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Factors affecting performance of the Generalized Computed Aurora Tomography
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A generalized aurora computed tomography (G-ACT) is a method to reconstruct spatial and energetic distributions of aurora
precipitating electrons from a variety of observational data, such as auroral monochromatic images obtained from the ALIS (Au:
rora Large Imaging System) cameras, electron density enhancement from the EISCAT radar, and cosmic noise absorption (CN/
from imaging riometer. So far, we have carried out numerical simulations to test feasibility of the G-ACT. The results from
this study indicated that the precipitating electrons over the EISCAT radar site can be roughly reconstructed using the aurore
monochromatic images and the EISCAT electron density profile. However, there still remain some problems in this method.
for example, it is difficult to retrieve the electrons with energies lower than 1keV and the characteristic energy of initial energy
spectrum is often overestimated when the maximum of energy range of inversion is higher than 20 keV.

There are two main factors causing these problems; one is reconstruction algorithm and the other is the location of station
relative to aurora. To find the optimal algorithm for the G-ACT, we compared some reconstruction algorithms by assuming
ideal conditions of stations’ locations. We tested the CG (Conjugate Gradient) method, the SIRT (Simultaneous Iterative Recon
struction Technique), and the Gauss-Newton method for the nonlinear least squares problem with the nonnegative constraints
electron flux. As a result, the nonnegative constraints of electron flux were essential for the reconstruction. Moreover, it was
revealed that the precipitating electrons over the EISCAT radar site can be better reconstructed by an addition of another static
to the ALIS. We propose the optimal location of station to be added to the existing ALIS stations for future plan.
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