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Development of the detector unit used in MSASI for BepiColombo mission
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The existence of H, He, and O in Mercury’s atmosphere was confirmed by the Mariner-10 ultraviolet spectroscopic observa:
tion. Moreover, the existence of Na, K and Ca was clarified by the spectroscopic observations in the visible spectral range witl
ground-based telescopes. Especially, many researchers have observed sodium atmosphere because the emission line is a
1000 times brighter than that of others.

It is thought that the sodium atmosphere in Mercury was generated from the rock on the Mercury’s surface. Some processe
are proposed as generation mechanisms; (1) Photon-stimulated desorption, (2) Charged-particle sputtering, (3) Micro-meteoro
vaporization, and (4) Thermal desorption. Moreover, it was confirmed theoretically that sodium atmosphere has characteristi
spatial distribution by each generation process. However, ground-based observation couldn't identify the generation proces
because of low spatial resolution due to the seeing.

To solve this problem, we are planning to develop Mercury Sodium Atmosphere Spectral Imager (MSASI) on Mercury Mag-
netospheric Orbiter (MMO) on BepiColombo mission. MSASI observes the emission ling (Mepin the Mercury’s sodium
atmosphere with Fabry-Perot interferometer. We can acquire clear images under ideal condition. The detector unit of MSAS
is composed of three parts; Image intensifier, Coupling lens and CMOS image sensor. As a result, MSASI has achieved te
times higher spatial resolution than that of the ground-based observation. The observation by MSASI will clarify the generation
process problem of the Mercury’s atmosphere.

In this research, we carried out the performance evaluation test and the environmental test on the detector unit of MSASI. As
result, it was confirmed that the detector unit of MSASI had an enough performance in the harsh circumstance around Mercury
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