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Increase of nonthermal escape rate of oxygen from Mars after solar wind dynamic
pressure enhancement
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We have been investigating a response of nonthermal escape rate of oxygen from Mars to time variation of ionospheric pa
rameters by combining a time-dependent two-stream model for the nonthermal oxygen with an MHD model of the ionosphere-
magnetosheath interaction. Some of nonthermal oxygen atoms produced by dissociative recombinatioimoff@m a hot
oxygen corona and escape from Mars. The escape of hot oxygen atoms is potentially important for the evolution of volatiles
and water inventories of the planet [e.g., Lammer et al., 2003]. After McElroy [1972] suggested the presence of a hot atom
corona around Mars, a number of theoretical, quantitative calculations of nonthermal oxygen escape have been reported. A
these studies, however, assumed steady-state conditions, where the ionospheric parameters were assumed to be constant.

Mars has no significant intrinsic magnetic field, hence no global magnetosphere, indicating that the solar wind directly in-
teracts with the Martian ionosphere [e.g., Shinagawa, 2004]. The time variation of solar wind parameters leads to a dynami
response of ionosphere. For example, an enhancement of the solar wind dynamic pressure causes a downward displacemen
the ionopause altitude. In such a case, molecular oxygen ions in the upper ionosphere are pushed to lower altitudes, leading tc
temporal enhancement of the dissociative recombination rate around the ionopause. We found that the escape rate of nontherr
oxygen increases as the ionosphere is compressed in response to solar wind dynamic pressure enhancement. We will discuss
upper limits for the escape rate of hot oxygen from Mars.
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