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报告摘要 Abstract 

Single-photon detection has been well developed and extensively used for various interesting applications in astronomy, 
imaging, metrology, ultrasensitive spectroscopy, and quantum key distribution (QKD). As a new single-photon detection 
technique for the infrared, single-photon frequency upconversion detection has attracted a lot of research interest, 
which uses Si-APDs to counting the visible sum-frequency replicas of the infrared single photons, avoiding the 
drawbacks of the InGaAs-InP avalanched photodiodes (APDs). According to the theory of quantum frequency 
conversion, the unity single-photon upconversion could be realized by means of sum-frequency generation (SFG) under 
a strong pump in a quadratic nonlinear medium with a large effective nonlinear coefficient. Periodically poled lithium 
niobate (PPLN) devices are typically used to attain quasi-phase-matched (QPM) nonlinear interaction with a large 
effective nonlinear coefficient. As for the strong pump field for the nonlinear interaction, researchers have developed 
the external cavity or intracavity enhancement methods to enhance the circulating pump power in PPLN. Pulsed 
excitation is another solution since the pulse energy is concentrated with a very narrow time window to produce an 
intensive peak power.  

Here, we report on the synchronized single-photon frequency upconversion detection with a pulsed pump source. The 

infrared single photons at 1.56 m were from an attenuated Er-doped mode-locked fiber laser (master laser) which was 

synchronized to an Yb-doped mode-locked fiber laser (slave laser) by the cross phase modulation induced nonlinear 

polarization rotation effect in the fiber cavity. One part of the master laser output after amplification was used as a 

trigger to start up the mode-locking of the slave laser, and the other part was used as the single photon source. Each 

single photon from the master laser was synchronized to one pump pulse from the slave laser. Such a stable single-

photon upconversion system has shown a high conversion efficiency and a low background noise. With this system, few 

photon imaging and photon-number resolving detection were achieved. Moreover, a quantum interface for the infrared 

photons carrying orbital angular momentum was realized. 
 


