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The generalized aurora computed tomography (G-ACT) is the method to reconstruct differential flux of incident electrons
using auroral monochromatic images, electron density profile, and cosmic noise absorption (CNA), simultaneously observe
with the ALIS (Auroral Large Imaging System) cameras, the EISCAT radar, and the imaging riometer. We have developed the
inversion algorithm of the G-ACT based on the Bayesian model and have tested the feasibility of this method by the numerica
simulation. The results indicated that a combination of electron density profile with auroral images is effective to improve the
differential flux of incident electrons over the EISCAT radar site. The current problem to be tackled is to use CNA data for the
G-ACT and to improve the electron differential flux in the high-energy range (from several tens of keV to several hundreds of
keV), which contributes to the generation of CNA.

The reconstruction algorithm including CNA has already been developed. However, it doesn’t appear, so far, that CNA is
effective to improve the differential flux of incident electrons. It may be because that the number of CNA data is much smaller
than that of gray level data, and CNA is the quantity integrated along the line of sight, different from electron density measured
with the EISCAT radar. The cross validation method used to determine the weight of each data (i.e., hyper-parameters) tenc
to give a smaller weight to CNA than to gray levels, because of smaller number of CNA data. The same is true of the prior
probability distribution of the electron differential flux. In addition, it should be careful to use CNA, because it includes the
ambiguity due to the uncertainty of atmospheric parameters.

In this study, we examine how to use CNA data and the prior information effectively, for examples, by thinning down the
number of gray level data. This method is also effective to save computing time. Furthermore, we select the appropriate
parameters for the space and energy grids, locations of stations, and so on. Finally, we attempt to apply this method to th
observational data.
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