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Nonthermal Escape of Oxygen from Mars when the ionopause descends
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We have calculated escape rates of oxygen atoms due to the dissociative recombinatiorabMars when the ionopause
descends. It was found that the escape rates were larger than the case where the ionosphere was in a steady state.

In order to investigate the effects of the ionosphere variation upon the escaping rate of hot oxygen, we computed the fluxe
of the nonthermal component of atomic oxygen, by combining a time-dependent ionospheric models. One-dimensional MHD
model and two-stream model were used to calculate ionospheric parameters and hot oxygen fluxes, respectively.

Neutral particles that have sufficient upward velocity can escape from the gravitation of the planet. Oxygen atoms whose
velocities are larger than about 5 km/s at the exobase can escape from Mars. Potential sources of hot oxygen at Mars are t
dissociative recombination of & and the charge exchange reactions of @ith H and O, and it has been demonstrated that
the dominant source is dissociative recombination. Therefore, in this study we only assumed the dessociative recombination as
source.

When the solar wind dynamic pressure is enhanced, the ionopause moves downward. Thers, i@ the upper ionosphere
are pushed to move to the lower altitude where neutral density is large, and some portibrbe€@nes to @" thorough the
chemical reaction with C© Furthermore, @' ions produce energetic oxygen atoms through the dissociative recombination,
and newly generated oxygen atoms with sufficient large kinetic energy can escape from Mars.
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