Relationship between auroral emission and GPS scintillation
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Introduction

Aurora causes ionospheric electron density irregularity, and causes
GPS Scintillation. When the strong scintillation occurred, receiver
may not receive the signal stably.

This paper investigates the relationship between the intensity of ) < &

auroral emission and the magnitude of the GPS scintillation indices, by v can be expected relationship

comparing data from all-sky imagers, EISCAT radar and GPS
scintillation monitoring system in Tromsg, Norway (69.60°N, 19.20°E).
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As you can see, it can be recognized
relationship between auroral
emissions and phase scintillation

OMTI All-Sky Imager

- one frame per Tmin
- data: 557.7nm(green) & 630.0nm(red)
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There is a difference in scintillation between the reddish and
green aurora. - 2020
Different scintillation mechanism for different color of emission?
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— stable scintillation (not the case for the green aurora)
— strong irregularity of Ne (SuperDARN)
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- phase / amp scintillation: same response - only phase scintillation
- during strong irregularity, phase scintillation - transient irregularity : spiky response
responds (1 hour) (5mins) TEC
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Summary

The spatial scale of Field-Aligned Irregularities (FAls) which influence GPS
scintillation is a few hundreds meter. On the other hand, SuperDARN can observe
irregularities of tens meter in size. First, large scale FAls is created and small
scale FAls is created from that large FAls.(Tsunoda, 1988)

Threfore, it can be recognized that there is large scale FAls (hundreds of meter)
which influence GPS scintillation behind small scale FAls (tens of meter) which is
observed by SuperDARN.

polar cap patches behind this airglow

are carried from the north of Tromso.
Therefore, even if there is no optical
emission (557.7 nm/630.0 nm),
refractive scintillation can be observed
because of spatial irregularity which is
caused by airglow.

- We recognized a relationship between aurora emission and scintillation
- There are different mechanisms which depend on the colors of aurora.
- Reddish aurora (630.0 nm) emission causes refractive scintillation

- Green aurora (557.7 nm) emission causes diffractive scintillation

Conclusion

- This paper shows that the mechanism of scintillation depends on the auroral color
- In the future, we plan to elucidate the relationship between GPS scintillation and

aurora emission intensity more quantitatively




