Dubinin, E. et al (2011), lon energization and escape on
Mars and Venus, Space Sci. Rev., 162, 173-211,
d0i:10.1007/s11214-011-9831-7.

[7] Modolo, R., et al. (2017), The LatHyS database for
planetary plasma environment investigations: Overview
and a case study of data/model comparisons, Planetary and
Space Science, http://dx.doi.org/10.1016/j.pss.2017.02.015



