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Numerical modeling of the neutral mass density anomaly in the cusp region
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The thermosphere and ionosphere in the polar region have been studied for a long time. Recent results of the ground and sat
lite measurements have suggested that polar thermospheric and ionospheric dynamics are extremely complicated. In particul
in the auroral region, various processes, such as ion-neutral drag, Joule heating, heating and ionization by particle precipitatio
chemical processes, and diffusion, are strongly coupled. In the auroral region, particularly in the cusp, previous observations hay
shown the neutral mass density anomaly, where the neutral mass density is several tens of percent larger than that of ambient
gions. Previous modeling studies are partially successful in reproducing it under geomagnetically disturbed conditions, wheree
it is also observed under quiet conditions. It is considered that soft electron precipitation and local heating in the F region play
significant roles. However, we still have not understood how such processes contribute to the mass density anomaly in detal
In order to study the mesoscale density anomaly in the cusp, we employ a high-resolution numerical model including various
physical and chemical processes. In contrast to previous studies, it is shown that not only Joule heating but also particle heatir
caused by electron precipitation is important for thermospheric heating. We will report how thermospheric processes such a
electron precipitation and Joule heating contribute to the mass density anomaly using a two-dimensional numerical model.
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