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Synodic variation of Mercury’s magnetopause from MESSENGER magnetometer
observation
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MESSENGER(MErcury Surface, Space Environment, Geochemistry, and Ranging) is the first probe launched into Mercury’s
polar orbits and observed the planet’s electromagnetic environment including its magnetic field over four years since 2011. Fror
this data, the average shape and location of Mercury’'s magnetopause and bow shock have been determined (Winslow et ¢
2013). Furthermore, from the study of the magnetic fields induced at the top of Mercury’s core by time-varying magnetospheric
fields, the radius of Mercury’s core together with its error estimates has been determined (Johnson et al., 2016).

At present, however, the electrical conductivity of Mercury’s mantle has not been taken into consideration. And for the period
of external magnetic variations, annual variation due to Mercury’s high orbital eccentricity alone is considered. Accordingly, the
purpose of this research is to estimate the contribution of Mercury’s mantle to induction by modeling Mercury as a two-layer
spherically symmetric body with different electrical conductivities and taking not only annual variation but synodic variation into
consideration.

For simplicity, we exclude cases in which both annual variation and synodic variation are included and so we examine the
following four cases : (1)annual variation with core conductivity only,(2)synodic variation with core conductivity only,(3)annual
variation by adding mantle conductivity,(4)synodic variation by adding mantle conductivity. Case(1)corresponding to that of
Johnson et al.(2016). Comparison of (1)with (2)will tell us how the shallow mantle responds to EM induction by the shorter
variation, if the results differ with each other significantly. Since for comparison of(1)and(3), if the electrical conductivity of
mantel will not be resulted in negligible,(3)will be a highly accurate model, how the mantle responds to EM induction by longer
variation will not be known until calculated. Moreover, if the results of (1)and(4)are in good agreement, it supports the validity
of the model presented by the previous research.

We estimate time variation corresponding to synodic period from the location data of Mercury’s magnetopause in 3 Mercury
years published by Winslow et al.(2013)and report the result.
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