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ABSTRACT

On September 26, 2022, NASA'’s Double Asteroid Redirection Test (DART) mission
successfully impacted the asteroid Dimorphos, the secondary component of the
(65803) Didymos binary system [1]. With ground-based radar and photometric
observations, it was determined that the kinetic impact reduced the binary orbit period
by approximately 33 minutes [2]. From our analysis of the orbit period change and
other system parameters, we find that Dimorphos’s along-track orbital velocity
component changed by Av,; = —2.7 + 0.1 mm/s [3]. This result was achieved using a
Monte Carlo technique to sample over a range of plausible pre- and post-impact states
of the Didymos system. The Monte Carlo routine was coupled to a Full Two-Body
Problem (F2BP) code [4] to account for spin-orbit coupling resulting from the non-
spherical shapes and close separation of the two binary components. Each Monte
Carlo sample draws a pre-impact semimajor axis, pre-impact orbit period, and post-
impact orbit period based on the orbital solution presented in [2]. It also samples over
the shapes of Didymos and Dimorphos given in [1]. The F2BP code is used to
numerically determine the Av; required to connect the pre- and post-impact orbital
solution. We verify the numerical Av; with analytic models such as a simplified
Keplerian approximation with a correction for Didymos’s oblateness. The dominant
sources of uncertainty in Av; are the post-impact orbit period and the pre-impact
semimajor axis. The uncertainty in the post-impact orbit period will decrease as
ground-based observations continue. We discuss prospects for refining the pre-impact
semimajor axis based on a measurement of the post-impact semimajor axis following
the arrival of the Hera spacecraft in late 2026 [5].
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Comments:

Oral, please schedule this talk immediately before the abstract submitted by A.F. Cheng. His
talk will be based on the results of this one.



