PDC2021
Vienna, Austria
Please submit your abstract at https://atpi.eventsair.com/7th-iaa-planetary-defense-conference-2021/abstractsubmission 
You may visit https://iaaspace.org/pdc
(please choose one box to be checked)
(you may also add a general comment - see end of the page)

 FORMCHECKBOX 
 Key International and Political Developments
 FORMCHECKBOX 
 Advancements and Progress in NEO Discovery
 FORMCHECKBOX 
 NEO Characterization Results
 FORMCHECKBOX 
 Deflection and Disruption Models & Testing
 FORMCHECKBOX 
 Mission & Campaign Designs
 FORMCHECKBOX 
 Impact Consequences
 FORMCHECKBOX 
 Disaster Response
 FORMCHECKBOX 
 Decision to Act
 FORMCHECKBOX 
 Public Education & Communication
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ABSTRACT

The Double Asteroid Redirection Test (DART) is a NASA mission planned to be launched in 2021 and to perform a high-velocity impact on the surface of asteroid Dimorphos, the smaller component of Didymos binary system, in September/ October 2022. DART is part of the Asteroid Impact and Deflection Assessment (AIDA), alongside with ESA’s Hera mission, which is planned to visit Didymos in 2027.
We address the problem of dynamical evolution of the ejecta plume shortly after the DART impact on Dimorphos. The goal of this work is to assess the effects of the contact interactions between ejecta fragments, in the gravity regime, using N-body simulations. 
We study the dynamics of ejecta fragments using GRAINS, a N-body Discrete Element Method (DEM) code, based on the multi-physics library Chrono::Engine. The translational and rotational dynamics of each ejecta fragment is propagated as a 6-DOF non-spherical rigid-body. Each fragment interacts with Didymos environment and other ejecta particles through gravity and contact. The gravitational environment considers self-gravity between ejecta particles, as well as the gravity of Dimorphos and Didymos (primary asteroid). Contact interactions are modelled using soft-contact (spring-dashpot system) and Coulomb friction model acting at contact points, which are identified at each time step between particles of non-spherical shape.
To model the properties of the ejecta plume moments after the DART impact, the DEM simulations are using initial conditions provided by ejecta scaling laws with parameters derived from shock physics numerical simulations. The information provided by the ejecta scaling laws include velocity and mass distribution within the ejecta plume. We study different dynamical scenarios, each represented by a different set of initial conditions – all related to the DART/Dimorphos scenario – and include a range in impacts angles, as well as different strength and initial porosities of the impacted surface of the target.
Preliminary results have shown that particle contact and particle shape have a very relevant effect on the short-medium evolution of the fragments. In particular, we observe non-spherical particles to have a lower global restitution coefficient due to energy dissipation of non-central collisions. In this case the translational energy is converted into spin energy of the single fragments. In this context, higher density structures are more likely to be formed within the ejecta cone. This might affect the long-term evolution of ejecta and their fate. Also, heterogeneous density regions within the ejecta cone might also affect the optical properties and observability of the plume shortly after DART’s impact.
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