£61%EFE1H/20245F 1 B/HMeEBFEHE

It Bl St FFIHE

B G LI - DRI 2% A2 W Sl v 10 D 2 S (380
BEH AIEY LR RAE REN £EE

RCE ERR R (BT AR, WL 5% 3141005
S E R B B ROR G S R B SORTT I AT A B AR A [ R, B 200050

E 200144 & B LK M S 40K 22 06 380 25 (SNSPD ) T i K Ry 30T 21 70 % B i B2 F 3R I %, Hofe ir4r
AR BEUN 1550 nm &b 22 GBI AR M T 95 %0, B BORALTF 1 eps(counts per second ) , iF [a] £ 84 F 10 ps, I # R 5 F
1 GHz, IF )7 N A i 15 B8 . 047 ok, B 58 N LT3R 1 SNSPD 51 A S A4z Wy 5088, LR AR A 305 21 A0 Dk B B ({5
W LY L 22 S5 Ik ol 4 2 S A B R I B . A SO 48 SNSPD Y HR I 5 B8 I BE 8 b , I 2 45 b B 7 SNSPD 78 A= 1) 45 5,
e N, FH BRI I K R i B

EER HFYOREYOL TR LRE B, PR 8 RHEHE; 26 ig

FESES 0436 XHiARERS A DOI: 10.3788/LOP232429

Superconducting Single-Photon Detector and Its Applications in Biology (Invited)
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Abstract Since its invention in 2001, superconducting nanowire single-photon detector (SNSPD) has rapidly grown into
a star photon detector in the near-infrared band. Up to date, its system detection efficiency has exceeded 95% at the
wavelength of 1550 nm, dark count rate less than 1 cps (counts per second), timing jitter better than 10 ps, detection rate
higher than 1 GHz, and it is widely used in the field of quantum information. Recently, limited by the low signal-to-noise
ratio and afterpulsing of semiconductor single-photon detectors in the near-infrared band, researchers began to introduce
SNSPDs into biology. This article introduces the detection principle and performance of SNSPD, and review the
application status and development prospects of SNSPD in the field of biology.
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Table 1 Performance of global SNSPD companies

Parameter Quantum Opus  Single Quantum Photon Spot Scontel ID Quantique PHOTEC
Detection efficiency / % 90% 90% 95% 90% 95% 95%
Dark count rate /cps <2100 <100 <2100 ~1 <100 ~1
Maximin count rate /MHz 100 600 100 100 100 ~1000
Timing jitter /ps 20 15 50 50 20 20

Note: the parameters in the table are all optimal and cannot be achieved simultaneously.
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