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量子通信中单光子探测器的实验研究

韩宇宏;杨树;马海强

北京邮电大学理学院，北京100876

摘要： 

为了提高单光子探测系统的灵敏度，实验采用InGaAs/InP雪崩光电二极管作为量子通信中的单光子探测器件，以

门控脉冲模式实现了更高精度的单光子探测器的偏压生成电路、单光子信号放大电路、单光子信号检测电路和温度

控制模块，并通过选用高精度前置放大器OP37和精密比较器AD8561，将量子效率提高到18.3%，暗计数控制小

于4.1%×10-6/ns。 
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Single photon detection used in quantum communication

HAN Yu-hong; YANG Shu; MA Hai-qiang 

School of Science, Beijing University of Posts and Telecommunications, Beijing 100876, China 

Abstract: 

In order to improve the sensitivity of single-photon detection systems, InGaAs/InP avalanche photodiode 
(InGaAs/InP APD) is used in the design of single photon detector of quantum communication. Single 
photon detector bias generation circuit in gate pulse mode, single-photon signal amplification circuit, 
single photon signal detection circuit and temperature control module were realized. By selecting high-
precision OP37 preamplifier and precision comparator AD8561, quantum efficiency was increased to 
18.3%, dark count was controlled within 4.1 × 10-6/ns.

Keywords: single-photon detection   gate pulse mode   InGaAs/InP APD   quantum com-munication   

收稿日期  修回日期  网络版发布日期  

DOI: 

基金项目: 

通讯作者: 韩宇宏（1984-），女，黑龙江省通河县人，北京邮电大学硕士研究生，主要从事量子通信方面的研究

工作。

作者简介: 

作者Email: hanyuhong95@yahoo.cn 

参考文献：

［1］郭光灿.量子信息引论［M］.物理，2001，30(5)：286-293. 
GUO Guang-can. Introduction to quantum information［M］. Physics, 2001,30(5): 286-293. (in Chinese 

with an English abstract)
［2］HISKETT P A, SMITH J M, BULLER G S, et al. Low-noise single-photon detection at wavelength 
1.55μm［J］. Electronics Letters, 2001,37(17):1081-1083. 
［3］安毓英，曾晓东.光电探测原理［M］.西安：西安电子科技大学出版社，2004. 
AN Yu-ying, ZENG Xiao-dong. Photoelectric detection principle［M］. Xi’an: Xidian University Press, 

2004. (in Chinese)
［4］RIBORDY G, GAUTIER J D, ZBINDEN H, et al. Performance of InGaAs/InP avalanche photodiodes 
as gated-mode photon counters［J］. Appl. Opt.,1998, 37(12):2272-2277. 



［5］MAXIM. MAX5025［M］. USA: Maxim Integrated Products, Inc.，2001. 
［6］BATES K A, LI L F,RONCONE R L,et al. Ga-ussian beams from variable groove depth grating 
couplers in planar waveguides［J］. Appl. Opt., 1993,32(12):2112-2116. 
［7］SHAFAI C, Brett M J. A micro-integrated peltier heat pump for localized on-chip temperature control
［J］. Electrical and Computer Engineering, 1996,1(26-29):88-91. 
［8］Rhopoint Components. PT100［M］. UK: Rhopoint Components Ltd.2004. 
［9］MAXIM. MAX3450［M］. USA: Maxim Integrated Products, Inc., 2005. 
［10］PROCHAZKA I.Peltier-cooled and actively quench-ed operation of InGaAs/InP avalanche 
photodiodes as photon counters at 1.55 btmwavelength［J］. Appl. Opt., 2001,40(33):6012-6018. 
［11］王如竹，丁国良，吴静怡，等. 制冷原理与技术［M］.北京：科学出版社，2003. 
WANG Ru-zhu, DING Guo-liang, WU Jing-yi, et al. Principle and technology of refrigeration［M］. Beijing: 

Science Press,2003. (in Chinese)
［12］MAXIM. MAX1978［M］. USA: Maxim Integrated Products, Inc.,2007. 
［13］冈村迪夫. OP放大电路设计［M］. 王玲，译. 北京：科学出版社，2004. 
OKAMURA M. OP amplifier design［M］. Translited by WANG Ling. Beijing: Science Press, 2004. (in 

Chinese)
［14］JACKSON J C, PHELAN D, MORRISON A P, et al. Toward integrated single-photon-counting 
microarrays［J］. Opt. Eng., 2003,42(1):112-118. 
［15］Anon.Analog devices. OP37［M］. USA: Analog Devices, Inc., 2002. 

本刊中的类似文章

1．王少凯;彭承志;蒋硕.干涉法标定单轴晶片的光轴方向[J]. 应用光学, 2008,29(supp): 76-78 

2．寇松峰;陈钱;顾国华;季尔优.光子计数成像研究[J]. 应用光学, 2008,29(5): 675-678 

3．吕华;彭孝东 .单光子探测器APD无源抑制特性研究[J]. 应用光学, 2006,27(4): 355-358 

Copyright by 应用光学


