Arecibo radar images of triple-asteroid system 2001 SN263. Each vertical strip is the sum
of data from one day in February 2008. Two satellites are visible orbiting in 147 and 16
hours (respectively). Below is the same mosaic with the orbits overlain.

Mosaic of Arecibo radar images of nine different near-Earth asteroids showing the
diversity of the population.

3  Summary

Our understanding of the accretion of the Solar System, delivery of meteorites, and the
impact hazard can best be improved by understanding the population of asteroids, which
requires that a large number of targets be observed. Achieving this large number at a
manageable cost requires an emphasis on ground-based imaging of many objects
combined with detailed spacecraft reconnaissance of a few representative targets selected
from the population based on their properties as determined by Earth-based studies. For
the upcoming decade, Earth-based imaging will be dominated by radar imaging at
Arecibo if that facility is kept operating. If the ground-based observing program is carried
out at the “Scout-class” level for the existing radar facilities, a sufficient number of
targets can be imaged to characterize the population of targets and choose the best
candidates for further spacecraft-based investigation. Radar imaging has known costs
using mature facilities. Some (factor of 2-3 in sensitivity and resolution) improvements to
the systems are possible following clear upgrade paths. Vey high resolution adaptive
optics and interferometric techniques are promising and should be developed over the
next decade. Because of the vastly larger number of objects that be observed using



ground-based observations, new discoveries are likely and continue to be made (e.g.
Nolan et al. 2008, other IAUCs). Spacecraft missions will be required to obtain detailed
imaging of targets selected based on ground-based characterization. Future manned
explorations programs require an understanding of the asteroid population only
achievable with ground-based imaging. Radar imaging from Arecibo and Goldstone are
currently the best way to study the population.
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