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ABSTRACT

NASA’s Planetary Defense Coordination Office is tasked with addressing mitigation strategies regarding threatening Near-Earth objects (NEOs). Of particular interest is the kinetic impactor technique to perform a controlled deflection of a potentially hazardous NEO because it is considered the most robust of all deflection technologies.1 NASA’s Double Asteroid Redirection Test (DART) mission is the first test of a kinetic impactor for planetary defense, and will impact the moon of the binary Asteroid (65803) Didymos in late 2022. A common metric for judging the successfulness of the kinetic impactor technique is an assessment of the momentum enhancement factor (β) produced by the collision. The momentum enhancement factor is a ratio of the spacecraft momentum to the final momentum of the target body. The cratering processes in hypervelocity impacts are thought to produce β > 1, where ejecta escaping the target acts like an extra thruster.  While it has been shown that β is directly influenced by the material properties of the target asteroid,2,3 the effects of the projectile morphology on momentum enhancement are relatively unknown. Due to the extra boost provided by escaping crater ejecta, it has been suggested that projectile configurations that promote large amounts of ejecta excavation will result in increased deflection. The work presented here summarizes a feasibility study that experimentally and computationally examines optimized projectile designs to consider for future kinetic impactors. We consider the effects of several impactor geometries and investigate the benefits of having multiple impactors, in order to demonstrate an optimized design for generating the largest possible deflection for the next generation of planetary defense kinetic impactor missions.    
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