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In-situ observation of catastrophic disruption of asteroid analogues using flash
X-ray photography and its implication for the collisional evolution of size

frequency distribution of asteroids
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High-velocity impact experiments were conducted for asteroid analogues to
study the impact strength i1n a gravity regime. The catastrophic disruption of asteroid analogues
with different tensile strength and porosities were observed by using flash X-ray photography, and
the relationship between the impact fragment mass and the ejection velocity was obtained. The median

velocity, V*, which is an upper limit of ejection velocities of fragments with a half of the
original target mass was derived from this relationship and it was found to increase lineally with
the energy density but it was independent of the tensile strength. While the V* was drastically
affected by the porosity, the V* of the non-porous target was more than 3 time larger than that of
the porous targets. These V* of various targets allowed us to estimate the impact strength of
asteroid analogues in the gravity regime.
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