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ABSTRACT

The 4.3-m Lowell Discovery Telescope located in Happy Jack, Arizona provides a diverse instrument suite and a demonstrated ability to target faint, fast-moving NEOs. We will give recent examples of high priority NEOs observed with the LDT to serve as informative analogs to the 2021 PDC asteroid. These examples are connected to the following projects: 
(1) An ongoing astrometric program that extends the orbital arc of potentially hazardous asteroids and virtual impactors by achieving detections down to apparent magnitudes of V~25.
(2) The Mission Accessible Near-Earth Object Survey (MANOS) collects comprehensive physical characterization data to constrain the compositional, rotational, morphological, and orbital characteristics of the lowest Δv objects in near-Earth space (e.g. [1-2]).
(3) Rotational and orbital characterization of Earth’s second known mini-moon, 2020 CD3, when it was at an apparent magnitude of V~23 [3].
(4) High precision rotational lightcurves of NASA DART (Double Asteroid Redirect Test) mission target 65803 Didymos have served as the primary input to mission-critical models that have determined the non-gravitational orbital evolution of Didymos’ satellite Dimorphos.
These examples of science and planetary defense use cases at the LDT have benefited from several unique features of the facility. The Cassegrain focus of LDT is populated by an instrument cube that allows for five instruments to be simultaneously mounted, with switching between instruments taking less than a minute. This versatility allows for the efficient collection of complex data products within a single night, e.g. visible spectra + near-infrared spectra + photometry + astrometry. The accessibility of the full instrument suite on any given night has allowed for flexible scheduling in which rapid response observations can be conducted on very short notice. This flexible schedule coupled with dedicated LDT access for Lowell scientists and partner institutions enables cadence monitoring programs that can be difficult to perform at other facilities. Astrometric, photometric, and spectroscopic tracking of the 2021 PDC asteroid from its discovery in April 2021 through October 2021 would be an ideal use case for the LDT. As a whole these features of LDT make it one of the most capable NEO characterization tools in the world.
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