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The ∼500 meter long near-Earth asteroid (NEA) Itokawa, recently visited by the Hayabusa
spacecraft [see 1], has a cratering record that is significantly under-saturated for craters be-
low ∼100 m in diameter, with meter-scale craters almost nonexistent. The cratering record
in this size range is similar to that on Eros, where the depletion of small craters was shown
to be consistent with erasure by seismic shaking [2,3]. Using the model of [4], which tracks
crater production and erasure, and including a parameterized version of seismic shaking era-
sure from [2,3] which has been scaled to account for Itokawa being significantly smaller than
Eros, we are able to reasonably reproduce Itokawa’s cratering record. Even though Itokawa
is an NEA, the majority of its craters would have been formed by main-belt impactors. We
have tested the best-fit main-belt populations of [5] and [6,7], and find that [6,7] provides
the best fit to Itokawa’s crater size distribution. That impacting population is also found
to be consistent with the cratering records on Gaspra, Ida and Eros. There is still an over-
depletion of craters smaller than ∼10 m in diameter on Itokawa, beyond that which is easily
explained by equilibrium seismic shaking erasure in our model. Possible explanations that
we are exploring include stochastic effects such as a well-timed large impact, or a change in
the physics of seismic shaking for very small asteroids.

The most significant uncertainty in this type of modeling is the scaling law used to
convert impactor diameter into crater diameter. Using a hydrocode-based scaling law [8], we
find that Itokawa’s cratering record can be matched after ∼100 Myr of exposure, whereas
using a scaling law based on explosion cratering in rock [9], we find that it takes ∼1000
Myr. Uncertainties in the scaling law, therefore, translate to substantial uncertainties in the
estimate of Itokawa’s age.
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