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Abstract aurorae occur at the statistical boundary of open-
closed magnetic field lines, in cusp-like structure

Martian aurorae have been detected with the

SPICAM instrument on board Mars Express both in 3, M odelling

the nadir and the limb viewing modes. In this study

we focus on three limb detections to determine the The Monte-Carlo model of electron transport in the
altitudes of the auroral emissions and their iritesss ~ Martian thermosphere implemented by [4] and [5]
We then use a model of electron transport in the can reproduce auroral emissions either using mono-
Martian thermosphere based on a Monte-Carlo energetic electron distributions or ASPERA-3/ELS
method to simulate and to understand the excitation€lectron energy spectra as input parameters. Result

processes leading to these auroral emissions. obtained with mono-energetic distributions ranging
from 50 to 1000 eV simulate auroral emissions
1. Introduction occurring between 117 and 141 km, in agreement

with the observations. The model also well
The first Martian aurora was detected by [1] with "éproduces the observed altitudes of the aurorée wi
SPICAM, in a limb observation. [2] discovered €lectron energy spectra measured with the ASPERA-
several other aurorae in nadir observations and one3/ELS instrument.
additional limb detection. Nadir observations were
studied in more details by [3]. Here, we addedimth 4. Summary and Conclusions
limb detection to this list, based on a searchhef t
entire SPICAM limb observations database. Limb observations of Martian aurorae are useful to
determine the intensities of the auroral emissemcs
The UV aurorae observed in the Martian atmospheretheir altitudes. The Monte-Carlo model of electron
include the CO @l - X'=) Cameron bands between {fransport in the Martian thermosphere correctly
180 and 240 nm, the CO (@ - X'=*) Positive repr(_)duces the a[titude of 'the aurorae but the
system (CO 4P) between 135 and 170 nm, thg' CO predicted vertically integrated intensities appeaoe

(B%," - XZI'Ig) doublet near 289 nm, the OI multiplet overestimated, probably as a consequence of the
at 257.2 nm and the 130.4 nm Ol e;‘nission. inclination and curvature of the magnetic fieldelin

threading the aurora. The intensity ratio of the CO

. and CQ" emissions is in good agreement with the
2. Data anaIyS|s limb observations though.

The altitude of the CO Cameron bands emission was
found to be 137+27 km. The intensities of the aairor
emissions have also been quantified. The mean
intensities deduced for these emissions reach B500
500 R, 650 R, 360 R and 30 R for the CO Cameron
bands, the CO Positive system, the ,GQhe Ol
multiplet at 297.2 nm and the 130.4 nm Ol emission,
respectively. As already noticed by [2] and [3],8la



Acknowledgements

We gratefully thank all members of the ESA Mars
Express project and of the SPICAM and ASPERA-3
scientific and technical teams. We also thank S.
Bougher for providing the neutral atmosphere
modeled by its M-GITM and R. Lundin for the
ASPERA-3/ELS electron energy spectra used for the
Monte-Carlo  simulations. This research was
supported by the PRODEX program managed by the
European Space Agency with the help of the Belgian
Federal Space science Policy Office. This work was
also funded by the Centre National d’Etudes
Spatiales.

References

[1] Bertaux, J.-L., Leblanc, F., Witasse, O., Queai® E.,
Lilensten, J., Stern, S. A., Sandel, B. and Kongbl®.
(2005), Discovery of an aurora on Malgture, 435, 790-
794, doi:10.1038/nature03603.

[2] Leblanc, F., et al. (2008), Observations ofcaae by
SPICAM ultraviolet spectrograph on board Mars Esgpre
Simultaneous ASPERA-3 and MARSIS measuremehts,
Geophys. Res., 113, A08311, doi: 10.1029/2008JA013033.

[3] Gérard, J.-C., Soret, L., Libert, L., Lundin,, Btiepen,
A., Radioti, A. and Bertaux, J.-L., Concurrent atvedions
of ultraviolet aurora and energetic electron prigaijon
with Mars Express, submitted.

[4] Shematovich, V. I, Bisikalo, D. V. and Gérardi;C.
(1994), A kinetic model of the formation of the kitygen
geocorona: 1. Quiet geomagnetic conditiodeurnal of
Geophysical Research: Space Physics, 99(A12), 23217-
23228, doi :10.1029/94JA01769.

[5] Shematovich, V. I., Bisikalo, D. V., Gérard;Q., Cox,
C., Bougher, S. W. and Leblanc, F. (2008). MontelcCa
model of electron transport for the calculation Mérs
dayglow emissions.Journal of Geophysical Research:
Planets, 113(E2), doi: 10.1029/2007JE002938.



