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Study of collisional disruption by using the ultra-high speed X-ray tomography
and implication for the diversity of asteroid families
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The mass-velocity distribution of impact fragments at the time of
collisional disruption was measured by analyzing the images taken by Flash X-rays and the images
acquired by a high-speed camera by the digital image correlation method. Impact experiments were
performed using targets that simulate the various stages of thermal evolution of planetesimals. From

the comparison with the numerical simulation, it became clear that the impact strength QD* in the
gravity-dominated regime can be estimated from the semi-theoretical formula by using the
relationship between the median velocity v* and the energy density Q obtained in the laboratory
experiment. It was found that QD* is sensitive to porosity and internal structure, but insensitive
to tensile strength.
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