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Conjugate Observations of Faint Diffuse Emission at Subauroral Latitudes Using
Arase and Ground Cameras: Multiple Event Analysis
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Discrete auroras such as STEVE and SAR arcs, typically observed at subauroral latitudes, have extensively been studied
using all-sky imagers on the ground. On the other hand, diffuse emissions at subauroral latitudes have not well been studied.
In this study, using high-sensitivity all-sky airglow cameras installed in Canada and Alaska, we have newly identified faint
diffuse emissions at a wavelength of 557.7 nm with intensities of 300-1000 Rayleighs, which spread equatorward of the
conventional auroral oval. We have analyzed 11 events of these faint diffuse emissions with conjugate plasma and field
measurements by the Arase satellite in the inner magnetosphere. Conjugate observations of such diffuse emissions at
subauroral latitudes and their corresponding magnetospheric source region have not been previously reported. These diffuse
emission regions exhibited patchy structures in one case, while in the others they showed no distinct spatial structures but
instead spread longitudinally with almost the same brightness across the field of view of the all-sky imager. In all 11 analyzed
events, the magnetospheric conjugate regions corresponding to the emissions were located inside the plasmasphere, where
plasma-sheet electrons with energies of several keV were simultaneously observed. At the same time, no plasma-sheet
ions with such energies were detected. Plasma waves were observed in 8 events, including narrow-band plasmaspheric hiss
(1 event) and lower-band chorus waves (1 event), both of which can cause cyclotron resonance scattering of plasma-sheet
electrons. In the events without wave activity, emission intensifications associated with substorm onsets were observed
(1 event). These results suggest that precipitation of plasma-sheet electrons into the ionosphere, driven by substorms and
pitch angle scattering due to wave-particle interactions in the plasmasphere, is responsible for the formation of faint diffuse
557.7-nm emission regions equatorward of the auroral oval. However, in two events no corresponding waves or substorms
were identified, and the cause of the emission remains unclear.
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