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Abstract

The dynamic changes of Mercury’s Na exosphere are
investigated here, in relation to space weather
conditions. Solar wind velocity values are propagated
to the position of Mercury from nearby spaceprobes
and compared with Na emission intensity. Single
cases are studied qualitatively, and a longer-term
guantitative comparison is shown, including further
parameters (solar wind magnetic field strength and
direction, TAA).

1. Introduction

Sodium plays a special role in Mercury’s exosphere:
due to its strong resonance line it has been observed
and monitored by Earth-based telescopes for decades.
Different and highly variable patterns of Na-emission
have been identified, the most common and recurrent
being the high latitude double-peak pattern [1]. It is
clear that the exosphere is interacting with the
surface and the magnetosphere under the influence of
solar wind and the interstellar medium, but the role
and weight of the single processes are still under
discussion [2]. An overview of the main questions
and the most important factors that influence Na
emission are given here. Then, a new factor is
regarded in this work: the intensity of Na-emission is
compared with propagated solar wind dynamic
pressure.

2. Factors
variability

behind Na-exosphere

In addition to the release processes already studied
extensively in the past, we aim here to investigate
more in detail the following factors: the distance to
the Sun, position in relation to the ecliptic plane and
solar wind magnetic field strength and direction. In
order to better investigate this open issue, we have

studied the intensity of Na-emission as a function of
solar wind dynamic pressure and TAA of Mercury by
means of the extended dataset images collected from
2009 to 2013 by Earth-based observations performed
at the THEMIS solar telescope.

2.1 Propagated solar wind data

The present Na exosphere database can take
advantage of the  MESSENGER in-situ
measurements of interplanetary magnetic field during
the  years 2011-2013.  Unfortunately, the
MESSENGER  spacecraft had no in-situ
measurement of solar wind parameters (velocity and
density), so it is hard to interpret measurements that
heavily depend on space weather circumstances. In
order to overcome this difficulty solar wind
parameters from other spaceprobes were shifted (in
time and in space) with the magnetic lasso method to
the position of Mercury [3]. Data of either the ACE
or one of the two STEREO spacecraft were used,
depending on which spacecraft had a smaller angular
distance from Mercury.

Figure 1. An increase in Na-emission.
Consecutive THEMIS images of 21.05.13. 13:05
and 15:03



3. Case studies

Na-emission images during relatively calm periods of
the Sun were selected from the THEMIS database.
Even though in these periods an increase in solar
wind dynamic pressure is usually lower than in active
ones, nevertheless this choice ensures that the quality
of propagation is not worsened by transient
phenomena. Single cases are shown, where there
seems to be a direct relationship between solar wind
pressure and emission intensity of Mercury’s Na-
exosphere. A quantitative comparison is also carried
out including a series of cases and the cross-
correlation of several other factors.

4. Summary and Conclusions

The comprehensive research of Mercury’s Na-
emission is extended by the unknown solar wind
dynamic pressure factor. Propagated solar wind
parameters were used and compared with emission
intensity. The study shows cases with a clear link
between the two parameters.
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