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Introduction: 3D shapes of Itokawa regolith particles
have been examined to understand their formation and evolu-
tion on Itokawa by comparing lunar regolith particles and
fragments of impact experiments [1,2]. Based on the results (1)
formation of regolith due to micrometeoroid impact and (2)
mechanical abrasion probably due to seismic wave induced
particle motion have been proposed. However, the numbers of
particles of Itokawa (48 particles in [2]) and Moon and those in
impact experiments might be statistically insufficient.

Experiments: In this study, we newly obtaied 3D shapes
of Itokawa and lunar particles (Luna 16, 20, 24 and Apollo 11,
16 samples) by microtomography at SPring-8. 81 Itokawa par-
ticles including the data by [3] were examined. We also made
new impact experiments with various conditions and their
fragments were examined. Their shape distributions with re-
spect to three-axis ratios (b/a vs. c/b: a>b>c) were compared.

Results and Discussion: Among the Itokawa particles, the
shape distributions between Rooms-A and —B samples cannot
be distinguished while angular particles seem to be slightly
flatter than rounded particles, probably corresponding to the
mechanical abrasion. The average axial ratios, a:b:c, are close
to the silver ratio (1:1/42:1/2).

In the impact experiments, average b/a ratio is close to the
silver ratio (1:1/72) while average c/b ratio varies (<1:1/72)
depending on particle size and impact condition. Average a:b:c
ratio for fragments comparable to Itokawa particles size con-
centrates on the silver ratio. This is consistent with Itokawa
regolith particle formation due to impact but the impact condi-
tion cannot be restricted from the shape distribution.

The shape distributions of the lunar particles are distin-
guished from the Itokawa particles and the impact fragments.
Those for fragments comparable to the Itokawa particle size
are indistinguishable with each other irrespective of sampling
sites. The lunar particles are more spherical (or equant) sug-
gesting that they were abraded and/or fragmented by gardening
in lunar regolith layers for longer durations than Itokawa.
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