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Development of Synchronized Laser Discriminator in Quantum Key

Distribution System
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Abstract The quantum key distribution (QKD) system and single-photon detector are introduced. For the reduction
of the dark counts of the single-photon detector, a synchronized laser system which consists of a synchronized laser of
the transmitter and a laser discriminator of the receiver is developed. The method of developing the synchronized
laser discriminator including photo electricity translator, preamplifier, voltage discriminator and level translator is
shown detailedly. Test results show that the synchronized laser discriminator works stably by long time experiments.
Error discrimination and fault discrimination can not be found. Now the synchronized laser discriminator has worked
well on the QKD system. Transmitter and receiver are synchronized exactly. The dark counts of the single-photon
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detector are reduced effectively.
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IM (PM): intensity (phase) modulator; SYN: synchronized signal; AT: controllable attenuator;
WDM: wavelength division multiplexing; PC: polarization controller;
PBS: polarization beam splitter; PS: phase shifter; D1,D2: single-photon detector
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Fig. 1 Sketch of the experimental setup for 20 km-QKD system
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Fig. 2 Principle of gated-mode operation
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Fig. 3 Circuit of laser discriminator
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Fig. 4 Schematic diagram of discriminator and logic level translator
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