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Relationship between auroral emission and GPS scintillation
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In this paper, we investigate relationship between the intensity of auroral emission and the magnitude of the GPS scintillation
indices, by comparing data from an all-sky color digital camera and GPS scintillation monitoring system in Tromsg, Norway
(69.60°N, 19.20°E). First, an interval of successive auroral breakups during a moderate magnetic storm on January 22-23 (Dst
index was -80nT) has been studied in detail. The characteristics of GPS scintillations during this storm-time interval can be
summarized as follows: 1) intense auroras and resulting phase scintillations were observed almost continuously for 12 hours
from 1600 to 0400 UT, 2) storm time reddish auroras were observed and their impact on the phase scintillation was found to be
different from that of typical greenish aurora. By using all the optical and GPS data during this interval, we confirmed that
there existed a linear correlation between the emission intensity of the reddish aurora and phase scintillation. This result
suggests that the ionospheric scintillation caused by the reddish aurora was diffractive, probably due to ionospheric
irregularities in the F region. On the other hands, we were not able to confirm similar linear correlation between the emission
intensity of the greenish aurora and phase scintillation. This implies that the generation of phase scintillation associated with
the greenish aurora includes some nonlinear processes. In the presentation, we report how the characteristics of ionospheric
scintillation depend on the nature of aurora (color etc.). Then, we discuss the origin of the nonlinear nature in the correlation
between the greenish aurora and the scintillation.
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