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ABSTRACT

The Double Asteroid Redirection Test (DART) is the first full-scale mission to demonstrate asteroid deflection by kinetic impact [1]. The DART spacecraft will launch in summer 2021 and impact Dimorphos, the moon of the 65803 Didymos system, in late September or early October of 2022.  The period change of Dimorphos orbiting the primary of Didymos will be measured to provide an estimate of the deflection from the kinetic impact. The efficiency of deflection is usually described by the momentum enhancement parameter β, which is a ratio of the momentum of the incoming spacecraft to the momentum of the system post impact. In the case of a hypervelocity impact that creates a crater, β is expected to be greater than 1; a larger β indicates a larger deflection. The deflection efficiency is strongly affected by parameters such as target size, strength, porosity and structure, as well as how the projectile interacts with the target (e.g., projectile properties or impact angle). 

An important part of DART mission development is determining the expected outcome of the intercept, including crater formation and momentum enhancement (() from the impact. The DART experiment will not directly measure β, however modeling is an important tool for interpreting the results of the kinetic impact deflection, to infer the physical properties of the target asteroid, and to advance our understanding of impact processes on asteroids.  Following the DART intercept, impact models will be used to place constraints on target properties and provide estimates of the momentum enhancement based on the measured period change. A working-group wide “inverse test” is currently ongoing to simulate post-DART-impact simulation activities. The working group is divided into two teams, a “truth team” that generates model data to be matched, and an “adventurer team” who is provided with experiment results and asked to recreate the initial model setups.  This exercise is designed to answer several important questions, including: 

· What is the expected uncertainty on β estimates following the DART impact from simulations? How do target property choices affect the predicted values?
· How well can the impact scenario be recreated from limited information? 
· Are current data analysis procedure and handoffs adequate or do new tools need to be developed?
· How long do these simulations take to provide answers and how many different simulations need to be run?
We will summarize the structure of these tests, initial results, and sum up how how the results and lessons learned from these tests will be utilized following the DART impact into Dimorphos.
[1] Cheng A. F. et al. (2018) AIDA DART asteroid deflection test: Planetary Defense and Science Objectives. Planetary and Space Science, 157, 104–115
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