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Research on status and development of single photon detector
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(1. North China Research Institute of Electro-Optics, Beijing 100015, China;
2. Guizhou Normal University , Guiyang 550001 , China)

Abstract: The development of single photon detector is an important research topic in the field of quantum optics and
quantum information. Single photon detector broke through the limitations of traditional detector that only sample for
amplitude ,and simultaneously detect the polarization, wave vector and phase of light waves or photons , with advantages
of maintaining measurement signal integrity, high theoretical quantum efficiency, low operating voltage, high detection
sensitivity and the potential for room temperature single photon detection. In order to further understand the research
status and development prospects of single photon detector,the working mechanism of the single photon detector is in-
troduced. Then,the advantages and shortcomings of the traditional single photon detector such as photomultiplier tube
and avalanche photodiode, as well as new single-photon detector based on new two-dimensional materials avalanche
photodiode and superconducting nanowire single photon detector are summarized and compared , and the prospect of its
development is prospected. In addition, the applications of single photon detector in areas such as quantum communi-
cation, laser ranging and imaging are introduced.
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Fig. 4 Avalanche growth characteristics of SiC-APD devices
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Tab. 2 Performance information of different detectors

in single photon laser ranging applications

Working parameter Perfomance

Detector .

. (wavelength,, (detection range, Reference

e

P jitter) depth resolution)
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SNSPD 1550 nm,26. 8ps 115 m,4mm [27]
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