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Development of an emission model of photoelectrons and Auger electrons from the

lunar surface

#Masahisa Kato!), Yuki Harada®, Shaosui Xu?), Andrew R. Poppe?), Jasper S. Halekas®), Yohei Miyake®), Hideyuki Usui®),
Masaki N Nishino®, Toru Matsumoto”

(1Graduate School of Science, Kyoto Univ.,(2SSL, UCB,(®Dept. Phys. & Astron., Univ. Iowa,(*Kobe Univ.,(®System
informatics, Kobe Univ,(GUniversity of Tokyo,(7Hakubi Center for Advanced Research, Kyoto Univ.

Since the Moon does not possess its intrinsic and global magnetic field and dense atmosphere, charged particles directly
interact with the lunar surface. On the dayside of the Moon, photoelectrons and Auger electrons are emitted from the surface
by solar irradiation. The emitted electrons travel along the magnetic field line. Therefore, the photoelectrons and the Auger
electrons are both thought to be observed above the lunar surface and were indeed reported from ARTEMIS observations by
Xu et al. (2021).

The Auger electrons have intrinsic energies characteristic of the emitting element, suggesting that detailed measurements
of their energy distributions could provide valuable information on the composition and electrostatic potential of the lunar
surface. However, we cannot investigate their energy distributions in detail from present observations because the energy
resolutions of Electrostatic Analyzer (ESA) onboard ARTEMIS are not sufficiently high to capture the spectral shapes and
energy shifts of the Auger electrons. To properly interpret the limited observations, we develop a simple model of lunar
photoelectrons and Auger electrons energy spectra based on the flux of solar irradiation, the chemical composition of the
lunar surface, and photoionization cross sections of the elements derived from theoretical formula. We report a present state
of model development and comparison between our model and ARTEMIS observations near the sunlit lunar surface.
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