Dynamical scattering of asteroid families
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Asteroid families are generally believed to result from the break-up of a parent body, with the smallest fragments traveling the furthest from the cluster center (Cellino et al. 1999).One problem with this scenario is that the expulsion velocities inferred for the fragments from their observed dispersions in their current proper orbital element seem to be consistently higher than those predicted by collisions in laboratory experiments and hydrocode simulations (Pisani et al. 1999). In this work we investigate the degree to which asteroid family fragments could be further scattered by encounters with the three most massive asteroids in the Main Belt (Ceres, Pallas, and Vesta) as well as by close encounters with asteroids of diameter bigger than 50 km. We suspect that family members may be launched with low ejection velocities, and then diffuse to their current location. We first tried to evaluate the semimajor axis mobility by extrapolating the results of a numerical simulation obtained by Morbidelli and Nesvorny (2000) for 300 asteroids in the main belt and analogous results from a Monte Carlo simulation. We then performed several N-body simulations of the members of a few asteroid families (e.g. Adeona).Results indicate that gravitational scattering is effective in dispersing larger asteroid members, while smaller objects are probably dispersed by the Yarkovsky effect.   Thus the inferred original ejection velocities can be partially reduced once encounters with large asteroids and Yarkovsky effect are incorporated in the model. 

