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Introduction: Space missions and thermal infrared observa-
tions have shown that small asteroids (kilometre-sized or smaller)
are covered by a layer of centimetre-sized or smaller particles,
which constitute the regolith. Regolith generation has traditional-
ly been attributed to the fall back of impact ejecta and by the
break-up of boulders by micrometeoroid impact. Laboratory ex-
periments and impact models, however, show that crater ejecta
velocities are typically greater than several tens of centimetres
per second [1,2], which corresponds to the gravitational escape
velocity of kilometre-sized asteroids. Therefore, impact debris
cannot be the main source of regolith on small asteroids.

Experimental: It is known that temperature cycles can lead
to mechanical load cycles producing stresses in surface rocks.
Cracks could form and propagate due to temperature variations
and the resulting temperature gradients set up by the thermal cy-
cles. Several works have suggested that such thermal fatigue may
play an important role in the evolution of airless landscapes on
bodies such as the Moon, Mercury, and on (433) Eros [3,4,5].
Here we will describe laboratory experiments and numerical
modeling devoted to investigating whether thermal fatigue is ac-
tive on asteroid surfaces. Laboratory experiments of thermal cy-
cling were performed on meteorites - taken as analogues of aster-
oid surface material - to study under which conditions rock crack-
ing on NEAs occurs.

Discussion: Our results [6] show that thermal fatigue is the
dominant process governing regolith generation on small aster-
oids. We find that thermal fragmentation induced by the diurnal
temperature variations breaks up rocks larger than a few centime-
tres more quickly than do micrometeoroid impacts. Because ther-
mal fragmentation is independent of asteroid size, this process
can also contribute to regolith production on larger asteroids. Pro-
duction of fresh regolith originating in thermal fatigue fragmenta-
tion may be an important process for the rejuvenation of the sur-
faces of near-Earth asteroids, and may explain the observed lack
of low-perihelion, carbonaceous, near-Earth asteroids.
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