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ABSTRACT

In the 2019 PDC we presented preliminary modeling examining the effects of different spacecraft geometry on the outcome of the DART kinetic impactor experiment.  In that study we considered only full-density solid impactors (i.e., with no open spaces or density variations), and found a variance in the measured b of around 10% (comparing a solid sphere to a solid rendering of the DAWN spacecraft shape). In this talk we compare results using a high-fidelity rendering of the DART spacecraft based on CAD descriptions of the components, including void spaces and different materials for the components.  This requires high-resolution calculations, which  we carry out with the Spheral ASPH code and the Eulerian CTH code.  We describe the impact of this geometry on the distribution of ejecta, crater morphology, and final b determination.  We find in the early phases the crater formed by a compact solid impactor (such as a sphere) is qualitatively different than the more complex crater formed by the realistic DART CAD geometry.  Similarly, the early histories of the ejecta mass and resulting b are different, though there is evidence they converge more closely as the models evolve. In this talk we discuss the consequences of these geometry effects on the major characteristics we wish to measure with DART: the b factor and ejecta characterization.  We also consider the effect on the crater morphology, which will be significant for the HERA mission.
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Figure 1  The mass density following the impact of a spherical solid spacecraft.  In this image we can see the transient crafter and ejecta curtain.
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