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Investigation on nonlinear polarization coupling in quantum key distribution
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(1. School of Electronics and Information, Northwestern Polytechnical University, Xi’ an 710072, China;2. School of Information
and Control Engineering, Xi’ an University of Architecture and Technology, Xi’ an 710055, China)

Abstract: Because of the effect of nonlinear polarization of transmission fiber, coupling ratio between local oscillator and
quantum signal in a quantum key distribution system is decreased, signal jitters which leads to polarization multiplexing is
increased, and security and stability of the system are decreased. To enhance technical performance of polarization encodement of
quantum optics, after theoretical analysis and numerical simulation, operational experiment scheme was proposed to solve the
polarization jitters caused by nonlinear polarization coupling of fiber. The results show that signal stability of polarization
multiplexing enhances and transmission capacity of quantum key distribution increases to 61% by using feedback of spectral test

results to control fiber nonlinear polarization coupling ratio between local oscillator and quantum signal. The research is helpful for

practical application of polarization coding technology in quantum key distribution.
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Fig. 1 Principle scheme of polarization multiplexing in a quantum key dis-
tribution system( LD laser device; PBS: polarization beam splitter;

BS :beam splitter; PD: pilot detector)
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Fig.2 Sketch diagram of nonlinear polarization after rotating ( /|, : optical

field of local oscillator; I :optical field of quantum signal)
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Fig.3 Relationship between nonlinear polarization rotating angle §(7) and
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Fig.4 Relationship between nonlinear polarization rotating angle Af( 7)

and transmission capacity C, after amendment
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Fig.5 Sketch diagram of feedback control of nonlinear polarization in quan-
tum key distribution ( FM ; Faraday mirror; DC: dynamic controller;

DPC : dynamic polarization controler)
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