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Time variation in sodium density on Mercury
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Many spectroscopic observations have been performed since the first detection of sodium in Mercury’s exosphere. The su
gested release mechanisms of sodium atoms are chemical sputtering, thermal desorption, photon-stimulated desorption (PS|
ion sputtering, and micro-meteoroid vaporization. Photon-stimulated desorption should be a dominant release process from tt
results of laboratory experiments. However, solar wind ion sputtering should be dominant for explaining the observed bright
emissions at high latitudes. A comprehensive description of the phenomena is still not available, mainly because a ground-bast
observation of Mercury’s sodium is difficult due to its proximity to the Sun.

We conducted continuous spectroscopic observations of the Mercury’s sodium exosphere with a 188 cm telescope and a hic
dispersion echelle spectrograph at Okayama Astrophysical Observatory, for 1-6 hours in the daytime on December 4, 13, 1«
and 15, 2005 and with a 40 cm telescope and a Fabry-Perot Interferometer at Haleakala Observatory on June 3-27, 2006. °
correct the images of the sodium emission blurred by Earth’s atmosphere, the observed distribution was deconvolved with th
point spread function which was obtained using Hapke’s surface reflection model and the observed surface reflection. The a\
erage column density of sodium atoms was 1-2 X Hiloms/cm and significant diurnal changes were not observed. However,
the sodium densities at low latitudes and high latitude changed during the observation and the rate of change in density at lo
latitude was higher than that at high latitude on December 14 and 15. Although the rates of suggested release processes
higher than the observed rate, the suggested release processes can not explain the rapid change in density at low latitude. T
may suggest the effect of transport of neutral atoms and the recycling of ions to the surface dominates the time variation in th
spatial distribution of exospheric sodium atoms on Mercury.
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