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Introduction: Advances in understanding space
weathering and how exosphere—surface interactions al-
ter the Moon’s uppermost surface include both new la-
boratory work and new types of remote sensing meas-
urements. The goal of this chapter will be to provide a
broad overview of these innovations, as well as to inte-
grate observations from the micro-scale (such as studies
that focus on a single particle of soil) to the macro-scale
(such as regional trends in space weathering). Since the
Moon provides much of our foundational knowledge of
space weathering processes, we aim to place our under-
standing of lunar space weathering in the context of re-
cent advances elsewhere in the Solar System.

Chapter Outline: The chapter will start with an
overview of the variety of processes that are included as
part of space weathering, how the definition has
changed and expanded, and a description of the signifi-
cance of space weathering for wider lunar science ques-
tions. It will then cover recent laboratory advances, in-
cluding analogs (e.g., studies of silica gels, laser, ion
bombardment, and impact studies) and samples (e.g.,
single impacts, oxidation state of nanophase iron, agglu-
tinates, and rates as inferred from solar-flare track den-
sities). Recent remote sensing work both expands the
wavelength range for examining space weathering
(from the far-ultraviolet out to thermal infrared and even
radar wavelengths), and provides new insight from high
spatial- and spectral-resolution observations in the visi-
ble through near-infrared. Observations of space weath-
ering trends in regions of reduced solar wind flux (mag-
netic anomalies, high latitudes) provide a means to un-
derstand the relative rates and influences of the solar
wind and micrometeoroid bombardment. And finally
new processes of space weathering have been proposed,
such as dielectric breakdown that may occur in the
poorly conducing regolith at cold temperatures. A syn-
thesis of these topics will provide a means for evaluating
important outstanding questions, such as the role of the
solar wind, the origin of lunar swirls, rates of weather-
ing, and paths forward for making significant progress
toward a better understanding of space weathering
across the Moon and across the Solar System.

Changes: Changes since the last New Views of the
Moon 2 meeting include the addition several authors
and minor updates to the outline.
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