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Mercury has very tenuous collisionless atmosphere. Except hydrogen and helium, components of this atmosphere is thoug
to be emitted through four processes: thermal desorption (TD), photo-stimulated desorption (PSD), solar wind sputtering (SWS)
and micro-meteorite impact vaporization (MIV). TD mainly causes where the surface temperature is high, such as perihelion an
sub-solar point. Initial velocity of atoms emitted by TD follows Maxwell distribution of the surface temperature. PSD also causes
around perihelion and sub-solar point, due to large UV flux. Emitted particles follow Maxwell distribution of approximately
1,500K.

SWS is likely to occur in mid- or high-latitude on the dayside, and releases atoms with Sigmund-Thomson distribution.
MIV enhances in the leading hemisphere, which is dawn side, and emits particles following about 3,000K Maxwell distribution.
Thanks to collisionlessness, atmospheric structure directly reflects spatial distribution and velocity distribution of released atoms
In other words, emission mechanism straightly links to the structure of atmosphere. Since contribution of each emission proces
is affected by surroundings such as the Sun, circumference environment can be estimated by scanning atmosphere.

From density profile assumed by the data taken by MESSENGER spacecraft, PSD is thought to be a main emission proce
of sodium, and MIV is thought to be that of calcium and magnesium. However, contribution of each emission process can be
estimated only in low-latitude, since spacecraft gains data of line-of-sight integral of radiation, and it can observe limited range.
Thus, it is necessary not only to analyze observation data but to construct theoretical model, in order to understand the emissic
processes of Hermann exosphere at different latitude.

In this research, global simulation of Hermann exosphere was constructed, considering above four emission processes
reference to previous experiments and observations. As a result, TD transported sodium from dayside to nightside, and prevent
other processes from emitting sodium, especially around perihelion. This means that the variation of heliocentric distance o
micro-meteoroid flux does not directly correlate with the emission rate by each process except TD. Based on this fact, the
variation of amount and spatial distribution of Hermann exosphere is evaluated using my own model, and is compared witf
observation data by MESSENGER.

Sodium, calcium and magnesium was observed by MESSENGER/MASCS. In the future, my model is applied to calcium
and magnesium, and compared with observation. This makes it possible to estimate precisely the contribution of MIV, which is
thought to be a main emission process of these species. This research will realize the construction of general, versatile model
tenuous atmosphere.
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