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Abstract. Space-based and remote sensing observations reveal that regolith – a layer of loose
unconsolidated material – is present on all asteroids, including very small, subkm-sized near-
Earth asteroids (NEAs) such as (25143) Itokawa. Classically, regolith is believed to be produced
by the ejecta of impact craters produced by small particles hitting asteroid surfaces. Such an
explanation works for bodies whose gravity field is strong enough for substantial reaccretion
of impact debris, but it fails to account for the ubiquitous presence of regolith also on small
asteroids with weaker gravity. Several works have proposed that the thermal fatigue due to a
huge number of day/night temperature cycles is a process that contributes to the formation of
regolith on the Moon, Mercury, and on the NEA (433) Eros by fracturing boulders and rocks
on their surfaces. However, this process lacks a demonstration: in order to study under which
conditions rock cracking on NEAs occurs, we calculated typical temperature cycles for NEAs
and we performed laboratory experiments of similar thermal cycling on meteorites taken as
analogue of asteroid surface material. We will present results of these experiments and discuss
their implications regarding regolith formation on asteroids.
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