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lonospheric scintillation measured by closely-spaced GNSSreceiversin Tromsoe, Norway
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A radio signal passing through small-scale irregularities in the ionospheric electron density fluctuates in amplitude and
phasebecause the irregularities act as diffraction gratings.This phenomenon is known as scintillation. The GNSS (Global
Navigation Satellite System) scintillation is caused by irregularities with a scale-size of several hundred meters.

In this study, we have installed GNSS receivers at the EISCAT radar site in Tromsoe, Norway, where observations with
several optical and radio measurements are carried out. In January, 2012, we installed a GNSS receiver at the radar site. The
receiver enables us to measure phase and signal-to-noise ratio of radio waves from the GNSS satellites at dual frequency (L1
and L2) with sampling rate of 50 Hz, so that ionospheric total electron content (TEC) and phase and amplitude scintillations of
the ionosphere can be obtained. In September, 2012, we installed two more receivers at the radar site. The distances between
the three GNSS receivers are 172 m, 242 m, and 218 m, respectively. Drift velocities of irregularities can be derived using
cross-correlation analysis with the time series of the GNSS signal intensity and phase obtained from the three receivers.

Weak scintillation with $4 index of 0.15 was observed between 1545 and 1605 UT on November 20, 2012. Period of the
signal intensity variation was approximately 0.5 seconds. Since the scale-size of the irregularity causing the GPS scintillation
is approximately 200 m, drift speed of the irregularity causing the scintillation is estimated to be 400 m/s. On the other hand,
the drift velocity derived from the cross-correlation analysis is 350-400 m/s, close to that estimated from the period of the
signal intensity variation. During this event, an aurora was observed in the vicinity of the scintillation position and moved
westward.

In this presentation, we will discuss relationship between the drift velocities of irregularites and auroral motions.
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