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Statistical analysis of the characteristic magnetic depression structure in Mer-
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Mercury, the closest planet to the Sun, is known to possess an internal magnetic field similar to Earth’s. Combination
of the weaker magnetic field of Mercury compared to Earth and harsher solar wind, the magnetosphere formed is signifi-
cantly smaller than that of Earth. This smaller magnetosphere is more responsive to variations in the solar wind, making
the magnetotail, or nightside region, particularly important for understanding the magnetospheric response to the solar wind.
NASA’s MESSENGER mission (2011-2015) has observed this magnetotail and found characteristic dip structures across a
wide region in the nightside. Previous studies have identified this structure as a result of tail current sheet crossing, and no
in-depth studies have been conducted. In this study, we have focused on the major magnetic field components that form this
depression structure,

and we found that the main components are different between those observed near Mercury and those observed on the
magnetotail side. This suggests that not all depression structures can be explained by neutral sheet crossing. We propose that
solar wind variations play an important role in the development of a type of depression that appears closer to Mercury, which
cannot be explained solely by neutral sheet crossing. In this study, we refer to these structures as  “dips” and conduct more
detailed analysis of its spatial distribution and the conditions under which they form, considering the magnetospheric current
structure and solar wind conditions using both the magnetic field and plasma data. The presentation reports on the current
status of our research.
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