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Abstract

Since the MAVEN mission will obtain information on the pick-up ion densities and speeds, atmospheric neutrals and ions, and UV emission profiles, the atmospheric sputtering by the re-impact
of the heavy pick-up ions incident on Mars can be evaluated and compared with photo-induced loss processes under a variety of solar conditions occurring during the mission. Based on the
simulation results from a 3D Monte Carlo model coupled to a molecular dynamic calculation, the atmospheric sputtering efficiencies due to pick-up O* for a number of energy and angle spectra
are studied statistically. The sputtered hot neutrals populating the extended corona and the escape components are estimated when various solar wind conditions and solar cycle variations are
considered. We find that the sputtering efficiencies can be characterized by the total incident fluxes as weighted with different incident energies. The dependencies between the incident pick-up
lons and the sputtered hot neutrals lead to certain “response relations”. These can be utilized to predict the sputtering rate when incident pick-up O* fluxes become available. A sputtered hot
neutral corona can then be constructed as a reference before modeling results are generated.
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