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Reaction on the surface of air-less bodies: Detailed analyses of Itokawa grains
and new progress of space weathering study

Noguchi, Takaaki
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Grains recovered from Asteroid Itokawa by Hayabusa spacecraft have a
thin layer (space weathering rim) on the top, which has different structure and chemical composition
from those of the interior. The rims were formed mainly by solar wind irradiation. In this study,
we investigated formation rates of the space weathering rims, dwell times at different depth in the
regolith layer of Itokawa, and thermal and shock history of each grain by a combination of scanning
and transmission electron microscopy and noble gas mass spectrometry. We also performed low-energy

ion irradiation onto LL chondrites, which simulated solar wind irradiation of Itokawa. These
experiments also served to estimate irradiation history of each Itokawa grain. We applied the same
combination of investigations to lunar regolith grains. We also performed low-energy iron
irradiation onto CM chondrite, which would simulate space weathering of Asteroid Ryugu.
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