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SuperDARN radar network

Designed to study plasma convection and plasma density irregularities
in the E and F-regions of the ionosphere at high and mid latitudes.

The network consist 35 low-power HF radars (23 in NH & 12 in SH)
with collaboration of 10 countries.

Fields-of-view the radars cover up to 3500 km range.

Operate on a fixed frequency selected between 8 and 20 MHz
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Coherent HF radars

Coherent scatter radars measure magnetic field aligned ionospheric
irregularities in the E and F regions of the ionosphere.

Coherent scattering occurs when the separation between the
irregularities along the ray path is half the wavelength of the
transmitted signal.

HF signals get refracted by the ionosphere as they transverse, which
ensures that orthogonality condition can be satisfied in the ionosphere
over a very large area and reach irregularities in the F region.
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17 Mar 2013 TIDs event
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Cross-spectral density



MTM frequency spectrum for SANAE data



MTM reconstructed signals



complex demodulation



Horizontal phase velocity and propagation direction of the
TIDs



SANAE radar FOV scan of backscatter data (every 2 min)



Cross-spectral analysis



Phase velocity, wavelength and propagation direction of
TIDs



IGS-GPS and GISTM receivers in Antarctica



GPS TEC data from VESL receiver in Antarctica 17 Mar
2013
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17 Mar 2013 analysis of GPS TEC data for PRN 12 & 25
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Geographical location of TIDs observed by SANAE radar,
Halley radar and some PRNs from VESL receiver



Summary

The Halley radar operate with the same frequency as the SANAE
radar (12.5 MHz) and has a field of view that overlaps with the
SANAE radar, which is important in order to study the TIDs from
different directions.

Both SANAE and Halley radar operate at frequency of 12.5 MHz at
the time of the event with dwell time of 7 sec for SANAE radar and
Halley 3 sec (SANAE radar takes 2 minute to finish the whole scan
while the Halley radar takes 1 minute).

TIDs event was observed simultaneously by SANAE and Halley radar
on the 17 Mar 2013 between 2 to 6 UT.

Frequency spectrum analysis shows a MSTIDs, with periods of 23 min
(0.72mHz) from both SANAE and Halley radar.

TIDs have phase velocity of 100 to 300 m/s propagating in
South-West direction.



Summary cont...

IGS receiver located in Antarctica SANAE IV base was used to study
the same TIDs event.

Spectral analysis of GPS TEC data from satellites observed on late
16th and early morning of 17th March 2013, depict the occurrence of
MSTIDs with periods ranging from 18 to 26 minutes at North, East
and West direction of the receiver.

The TIDs event occurred during a geomagnetically quite time
(AE<100nT, Kp<3 & IMF BT <6nT).

The IMF condition prior to the occurrence of the TIDs were mostly
Northward (or +ve) Bz with the magnitude of By dominating over
Bz, which gives a clock angle of between 90◦& − 50◦.
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