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Mercury’s sodium exosphere and solar wind
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MESSENGER started its orbital observation on Mar. 2011 and is still in operation. We have observed Mercury’s sodium
exosphere at Haleakala Observatory in Hawaii since Apr. 2011. We observed Mercury for 154 days in two years, from Apr.
2011 to Mar. 2012. We investigated the temporal variation of solar wind magnetic field detected by MESSENGER/MAG. The
increase of solar wind magnetic field was detected only three times, on Nov. 23, 2011, Jan. 2 and Jun. 30, 2012. Our resultis tt
first one in the world in that we can investigate the temporal variation of sodium density in dayside exosphere when the intensit
of solar wind magnetic field increased.

Mercury has a thin atmosphere. In the past, Mercury has been observed by Mariner 10 and MESSENGER, and ground-bas
observations have also been carried out. H, He, O, Na, Mg, K, and Ca were detected in its atmosphere. The NaD emission is we
suited for study by ground-based observations because of its high intensity. Past observations have shown that concentration
sodium emission at high latitudes, north-south asymmetry and temporal variations of the exosphere. Potter et al.(1999) suggest
that the total amount of sodium on Mercury increased monotonically in several days of observation after CMEs occurred on the
same side of the Sun as Mercury. However, it is unclear whether or not CME encounters occurred on Mercury at that time
Solar-photon-stimulated desorption, sputtering by solar particles and meteoroid vaporization are considered to be the sourt
processes of Mercury’s exosphere. It has been thought that the solar wind ions arrive at the surface of Mercury in the cusp regic
of Mercury’s magnetosphere and then impact Mercury’s surface inducing the sputtering of surface sodium atoms, leading t
localized increases of the sodium density at high latitudes. We investigated the relation between the temporal variation of sodiur
density and the temporal variation of solar wind flux.

Because Mercury is the nearest planet from the Sun, observation times are limited about 30 minutes before sunrise or aft
sunset. However, continuous long time observation is needed to investigate the relation between the temporal variation of sodiu
density and solar wind flux. Then, we attached the hood on the telescope to prevent sunlight from illuminating the main mirror
to observe Mercury in daytime.

We compared the distribution of sodium density with the solar wind magnetic field detected by MESSENGER/MAG. We
cannot compare the temporal variation of sodium density with solar wind flux directly because MESSENGER does not observe
solar wind ion. The result of observation by ACE suggested that the solar wind magnetic field and proton flux are highly
correlated when the large increase of solar wind magnetic field was detected. Therefore, we compared sodium density wit
solar wind magnetic field instead of solar wind ion. The increase of solar wind magnetic field was detected only three times, or
Nov. 23, 2011, Jan. 2 and Jun. 30, 2012. The increase of solar wind magnetic field was detected from Jan. 2 to 4, 2012. W
carried out continuous daytime observation on Jan. 1, 2, and 5. However, no obvious increase of sodium density was detect
in our observation. MESSENGER/MAG also detected increase of solar wind magnetic field on Nov. 23, 2011. We compared
distribution of sodium density from Nov. 22 to 24, 2011. The distribution was quite stable in these three days. These results ar
different from Potter et al.(1999). On the other hand, no obvious increase of sodium density was detected when the solar win
magnetic field was stable.

Our result suggested that the solar wind impact makes little effects on the release of sodium. Additionally, our result was
different from that of Potter et al.(1999). We will consider the sodium source mechanism which explains concentration of
sodium at high latitudes and stability of sodium density while solar wind magnetic field increases.
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