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ABSTRACT

The Didymos Reconnaissance and Asteroid Camera for OpNav (DRACO) is a narrow field-of-view imager on NASA’s Double Asteroid Redirection Test (DART) spacecraft. DART is a planetary defense mission that will perform the first kinetic impactor demonstration by impacting Dimorphos, the secondary asteroid in the binary 65803 Didymos system in September 2022. The primary and secondary are ~780 m and ~160 m in diameter, respectively, separated by ~1.2 km. The impact will produce a period change in the binary orbital period, characterization of which will be used to measure the momentum transfer enhancement parameter, or beta.

DRACO is designed to support optical navigation of the spacecraft and ensure impact with the secondary member of the Didymos system, to refine system properties (e.g., orbit, rotation rate, pole), to characterize the surface characteristics and shape of the Didymos secondary during the terminal phase, and to constrain the location of the impact site.

DRACO proximity observations begin 15 days before impact with a six-hour light-curve observation sequence to supplement light-curve data collected by Earth-based telescopes. A second, 12-hour light-curve observation sequence will occur 3 days before impact. These data will be used to refine the orbit period of the secondary, provide constraints for modeling the shapes of both bodies, and search for additional material or a distant tertiary not observed from Earth. Beginning ~4 hours before impact, images will be acquired and immediately downlinked every ~second. The final image to contain both members of the system will be acquired ~4 minutes before impact, at a pixel scale of ~7 m. The final image to contain any portion of the primary will occur about this time, and have a pixel scale of ~3.5 m.
In the current baseline plan with an impact velocity of ~6.6 km/s, at ~15 s prior to impact, DRACO will image Dimorphos with a pixel scale ≤50 cm, while the body is still completely contained within the field of view. At this scale, surface features are sufficiently well resolved to provide key geological information about the secondary and the impact site, which are critical for estimating beta. Higher-spatial-resolution data will continue to be acquired in the final seconds of the mission. Planned real-time DSN coverage enables downlink of the images acquired up to 7 seconds before impact (which will have as good as ~23 cm pixel scale in the baseline trajectory), and possibly including even higher-resolution images acquired during the final 7 seconds prior to impact. Because the impact velocity depends upon the actual launch date, the time at which these pixel scales are met could shift by 1–2 seconds in either direction.
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