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Activities and results

The proposed project was the realization of a high resolution airborne RES “Radio Echo Sounding” system to
investigate bedrock and isochronous horizons (internal layers) over a wide area of Antarctica. This radar
allows establishing the variation of the rate of accumulation of ice on a large scale leading to a more
accurate determination of the mass balance on Antarctica.
The proposed RADAR will add useful information to that obtained with the RES system in the past campaign,
and will give useful information to the Glaciological scientific community.
The research priorities were:
1) the design and the planning of an airborne phase coded radar. The radar operate in the VHF-UHF
frequency band and exploit the most advanced techniques of on-line elaboration of the echo signal.
2) The mechanical and electrical design of the antennas, installed under the wings of the airplane
suitable for flight certification.
3) Realization, engineering and testing of the prototype of the system including antennas and its
mechanical supports.
4) Final test of the complete system and getting certified for the flight.
5) First campaign of measurements.
The first three objective were achieved with the complete realization of the radar system in each
components, in particularly: the design and realization of a bi-phase coded carrier generator (transmitter)
with a programmable pulse repetition rate and pulse width. The radar works at two frequencies 150 MHz
and 300 MHz with variable pulse length from 50ns to 2us to achieve the adequate vertical resolution. The
design and realization of several receivers for envelope and phase coded transmitted pulse. The
demodulated envelope and quadrature components I and Q are compressed logarithmically before digitizing
to maintain the necessary dynamic range. A special study was focused on the choice of the two wide
bandwidth antennas (folded dipole with a gain of 6 dBi) that will be mounted under the wings of the aircraft.
Besides the two channel 14 bit acquisition system sampling at 150MHz and allow the reconstruction of the
phase changes due to the code for the following elaboration processes. The acquisition, elaboration,
visualization and data storing program of the acquired radar traces, running in the acquisition computer of
the Radar system, was realized in C language and directly drive the acquisition system. The program
synchronize the radar trace with a GPS time marker for the radar traces localization. The airplane installation
and certification for flight of the radar system were postponed due to the reduced Antarctica activities of
Italian Antartic project due to lack of funds.
However field test of the instrument were conducted on the Stelvio Alpine Glacier, and during the XXV Italian
Antartic Campaign 2009-2010. The radar was mounted on a Flex Mobile allowing ground based radar
measurements. In particular in Antarctica the measurement were conducted close to the Epica drilling site at
Concordia station. The scope of the survey was the realization of a high resolution bedrock map and
electromagnetic stratigraphies of the internal layers of ice core. The designed airborne RES system with
phase code radar exploit the most advanced techniques of on-line elaboration of the echo signal and lead to
the request of an international patent in radar technique “Single Shot Complementary Code RADAR (SSCC
RADAR) with QPSK modulation” ” International Patent Application No PTC/EP2008/000480.
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