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This study uses the dataset from the all-sky camera and 50 Hz data from two GNSS Ionospheric Scintillation and
TEC Monitor (GISTM) receivers in Dronning Maud Land, Antarctica. The All-Sky Imager is at the Norwegian
Research Station Troll and has been operating since 2019. The NovAtel GPStation-6 receiver is also installed the
Troll station, co-located with the All-Sky-Imager. We also use ground-based data acquired by the Septentrio
PolaRx5S receiver from South African Research Station SANAE IV[1], which is located 186 km from Troll. Both
stations are located on the equatorward edge of the quiet auroral oval. Thus, observatories are in the optimal
location to study the ionospheric response to geomagnetic disturbances and the effect of aurora forms and particle
precipitation on transionospheric signal and accuracy of positioning.

In this study, we continue our work started in [2] but focus on to the auroral zone in Antarctica and consider large
event statistics focusing on geomagnetic events. Using a combination of two carrier phase measurements at
different frequencies, we calculate Tonosphere-Free Linear Combination (IFLC) [3]. The IFLC allows to get rid
of the first-order refractive contribution due to the ionosphere on phase measurements and understand in more
detail the processes behind the scintillations during auroral activity. It also allows us to assume the size of
irregularities involved in the plasma structuring in this area. We show that the relationship between the onset and
intensification of aurora and severe scintillations. The correlation of scintillations with the precipitation of charged
particles and the passage of an intense aurora is duscussed. An intense aurora can lead to strong phase scintillation
associated with diffractive variations due to small-scale irregularities (smaller than the Fresnel scale for L-band
signals and GNSS observational geometry from ground-based receivers).
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