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Time series analysis of aurora 3-D structure
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We have studied an auroral tomographic inversion analysis as one of subjects for &quot;Function and Induction Researc
Project&quot; at Transdisciplinary Research Integration Center, Research Organization of Information and Systems. The purpos
of this study is to reconstruct the three-dimensional (3D) structure of aurora luminosity using the statistical methods, from
aurora monochromatic images simultaneously obtained at the Swedish ALIS (Auroral Large Imaging System) stations. The
tomographic analysis enables us to understand the 3D structure and motion characteristics of aurora luminosity. Furthermore, tl
auroral height profile can be used to estimate energy spectra of precipitating particles, which can contribute to the investigatio
of the substorm process.

In this study, we discuss the method to analyze the time-dependent aurora 3D structure. The aurora 3D luminosity obtaine
at one time frame is used as the initial values for the tomographic analysis at the next time frame for efficiency of computation.
The algebraic techniques, MART and SIRT, are examined for the reconstruction. This method will be useful to investigate the
temporal development of aurora 3D structure using the time series image data.
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