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Fig.1 Ablock diagram of the circular polarizer system
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Fig.2 The 90°Hybrid Coupler
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Fig.3 The relative phase of the two signals
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Fig.4 Circular polarization isolation of the Lband receiver
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Fig.5 L-band circular polarizationfringe test
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Abstract: The L-band receiver can be used for pulsar observation, molecular line observation and international VLBI
joint-observations of the 26-meter telescope at Nanshan in Xinjiang Astronomical Observatory, Chinese Academy of Sciences. The
L-band receiver is mainly developed for pulsar observations, it uses linear polarization feed to receive electromagnetic signals, so the feed
outputs linear polarization signals. Circular polarization signals are required in molecular line observation and the international VVLBI
joint observations, We hope that the L-band receiver can be used for both linear polarization signal observation and circular polarization
signal observation, so a polarization conversion device is used to convert the linearly polarized signal to the circularly polarized signal in
the L-band receiver. The isolation between right-hand circular polarization signal and left-hand circular polarization signal must be large
enough, in the process of converting linear polarization signal to circular polarization signal. The method of converting linear polarization
signal into circular polarization signal is given in this paper, a 90=Hybrid Coupler is used to convert the linear polarization signal to the
circular polarization signal. and the role of the 90 °Hybrid Coupler in polarization conversion is studied. If a signal is input at one port of
the 90°Hybrid Coupler, the power of the signal at the two output ports of the 90 Hybrid Coupler will be equal, but the relative phase of
the two signals are separated by 90< If the phase difference between the two signals entering the 90 °Hybrid Coupler is 90< the output
signals in the 90°Hybrid Coupler will offset part of the power due to the phase delay. Therefore, the circular polarization signal can be
exported at the output of the 90Hybrid Coupler. The gain flatness and phase uniformity of the two LNAs must be very good in order to
convert the linearly polarized signal into a circularly polarized signal,otherwise the isolation of the two output circularly polarized signals
will be poor. In this paper, the power value of the two signals entering the 90 °Hybrid Coupler is equal by adding or reducing attenuators,
and the phase difference between the two signals entering the 90 °Hybrid Coupler is 90 by adjusting the length of the coaxial cable, thus
the conversion from linear polarization signal to circular polarization signal is realized.The isolation of the two circular polarization
signals meets the requirements of the subjects, the two signals can be used circular polarization observation. The conversion mode from
linear polarization signal to circular polarization signal does not affect the system temperature of the receiver.

Key words: linear polarization; circular polarization; polarization conversion; 90 °Hybrid Coupler



