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Development of TEC observation system using Faraday rotation of signal from
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The GPS-TEC measurement that is commonly used for ionospheric disturbances cannot give real continuous-data due to GF
movement. It is therefore requested to develop another TEC measurement system that can continuously observe ionosphe
disturbances at fixed position using geostationary satellites. However, the differential phase method cannot be applied to th
positioning signals transmitted from the geostationary satellites, MTSAT-1R and MTSAT-2, since the transmission signal is
available only at the single L-band frequency of 1575.42MHz. TEC measurement system at single frequency should employ ei
ther Faraday rotation, diffraction angle, or doppler shift of the positining signal. As the latter two method cannot be applied since
they will give too small quantities to measure at L-band. Then, only the Faraday-rotation method is applicable to the measure
ment. However, it is quite difficult to observe the Faraday rotation because the antenna polarization of geostationary positionin
satellites are set to right-hand circular. Fortunately, a small off-beam angle of positioning signal gives a little contribution to
left-hand circular, which makes an elliptic polarization applicable to the Faraday-rotation method. We therefore start developing
a Faraday-rotation TEC measurement system using a large dish antenna at Sugadaira Space Radio Observatory of UEC. In t
paper, we describe the Faraday-rotation TEC measurement system and its initial observation data using the two geostatione
satellites, ETS-VIII and MTSAT-2.
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