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Estimation of orbital parameters of Dimorphos from lightcurve mutual events
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ABSTRACT

Binary near-Earth asteroid (65803) Didymos is the target of NASA’s Double Asteroid Redirection Test (DART) space mission and ESA’s Hera mission. The DART mission is a planetary defense experiment with a planned launch in July 2021. The mission consists of a spacecraft that would impact Dimorphos, the satellite of Didymos, in October 2022 and change its orbital period around Didymos by > 73 seconds. The change would be measured by ground-based photometric and radar observations over several months after the impact. The Hera mission will characterize Didymos and its satellite starting in 2026.

We estimated the pre-impact orbit of Dimorphos using the times of occultations and eclipses observed in lightcurves from 2003, 2015, 2017, and 2019 using a weighted least-squares approach. The data is consistent with three separate solutions corresponding to different values of Binary YORP, a radiative effect that could cause a drift in mean motion. The three nominal solutions are separated by about 50( in orbital phase during the planned DART mission impact in October 2022 and their formal 3-sigma uncertainties are about 30( for each. Data from the ongoing 2021 observation campaign (Thomas et al., this conference) will be used to refine the estimates further. Observations in December 2020 to March 2021 are expected to eliminate two of the three solutions and reduce the formal 3-sigma uncertainty in the orbital phase during the DART mission to be < 10(. 
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