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Lunar surface magnetic field intensity in the solar wind inferred from electron
reflectometry
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The Moon is classified as a nonmagnetized, airless body that does not hold a global, intrinsic magnetic field and a thick
atmosphere. Consequently, most of the solar wind particles collide with the lunar surface and get absorbed. Meanwhile, som
regions of the lunar surface called magnetic anomaly are locally shielded from the solar wind by magnetic fields of crustal origin.
Previous studies have focused mainly on the interaction between the solar wind and the strong magnetic anomaly. The purpose
this study is to reveal how the magnetic field strength on the dayside lunar surface varies globally, including weakly magnetizec
regions, by utilizing remote sensing data obtained by spacecraft.

In addition to direct measurements by magnetometers, the global distribution of crustal magnetic field strength has beel
investigated by electron reflectometry, which remotely infers the surface magnetic field strength from the loss cone angle o
ambient electrons reflected from the lunar crustal magnetic field by the magnetic mirror effect. As the aim of the conventional
electron reflectometry is measurements of the strength of the lunar crustal magnetic field itself, a standard practice is to use da
obtained on the night side of the Moon and within the terrestrial magnetotail lobes with less influence of the solar wind plasma.
Generally, energy dependence of the electron loss cone has to be taken into account because electrons are affected by electros
potential difference between the Moon and the spacecraft.

We utilized data obtained by the electron spectrum analyzers (MAP-PACE-ESA) and magnetometer (MAP-LMAG) on board
Kaguya. By applying the electron reflectometry to the data obtained on the lunar day side in the solar wind, we revealed tha
the surface magnetic field intensity is globally enhanced, particularly under high solar wind dynamic pressure conditions. This
suggests that the lunar crustal magnetic fields are compressed by the solar wind plasma. Additionally, we investigated the ener
dependence of electron loss cone angles. As in previous studies, the energy dependence is evident in our data and the effec
smaller for high energy electrons. Based on this result, we utilized the 250-350 eV electron data, which are less affected by th
energy dependent loss cone. We examined the response of the magnetic pressure on the lunar surface to the solar wind dynal
pressure variation and identified selenographical dependence of magnetic compression efficiency, which is better associated w
the crustal magnetic field intensity at the lunar surface than that at a 30 km altitude. This suggests that the compression of lun:
crustal magnetic fields is mainly caused by charged particle motion at low altitudes below a few tens of kilometers.
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