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In order to understand cooling of the thermosphere during/after geomagnetic storms and coupling between the upper and low
atmospheres, impacts of precipitating particles on the polar mesosphere and thermosphere should be investigated. For exam|
some researchers reported the overcooling in the upper thermosphere due to enhancements of nitric oxide (NO) during the recc
ery phase of severe geomagnetic storms. In addition, some recent observations have revealed the mesospheric and stratospt
ozone depletion by NO produced in the lower thermosphere and mesosphere during enhancements of particle precipitation. The
studies suggested energetic, radiative, and chemical coupling between the thermosphere, mesosphere, and stratosphere thrc
precipitating particles into the lower thermosphere and mesosphere. We have investigated the coupling processes from obs
vations of the polar ionosphere/thermosphere and mesosphere with the EISCAT radar system and Na lidar and from numeric
simulations with GAIA (Ground-to-topside model of Atmosphere and lonosphere for Aeronomy). In this presentation, we will
show some examples of the ionospheric variations obtained from the EISCAT observations and modeling of ionization and NC
production in the polar lower thermosphere. The EISCAT observations on March 27, 2017 shows enhancements of the electrc
density in the 70-100 km altitude range, suggesting the NO production in the region.
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