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Time variability of Na atoms density in Mercury’s atmosphere by ground-based
observation
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Mercury has a very thin atmosphere. Its component is H, He, O, Na, K, and Ca. Atoms of these, Na has ever been mad
ground-based observations. Its density is only a trillionth that of Earth’s atmosphere; therefore, atoms and molecules in Mer
cury’s atmosphere rarely collide. Hence, its atmosphere is called surface bounded exosphere. Atmospheric particles last on
for short duration of a few hours in Mercury’s atmosphere, indicating that sources of each of the constituents must exist on the
planet. The three dominant source processes of Na atoms in Mercury’s atmosphere are solar photon hitting the dayside surfa
of Mercury, Na atoms are stimulated and emission or solar wind and ions in the magnetosphere hitting the surface of Mercury
and Na atoms get sputtered from the material surface or derived either from impact vaporization of the interplanetary dust hitting
Mercury’s surface. However, the most dominant among the above mentioned processes is yet to be clarified.

We conducted continuous spectroscopic observations of Mercury’s exosphere using a 40-cm telescope, at Haleakala Obsen
tory in Maui on December 30, 2011 to January 5, 2012 and June 22 to July 1 2012. We successfully observed the exosphere f
13 h, by replacing the hood on the telescope to prevent stray light from hitting the primary mirror directly.

Large variations in the density of Na atoms on the surface of the Mercury over a period of one earth day have been observe
in the past. Therefore, it is possible that the long-term observation caught a large variation in the density of Na atoms. Howevel
our results have not shown this large density variation of Na atoms. If solar wind ion sputtering is the dominant source process
solar wind was quiet during our observations, or though there were collisions of large amounts of solar wind ions incident on
Mercury, a large increase in the amount of Na atoms was not observed. In the latter situation, our results suggest that solar wir
ions hitting the surface of Mercury and causing Na atoms to be sputtered from the material surface is hot a dominant sourc
process.

In order to determine the amount of solar wind ion sputtering on Mercury’s surface, we calculated the amount of solar wind
particles around the planet using data for the solar wind magnetic field obtained by NASAs MESSENGER, and the data for
solar wind ions obtained by ACE and STEREO. We then compared the time variability of Na density in Mercury’s atmosphere
with the time variability of the solar wind magnetic field and solar wind flux. We suggest that there is a correlative relationship
between the solar wind particles and the source processes of Na atoms in Mercury’s atmosphere.
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