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Response of the Martian thermosphere to short-term variation of the solar X-ray and
EUV flux

# Yoshinori Ichikawa[1]; Hitoshi Fujiwara[2]; Yasumasa Kasaba[3]; Naoki Terada[4]; Kaori Terada[5]; Naoya Hoshino[6]
[1] Geophysics, Tohoku Univ.; [2] Faculty of Science and Technology, Seikei University; [3] Tohoku Univ.; [4] Dept. Geophys.,
Grad. Sch. Sci., Tohoku Univ.; [5] Geophys., Tohoku Univ.; [6] Dept.Geophysics, Tohoku Univ

In order to understand dynamics and escape fluxes of atoms and ions in the Martian exosphere, information about the ten
perature and composition distributions in the Martian thermosphere and ionosphere is necessary. Many researchers have shc
responses of temperature, wind, and composition distributions in the Martian upper atmosphere to variations of the solar EU\
flux, e.g. those during the solar maximum-to-minimum activities [Valeille et al., 2009]. Recently, observations by Mars Global
Surveyor (MGS) indicated that the Martian lower ionosphere varied significantly in association with enhancement of the solar
X-ray flux (1.8-5nm) during a solar flare [Mendillo et al., 2006]. Some astronomical studies suggested that the young sun woulc
radiate huge amount of the X-ray (1.8-5nm) which was few hundred times as much as the present one. Therefore, short-ter
variations of the solar X-ray and EUV flux should be important for understanding the variations of the Martian thermosphere and
ionosphere, particularly, in the condition of the strong X-ray and EUV radiation emitted from the young sun.

A general circulation model (GCM) of the Martian thermosphere has been developed based on the Venusian thermosphel
GCM (VGCM), which has been developed at Tohoku University. We have modeled variations of the solar X-ray and EUV flux
during a X17.4 solar flare, which was observed on 4 November 2003 by the Thermosphere lonosphere Mesosphere Energeti
and Dynamics (TIMED) satellite. This Martian GCM calculates enhancements of the temperature and scale height at the sok
solar point of the exobase by about 30 K and 8 km, respectively, when the solar X-ray and EUV flux (1-20 nm) increases 60
times as much as the usual one for an hour. In the previous study, variations of the global mean temperature and scale height we
90K and 20 km, respectively, during a solar cycle [Bougher et al., 1988]. This means that the temperature and scale height ¢
the Martian upper atmosphere would increase by about 30 % during a big solar flare event even in the present condition. Large
variations of the Martian thermosphere are expected in the condition of the young sun which would emit the strong X-ray and
EUV radiation. In the present study, we investigate the temperature responses of the Martian thermosphere to various types of t
solar radiation inputs, for example, solar flares which occur successively. We will also investigate variations of the Martian uppel
atmosphere in the past condition based on the present study. The physical mechanisms, which determine temperature variatio
will be investigated. These studies will make it possible to investigate the evolution of the planetary atmosphere which has nc
intrinsic magnetic field, for example, by coupling this GCM with an exospheric model [e.g., Kaneda et al., 2009].
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