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Development and evaluation of Aurora Computer Tomography using multiple
wavelength auroral images
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Auroral computer tomography (ACT) is a method for reconstructing the three-dimensional structure of auroral emission
intensity and the two-dimensional distribution of precipitating electrons from auroral images at a single wavelength observed
by cameras installed at multiple locations on the ground. The method we have developed has used only auroral images
of nitrogen molecular ion emission at 427.8 nm wavelength. Since the peak altitude of auroral emission varies with
wavelength, the emission intensity ratio between different wavelengths contains information on the characteristic energy of
the precipitating electron flux. Sharp structures will also be reconstructed using brighter auroral emission images. Therefore,
ACT using auroral images at multiple wavelengths can provide more reliable reconstruction results.

In this study, auroral images of oxygen atom emission at wavelengths of 557.7 nm were incorporated into the ACT analysis
method using the GLOW model. The auroral emission intensity at 557.7 nm is several times brighter than that at 427.8 nm.
We used auroral images at 427.8 nm obtained from Abisko (geographic latitude (glat): 68.36, geographic longitude (glon):
18.82), Kilpisjarvi (glat: 69.05, glon: 20.78), and Skibotn (glat: 69.35, glon: 20.36) and those at 557.7 nm from Kilpisjarvi,
Skibotn, and Tromso (glat: 69.58, glon: 19.23). The relative sensitivities between the six images were determined by the
five-fold cross-validation method. The golden segmentation method was implemented to reduce the computational cost,
whereas a trial-and-error method was previously used to narrow the search area by a grid search method. Using this newly
developed ACT with multi-wavelength images, we plan to reconstruct the 3D distribution of emission intensity of discrete
and pulsating auroras and show the dependence of the upper and lower limits and peak altitudes of auroral emission on
auroral morphology and magnetic local time.
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