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The effect of the thermal desorption on Mercury’s exosphere
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The Mercury Sodium Atmosphere Spectral Imager (MSASI) on BepiColombo is under development. MSASI is a high-
dispersion visible spectrometer working in the spectral range around sodium D2 emission using a Fabry-Perot interferomete
(FPI). Our measurement on the overall scale will provide ample new information on regolith-exosphere-magnetosphere couplin
as well as new understanding of the dynamics governing the surface-bounded exosphere.

Discoveries of Na, K and Ca from the ground-based observations clearly arises that the regolith of Mercury releases a fractio
of its content to the atmosphere. Some processes are proposed up to now as release mechanisms, e.g. (1) Photon-stimulz
desorption, (2) Charged-particle sputtering, (3) Micro-meteoroid vaporization, and (4) Thermal desorption. We have developed
3D Monte Carlo model of Mercury’s sodium exosphere in the case of Photon-stimulated desorption, Charged-particle sputtering
and Micro-meteoroid vaporization (Hikosaka et al., 2006 SGEPSS spring meeting). We could find specific spatial distributions
of the Mercury atmosphere dependent on the process. Furthermore we found that MSASI could identify these distributions i
they are really in operation.

According to the ground-based observations, the distribution of sodium emission over the surface was generally non-uniforn
and variable. Recent laboratory measurements show thermal desorption is a very efficient ejection process to explain this nol
uniformity because it should lead to a rapid depletion of sodium as soon as the surface temperature becomes more than 400K.

In this paper, we build a thermal model to take into account the effect and then coupled with our 3D Monte Carlo model of
Mercury’s sodium exosphere. We also compare our model to recent measurements and discuss the contribution of the thernr
desorption.
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