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Analysis of IQ Demodulation and Signal Noise Ratio for 2 pym
Dual-Balanced Heterodyne Detection

Pang Yajun Gao Long Wang Chunhui
(Institute of Optoelectronics . Harbin Institute of Technology. Harbin ., Heilongjiang 150001, China)

Abstract An IQ demodulation model for dual-balanced heterodyne detection is established, by rotating A/4 wave
plate to change the phase difference between the IQ signals. Signal-to-noise ratio (SNR) of balanced heterodyne
detection is simulated with local excess intensity noise. shot noise and thermal noise. Simulation results show that
signal-to-noise ratio of conventional heterodyne detection is higher than that of balanced heterodyne detection, when
the beam splitter coefficient adjusted by rotating A/2 wave plate is less than 0.272 or much than 0.728. Whereas,
signal-to-noise ratio of conventional heterodyne detection system is less than that of balanced detection system.
Finally, 2 pm dual-balanced heterodyne detection system is proposed, in which the signal-to-noise ratio is 10 dB
higher than that of conventional heterodyne system with 0.5 beam-splitter coefficient. This result verify feasibility
and advantage of the balanced heterodyne detection system for detecting weak signal.
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Fig. 1 Schematic of dual-balanced heterodyne detection
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Fig. 2 Schematic of balanced heterodyne detection
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