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Study of the energy balance in the auroral ionosphere and thermosphere
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A broad topic of the energy balance in the auroral ionosphere and thermosphere has been a fascinated objective for ma
researchers. One of the reasons for the long researching activity is that top three energy allocations associated with a substo
are enhancement of heating and convection in the polar ionosphere, auroral particle acceleration, and development of the rit
current. First two terms directly relate to the energy balance in the auroral ionosphere and the thermosphere. It is well-know!
that Joule/frictional heating and Lorentz force are dominant mechanisms for thermospheric-wind acceleration and thermospheri
density changes associated with auroral activities. However, we need more studies regarding quantitative relationships betwe
wind/density perturbations and amount of the dissipated energy. Actually, some literatures made quantitative discussion by est
mating, for example, the heating rate from the energy equation; but often ignoring the time/spatial derivative terms.

We presented new observation results regarding mesoscale thermospheric wind/density changes at substorm onset and |
sating aurora at previous SGEPSS meeting in 2011. Recent further analyses suggested that acceleration direction of the low
thermospheric wind at substorm onset can be explained by the sum of Lorentz force and pressure-gradient force. Furthermo
a few more events of the lower-thermospheric wind perturbations during pulsating aurora were found in addition to two events
reported in our paper (Oyama et al., Ann. Geophys., 2010). In this paper these observational results will be presented. We al:
proposed a new observation plan to improve time resolution of the electric-field measurement by using the European Incohere
Scatter (EISCAT) radar at the previous SGEPSS meeting. The experiment was conducted in winter 2011, and the initial resu
will be presented in this paper.
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