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Dynamical asteroid families are clusters of objects that follow similar orbits about the Sun.  Genetic asteroid families are subsets of dynamical families that resulted from collisional disruption of individual parent bodies, or were ejected from their parent asteroids as a result of large cratering events.  Such genetic families provide glimpses of the interiors of small planetary objects whose compositions, thermal evolutions, and geochemical processes were established by the ambient conditions present during the formation epoch of the solar system.  The presence and nature of collisionally-produced asteroid families provide important constraints on the processes involved in the disruptions of large (~100-1000 km) bodies, on the collisional lifetime of asteroids as a function of size and composition, on the thermal history and internal compositional structure of their parent bodies, on the rate of orbital diffusion in the asteroid belt, and on the original mass distribution in the solar nebula.

There are disagreements on both the total number of dynamical families and their memberships.  For the most part, only tests based on taxonomy or spectral matching have been applied to assay family membership.  Even the most recent taxonomic studies, using ~0.43 – 0.93 or 1.6 micron (visible to very-near-IR region) spectral reflectance data, fall short of demonstrating genetic relationships.  Visible and/or VNIR spectral data alone do not have sufficient wavelength coverage to ascertain asteroid compositions and verify genetic relationships because they do not include the wide variety of absorption features at longer wavelengths that are essential for determining asteroid mineralogy.  

A genetic (i.e., “real” or “true”) asteroid family is one in which the members were derived from a common parent body.  Until recently, no dynamical asteroid family had sufficient spectral coverage of its membership to adequately permit testing of its genetic (i.e., compositional) reality.  The Family Asteroid Compositional Evaluation Survey (FACES) was created to fill gaps in existing family asteroid spectroscopic databases and to obtain new data on additional family members.  To date the ongoing observational phase of this survey has collected visible and near-infrared spectroscopic data on more than 150 mainbelt and near-Earth asteroids.  The FACES database currently consists of more than 21,000 spectra and images of asteroids and calibration standard stars.  Part of the project’s strategy is to observe asteroids in a “detailed survey” mode.  The goal of this technique is to obtain enough well calibrated spectra of each asteroid to produce a representative average composition.  In this mode normally a little more than one hemisphere, or “face”, of an asteroid is observed.  Rotational studies are sometimes performed for higher priority targets.  These may include asteroids at unusually favorable oppositions, targets of spacecraft missions, and those subject to conflicting compositional interpretations.  Appropriate data covering the volume or mass majority of several asteroid families has now been assembled.  Recent results of this program will be presented.
