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Asteroids are in radiative equilibrium between the sunlight they absorb and the energy they radiate.  The resulting thermal emission peaks in the mid-infrared (6-35 µm) for main belt asteroids and Near Earth Objects (NEOs).  The large majority of asteroids are dark.  Since these objects absorb most of the solar energy falling on them, their infrared fluxes usually exceed that reflected in the visible.  Infrared observations of asteroids provide sizes that resolve the ambiguity of whether a visible measurement is of a large dark object or a relatively bright small one.  These radiometric sizes are, however, model dependent.  The standard thermal model, which works well for main belt asteroids, fails for most of the NEOs studied to date.  This is most likely due to the difference in the regoliths between main belt asteroids and NEOs.  Also, the difference in albedo distribution between large (> 40 km diameter) and small main belt asteroids indicate a difference in surface structure.  Thus, surface characteristics can be inferred from the infrared observations.  A straightforward modification of the standard thermal model provide diameters of NEOs to an accuracy of less than 10% but require multiband photometry at wavelength on either side of the thermal peak.  As valuable as infrared measurements are in characterizing NEOs the fact is that very little observing time is, or will likely be, granted on suitable ground based facilities.  If a dedicated facility is to be built, it should be based in space.  A space-based telescope eliminates atmospheric absorption that limits infrared observations to window regions and the thermal emission that degrades sensitivity.  The telescope can be cooled to eliminate self-emission.  Also, extremely sensitive focal plane arrays can be used to achieve (zodiacal) background limited performance of a milli-Jansky at 10 µm with a modest sized (~0.5 m) telescope.  

