THE FLORA FAMILY: A CASE OF THE DYNAMICALLY DISPERSED COLLISIONAL SWARM?
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Asteroid families are thought to originate by catastrophic disruptions of large asteroids. They are nowadays identified as clusters in the proper orbital elements space. The proper orbital elements are computed as approximate constants of motion. Indeed, they are generally nearly constant on a few $10^6$ y timescale. Over longer time intervals, however, they significantly change, reflecting the accumulation of the tiny non--periodic evolutions provided by chaos and non-conservative forces. The most important effects leading to a change of the proper orbital elements are: (i) the chaotic diffusion in narrow mean motion resonances (Morbidelli and Nesvorny 1999); (ii) the gravitational impulses received at close approaches with large asteroids; and (iii) the Yarkovsky non--gravitational force (Farinella and Vokrouhlicky 1999). A natural question then arises: How is the size and shape of an asteroid family modified due to evolution of the proper orbital elements of its members over the family age? In this paper we concentrate on the dynamical dispersion of the proper eccentricity and inclination, which occurs due to (i), but with the help of (ii) and (iii). We choose the Flora family as a model case because it is unusually dispersed in eccentricity and inclination and also, being located in the inner main belt, it is intersected by a large number of active mean motion resonances with Mars and Jupiter. Our results suggest  that the Flora family dynamically disperses on a few $10^8$ y timescale, and that it's age may be significantly less than $10^9$ y. We discuss the possibility that the parent bodies of the Flora family and of the L ordinary chondrite meteorites are the same object. In broader sense, this work suggests that the common belief that the present asteroid families are simple images of their primordial structure should be revised.

