37 3 Vol. 37 No.3
2018 6 J. Infrared Millim. Waves June 2018

11001 —9014( 2018) 03 —0378 - 07 DOI: 10. 11972 /j. issn. 1001 —9014.2018. 03. 019

SNSPD  SPAD

1* 1 2 2 2% 2 2
(1. 730050;
2. 210093)
SNSPD  SPAD ) 120 dB
SPAD 0. 2% SNSPD
35%: 1 kHz SNSPD SPAD  60%
SNSPD SPAD SNSPD
LO
30 W/(m’ - sr) SNSPD 6
: 0641-0649 DA

Comparison of laser ranging system based on SNSPD and SPAD detectors

ZHANG Xiao-Ying" JIA Lei'  ZHU Jiang®  YAN Xia-Chao’
ZHANG La-Bao”  KANG Lin> WU Pei-Heng’
( 1. School of Electrical and Information Engineering Lanzhou University of Technology Lanzhou 730050 China;
2. Superconducting Electronics Research Institute Nanjing University Nanjing 210093  China)

Abstract: The laser ranging systems based on SNSPD and SPAD detectors are compared by experi—
ments. In the experiments the sky light background can be ignored when the receive echo is attenuated
to 120 dB the detection probability of SPAD is less than 0.2% while the detection probability of
SNSPD is 35% . When the laser emission frequency is below 1 kHz the detection probability of
SNSPD is more than 60% higher than that of SPAD. The study shows that the detection performance
of SNSPD is much better than that of SPAD when detecting the weak signal echo photons. The reason
is that SNSPD has lower dark counts and higher detection probability. At the same time with no atten—
uation at the receiving end the sky light background will bring dark counts affecting the signal-to-—
noise ratio of the ranging system. Simulation analysis shows that the signal4o-noise ratio of the
SNSPD -based laser ranging system is lower than 6 when the background luminance is higher than 30
W/(m® «sr)  which may affect the stability detection of the laser ranging system.

Key words: superconducting nanowire single photon detector laser ranging photon counting dark
count skylight background
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Table 1 Experimental results of laser ranging under differ—
ent echo intensities
SPAD

SNSPD SPAD SNSPD

Attenuation  Echo photon

Average range of Experimental detection

factor/dB  number/cps ) -

detection /km probability
10 120 10.52 10.51 80% 95%
30 42 10.56 10.53 35% 75%
60 20 11.25 10.52 20% 60%
120 8 12.47 10.52 0.2% 35%
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