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ABSTRACT

Near-Earth asteroid 153814 (2001 WN5) was discovered on 2001 November 20 by the LONEOS survey. Based on its absolute magnitude of 18.3 (or diameter within a factor of two of 750 m) and minimum orbit intersection distance (MOID) with Earth of less than 0.002 au, it was designated a potentially hazardous asteroid. This object was on the SENTRY list of possible Earth impactors until early 2002 when sufficient astrometry was collected to show previous potential impacts were no longer consistent with observations. Asteroid 153814 is of particular interest because it will make a very close flyby of Earth, within the orbit of the Moon, on 2028 June 26 at a distance of 0.65 lunar distances (250,000 km). Because this close approach occurs one year prior to the extremely close flyby of 99942 Apophis on 2029 April 13, asteroid 153814 is of interest as a possible rehearsal target for an Apophis observing campaign. Here, we will summarize the physical characterization of 153814 based on multiple apparitions of radar observations by Arecibo Observatory and infrared observations by the NEOWISE spacecraft.

Asteroid 153814 was observed with the Arecibo S-band (2380 MHz; 12.6 cm) planetary radar on 2010 October 29 and 30 providing Doppler-only, echo-power spectra and coarse ranging at a resolution of 600 m and again from 2019 August 21 to 25 providing additional echo-power spectra and coarse imaging at a resolution of 75 m. Four ranging measurements with precision on the order of 100 meters were reported. Additionally, NEOWISE observed 153814 at seven epochs between 2010 January 18 and 2020 January 23 with varying degrees of signal strength due to distances ranging from 0.1 to 1.8 au. We will present best estimates for the size, shape, spin state, and scattering properties of asteroid 153814.
In 2028, asteroid 153814 will become brighter than magnitude 22 by February 8 at ~90o solar elongation. It will remain at southern declinations, moving from -17o to       -75o, through its close approach of 0.65 lunar distances. It will peak at brighter than magnitude 7, then fade as it moves to northern declinations. Such a close approach provides a very accessible target for optical lightcurve and spectroscopic observations as well as an extremely strong radar target. Although too far south during the exact moment of closest approach, 153814 will be observable by the Goldstone (DSS-14; 70 m) radar from mid-June to June 24 and then again just after close approach on June 26 into early July, allowing for high-resolution imaging as fine as meters per pixel. A similar viewing opportunity, narrowly missing the exact moment of closest approach, is available to the Green Bank Telescope, which is working on its own radar transmit capability. The far, southern declination of the close approach will be ideal for a southern hemisphere radar such as on the Canberra (DSS-43; 70 m) Deep Space Network antenna. Meanwhile, 153814 will be detectable by NEO Surveyor at multiple epochs between the beginning of its survey and the 2028 close flyby of Earth.
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