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Role of non-uniform ionosphere in the formation of auroral vortices revealed by
tomography method
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We established a new method based on the auroral tomography to retrieve
various physical quantities of mesoscale aurora, such as three-dimensional (3D) distribution of
volume emission rate, energy distribution of precipitating electrons, and electrical conductivity,
electric field, and 3D electric current system in the ionosphere, with a time resolution less than
10s. We applied this method to data obtained with multi-point imager network, magnetometer network,
and incoherent scatter radar in the northern Scandinavia. We succeeded to obtain 3D current system
of auroral vortices in the discrete aurora, which change their form quickly, and further to extract
the component due to the ionospheric Cowling effect included in the current system.
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