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ABSTRACT
The Double Asteroid Redirection Test (DART) is a NASA mission to test the kinetic
impactor concept for altering the orbits of hazardous asteroids [1]. As kinetic
impactors are the first choice for diverting small ( 150m) objects, understanding the
physics and efficacy of this technology, especially the critical diversion momentum
enhancement due to ejecta (i.e., the  factor), is of critical importance. The DART
mission is the first full-scale experiment designed to test a kinetic impactor; the goal
of DART is to impact the 160m secondary in the Didymos binary asteroid system
(Didymos B) and measure the resulting deflection by observing the change in
Didymos B’s orbit around the Didymos primary. Recent studies have shown that the
local topography of the asteroid surface at the impact site can result in significant
(2) variations in the net  deflection enhancement [2]. A related question which we
examine in this work is if and how the geometry of the kinetic impactor itself might
influence the outcome of the experiment. This talk will describe simulations using
realistic models of the DART spacecraft impacting different realizations of the
Didymos B surface, ranging from a simple, smooth, porous monolithic body to a
heterogeneous rubble-pile model. We focus on the influence of the spacecraft

geometry combined with these variations in the nature of the target surface on the
resulting ejecta from the impact crater, which ultimately determines the net
deflection. We expect these studies to be quite valuable in understanding the
outcome of the DART impact and the resulting deflection of the Didymos B.
This work was performed under the auspices of the U.S. Department of Energy by
Lawrence Livermore National Laboratory under Contract DE-AC52-07NA27344.
LLNL-ABS-762703.
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