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ABSTRACT

The Arecibo Observatory (AO) hosted the most powerful and sensitive planetary radar facility in the world until the collapse of the 305-meter William E. Gordon telescope platform on December 1, 2020. The S-band planetary radar system at Arecibo supported planetary defense for decades with precise astrometric measurements and physical characterization of 882 individual near-Earth asteroids (NEAs). Planetary radar, such as that at the Arecibo Observatory, is the only ground-based technique that can provide a level of information comparable to a spacecraft flyby at a fraction of the cost. The 2.38 GHz planetary radar system at Arecibo provided invaluable information about the dynamical and physical properties of NEAs that supported several space missions to small bodies, including the upcoming Double Asteroid Redirection Test (DART) mission, which will be the first planetary defense demonstration. Currently, the most active planetary radar facility is Goldstone in California. Their most sensitive radar system is the 70-meter DSS-14 telescope, which operates at X band (8.56 GHz). It is 15 times less sensitive than the former Arecibo planetary radar system, and it is used primarily for support of spacecraft communications. In addition, Arecibo had the advantage of having a flexible schedule that made it possible to include last minute observations of recently discovered asteroids.  
With the new upcoming asteroid survey instruments, such as the Vera C. Rubin Observatory (LSST) and the infrared Near-Earth Object Surveillance Mission (NEOSM), the number of asteroid discoveries will increase significantly. However, post-discovery characterization and orbit refinement cannot keep pace without new ground-based radar facilities. Planetary radar can quickly rule out false impact alarms that otherwise would take months of observations using optical telescopes to reach the same orbit certainty. In addition, small-body missions rely on physical characterization to select their targets. We will discuss in more detail the Arecibo’s past contribution to planetary science, the current status of characterization of NEAs, and a new concept to replace the Arecibo telescope with another unique instrument that will be capable of enabling even more groundbreaking research in planetary science.
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