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ARTEMIS observations of Auger electrons and photoelectron beams emitted from

the dayside surface
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Since the Moon does not possess an dense intrinsic atmosphere, the lunar surface is exposed to its ambient plasma envi-
ronment. Surface charging is one of the phenomena resulting from interactions of the lunar surface with ambient charged
particles and solar radiation. An observable indicator of lunar surface charging has been provided by a cold beam of electrons
accelerated upward from the surface. On the dayside of the Moon, the beam energy is thought to be determined by a negative
potential minimum possibly formed above the photo-emitting surface (i.e., non-monotonic potentials), suggesting that the
upward beam energy does not necessarily provide direct and definitive evidence for the postulated negative potential at the
surface level.

When an inner shell electron is emitted from an atom by an incident energetic photon or particle, the ion relaxes to a lower
energy state by releasing an X-ray photon or an outer shell electron. This ejected electron is calledgan electron’.

Auger electrons have intrinsic energies characteristic of the emitting element (e.g., “500 eV for O).

Xu et al. (2021) reported first Auger electron observations by ARTEMIS at the Moon. As the Auger electrons are emitted
from the surface with a fixed, characteristic energy, we can expect that observations of energy shift of the Auger electron line
enable us to infer the electrostatic potential at the surface level, as opposed to the non-monotonic potential minimum probed
by the upward electron beam. In this study, we analyzed electron data from ARTEMIS, and have found a number of Auger
electron events indicative of the expected energy shift. We will compare the observed energies of Auger electrons and those
of cold electron beams, thereby discussing electrostatic potentials at and above the lunar surface and the relationship between
the two.
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