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ABSTRACT
Kinetic impactors, wherein a spacecraft impacts an asteroid and thereby imparts a
momentum change, are an important option for deflecting hazardous asteroids.
Although the concept is simple, predicting the detailed outcome of a kinetic impactor
mission is quite complex. One of the most important questions affecting the
effectiveness of a kinetic impactor is the amount of ejecta escaping the target, which
can serve to enhance the total momentum change imparted to the asteroid. A major
complication is that very little is understood about the internal structure or surface
properties of likely asteroid targets, the details of which could affect the properties of
any ejecta produced by the impact and thereby critically sway the total deflection
achieved.

In this study we examine the role of the internal structure of a rubble pile body on the
outcome of a kinetic impactor mission. We use the proposed DART mission as our
scenario, wherein NASA (as part of the proposed AIDA collaboration with ESA) is
planning to impact a spacecraft on the 163m secondary body in the Didymos binary
asteroid system(4) in 2022. This mission offers a rare opportunity to perform a fullscale experiment and directly measure the effectiveness of the kinetic impactor
concept. It also affords us the chance to directly assess numerical modeling of such
asteroid diversion techniques. In this study we will compare the importance of a
complex rubble pile structure in the target body on the mission outcome (deflection
achieved, ejecta produced, and structural consequences for the target) vs. simple
homogenous models of the target employing the ASPH (Adaptive Smoothed Particle
Hydrodynamics) technique. Exercises such as this are crucial in assessing the
reliablity and accuracy of our modeling capabilities for asteroid diversion, as well as
offering understanding of the applicablity of such modeling approaches to larger
questions in planetary science.
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