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Study on spatiotemporal variations of ionospheric trough in auroral/subauroral region
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We are investigating characteristics of the electron density depletion region in the polar ionosphere known as ionospheric
trough. The ionospheric trough is an important region for understanding of Magnetosphere-lonosphere coupling system
because this is strongly connected to magnetospheric ring current via magnetic field line. One of the mechanisms of trough
production is considered to be dissociative recombination triggered by ionospheric heating. So far, however, it is still not clear
what kinds of heating mechanisms are involved in ionospheric trough.

It has been reported that HF radio wave propagation is influenced by ionospheric trough and also the propagation
characteristics depend on solar activity [Stocker et al., 2011]. Additionally, it is known that plasma instability occurred over
the trough wall region degrades GPS performance during the intense magnetic storm. Therefore, trough research could
contribute to other fields (e.g., magnetospheric physics and radio communication science).

In this study, we have investigated the basic characteristic of auroral/subauroral ionospheric trough. We have used plasma
parameters of electron density, ion and electron temperature covering the 3 solar cycles (1984~2012) measured with EISCAT
UHF radar, located in Tromse, northern Norway (69°35'N, 19°14'E,. Invariant Lat: 66°12'N). From initial analysis, we have
obtained the following results.

(1) The initial analysis confirmed decreasing regions of electron density at auroral/subauroral regions, whose latitudinal
width is around 5 degrees. The characteristics of these regions are in agreement with previous research of ionospheric
trough [e.g., Rodger et al., 1992].

(2) Kp-index has negative correlation with trough’s latitude (in particular, latitude of the poleward wall of subauroral trough).

(3) Boundary of subauroral trough is clearly identified when F/0.7-index is high.

(4) Subauroral trough dominantly appears from the dusk sector to the dawn sector during spring/fall equinox and winter
solstice.

(5) Auroral trough dominantly appears in the post-midnight sector during summer solstice.

(6) Auroral trough dominantly appears in the dusk sector during winter solstice.

In this presentation, we will also report some quantitative results of relationship between the ionospheric trough and solar
activity.
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