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Evaluation of the auroral molecular-emission effects on the atomic line at 777.4 nm
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Auroral electron precipitation and corresponding ionospheric features have been studied using the emission-intensity rati
among various combinations of the auroral wavelengths. Relatively high energetic electron precipitations (a few to a few ten:
of keV), which mainly ionize neutral particles at the E-region heights, can be represented by the molecular lines, and aurora
electrons with lower energies than about 1 keV can be represented by the atomic lines. For example, one of the representati
molecular lines at E-region altitudes is 427.8 nm, which is emitted from the molecular nitrogen ion. This line has the advantage
of measuring spatiotemporally ununiformed aurora because of the short life time (about 70 ns) and relatively bright emissior
intensity reaching up to a few kR. It is known that there are many lines from the molecular nitrogen first positive bands (N2
1P). Another bright line at E-region altitudes is the atomic oxygen line at the wavelength of 557.7 nm. While this line has been
widely used for measuring aurorae, we may need careful treatments in the analysis because of relatively long life time (1s) an
unknown excitation/emission mechanisms. Some representative emission lines at the F-region heights are 777.4 and 844.6
from the atomic oxygen. While the emission intensity of 777.4 nm is moderately high, emissions from the N2 1P (2,0) line and
the dissociative excitation of atomic oxygen at the E-region heights contaminate the 777.4-nm line. Such contamination problen
is not significant at the 844.6-nm line, but it tends to be darker than the 777.4-nm line. An atomic oxygen line at wavelength
of 630.0 nm, which is the brightest line at the F-region heights, is not suitable for measuring spatiotemporally changing aurore
because of considerably long life time (about 100s). These emission lines and many other lines have been studied, for exampl
in evaluation of the precipitating electron energy flux and the ionospheric conductivity.

We began all-sky EMCCD camera observations at several locations in the northern Europe since October 2016 in order t
improve our understanding of the precipitating electron energy during the pulsating aurora. One of the stations is the Tromso
EISCAT radar site in Norway, and multiple all-sky EMCCD cameras were deployed in order to select the best combination of
the wavelengths for estimating the precipitating electron energy. In this study, a collocated auroral spectrograph is applied fo
evaluating effects of the N2 1P (2,0) line and the dissociative excitation of atomic oxygen on the atomic oxygen 777.4 nm line.
The simultaneous EISCAT-measured electron density will be compared with the spectrograph results including the emissiol
intensity at wavelength of 844.6 nm. Results from the comparison study can be applied for assessing the validity of the energ
flux estimation process from the optical data.
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