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Fit of Atomic Oxygen Ion-Neutral Collision Cross Section at Ionospheric Temper-
atures

#Akimasa Ieda®)
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Atomic oxygen and its ion are major species in the ionosphere of Earth, Venus, and Mars. Collision between them controls
the structure of ionosphere, and is expressed by collision cross section or frequency models. Recently, it is insisted that the
textbook high-energy type model should be replaced by wide-energy type models. However, there are three wide-energy
type models and it is not clear which of the three models is the most appropriate for ionospheric studies. In particular, the
valid temperature range of their fits was unclear, although it was probably approximately between 300 and 2000 K, which is
typically sufficient only for quiet-time Earth’s F-region ionosphere.

The present study clarifies differences between the three models and proposes a new fit by including the curved-trajectory
effect in the fitting basis function. As consequence, the valid temperature range is improved to be 75-9000 K, which is prac-
tically sufficient for the whole ionosphere of Earth, Venus, and Mars, including rare occasions.
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Our concluding fit is shown by the red
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Below 300 K, only our fit is accurate
because low temperatures were not
concerned in previous fits.
The collision frequency is underestimated
) ‘ ' ! 7 in the classic model by 16% at 1000 K
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