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Upper Atmosphere Cooling Investigated by Precipitating Particles
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In order to quantitatively understand various long-term variations in the
polar upper atmosphere, we conducted (1) a detailed investigation of upper atmosphere ionization
associated with electron precipitation to the earth and (2) investigations of long-term variations
in polar ionospheric ion temperature based on European Incoherent Scatter (EISCAT) radar data.
Numerical simulation results show that (1) the maximum collision rate in the altitude range lower
than 100 km becomes one order of the magnitude smaller depending on the effect of the mirror force
on the electron precipitation. As for (2), the characteristics of ionospheric cooling can be
estimated with higher accuracy using 43 years of EISCAT radar data, and differences iIn the
c?ar@gtegistics of i1onospheric cooling/warming depending on the season and altitude are also
clarified.
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