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Improved Fit of Atomic Oxygen Ion - Neutral Collision Cross Section at Iono-
spheric Temperatures

#Akimasa Ieda®)

(nstitute for Space-Earth Environmental Research, Nagoya University

Atomic oxygen and its ion are major species in the ionospheres of Earth, Venus, and Mars. Collisions between them
control the structure and dynamics of the ionosphere. An accurate collision cross-section model is thus a prerequisite for a
quantitative study of the ionosphere. Fits of recent wide-energy models are reasonable for the quiet-time F-region ionosphere
of Earth near 1000 K. However, their valid temperature range has been unclear and limited because of physically inaccurate
fitting basis functions. We improved the classic charge-exchange fitting basis function by introducing the curved-trajectory
and quantum oxygen-atom fine-structure effects. The resultant fit is accurate between 40 and 9000 K and thus can be robustly
used for the ionospheres of Earth, Venus, and Mars.
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