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Molecular scattering dynamics at hyperthermal velocities and its impact on low
drag satellite
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In this project, angular distribution of scattering atoms on satellite
materials was measured in order to reduce atmospheric drag of VLEO satellites. The results showed
that the molecular beam scattering from the polyimide surface was dominated by the specular
reflection component, while the diffuse reflection component increased for the material irradiated
by atomic oxygen. Similar changes were observed for the polyimide exposed to LEO environment on the
ISS. The scattering distribution obtained in this experiment was implemented as a scattering model
in DSMC calculations to calculate satellite drag. It was shown that the atmospheric drag increased
by the exposure to atomic oxygen, and that the drag could be reduced by using a two-dimensional
material with a predominant specular reflection component as the surface material.
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