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Fig. 1. Compensation process of SOP on Poincaré sphere.
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ISO: Isolator; <-

LD: Laser device;

FI: Band-pass filter;

PBS: Polarization beam splitter; ATT: Attenuator;
EPC: Electrical polarization controller; BS: Beam splitter;
OPM: Optical power meter;

FPGA: Field-programmable gate array;
DWDM: Dense wavelength division multiplexer;

SPD: Single photon detector;
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-
-

PC: Polarization controller;

QC: Quantum channel;
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Fig. 2. Schematic diagram of low noise fiber channel WDM real-time polarization compensation system.
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Fig. 3. Flow chart of polarization compensation program.
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Fig. 4. QBER variation of quantum signal caused by polarization drift without compensation: (a) QBER variation in 90 minutes
without scrambler; (b) QBER variation in 10 minutes with scrambler.
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Real-time polarization compensation system for wavelength
division multiplexing in low noise fiber channel based on
single photon counting feedback”
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Abstract

The physical effects such as random birefringence of fiber optic channels due to environmental influences
make the optical signals transmitted in them have sensitive polarization variations, which seriously affects the
performance of polarization biased code quantum key distribution systems. In this paper, a low-noise fiber
channel wavelength division multiplexing real-time polarization compensation system is presented, where single
photon counting is used as a feedback signal. The system can acquire the fiber channel polarization change
information by detecting the photon counting of the conjugate reference light. In the system, the compensation
algorithm is designed to control the electric polarization controller to calibrate the polarization state of the
quantum signal light under the corresponding polarization base in real time, and the stable fiber channel
polarization compensation is successfully achieved. In order to verify the effectiveness of the compensation
system, a quantum key distribution test based on BB84 protocol with a transmission distance of 25.2 km is
conducted, and stable test results of up to 8 hours are obtained in the laboratory environment and the
simulated metropolitan area network buried fiber environment, with the average quantum bit error rate being
0.52% and 1.25%, respectively. The experimental results show that this system can guarantee the stable

operation of polarization-encoded quantum key distribution in the buried fiber environment in urban areas.

Keywords: quantum key distribution, polarization compensation, wavelength division multiplexing, buried

fiber optic
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