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Fig. 1. (a) Cross section of 2-pixel SNSPD, where a and b represent nanowire-1 and nanowire-2; (b) schematic of 2-pixel SNSPD;

(¢) SEM image of 2-pixel SNSPD.
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Fig. 2. (a) IV curves of nanowire-1 and nanowire-2 at 2.2 K; (b) system detection efficiency (SDE) curves of nanowire-1 and

nanowire-2 in DC-Bias mode under photon intensity of 1 MHz.

158501-3


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

#) 32 % 3R Acta Phys. Sin. Vol. 71, No. 15 (2022)

158501

a

AR S

KA

FHTHIKZSNSPD

Sl LR AWAY
Bkl
SNSPD-UREHH N

SNSPD-2{REHH " AU

Kl 3

wan )\ [ e— ’
ot —e e oo T
TR ER2 e
@
[EEAGEE

H

SNSPD-14ih W\
SNSPD-24fith "\ \v/
oy R N\

Jera [ A 2223 K AR 4t

Fig. 3. Self-differential testing system with synchronized laser and bias current pulses.
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output signal after self-differential noise reduction.
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Abstract

Superconducting nanowire single photon detector (SNSPD) has been widely used in many fields such as
quantum computing, quantum key distribution and laser radar, due to its high detection efficiency, low dark
count rate, high counting rate, and low timing jitter. In most cases, the SNSPD works under the DC-bias mode
that can detect single photons arrived at any time. In some cases such as satellite laser ranging and single-
photon laser radar where the light pulses arrive regularly, the AC-bias mode enables the SNSPD to work with
higher counting rates and lower background dark counts, which however requires complicated readout due to
the low signal-to-noise ratio of the photon response. In this work, we report on an AC-biased SNSPD system
with a self-differential readout circuit. The system includes a 2-pixel SNSPD consisting of two parallel
nanowires, which are biased with 100 MHz sinusoidal current. The output signals of these two nanowires are
amplified and combined for the differential readout of the photon response. The resulting response pulse
possesses a signal-to-noise ratio ten times higher than that extracted before self-differential readout. In addition,
the dark counts are reduced by a factor of 4, and the count rates are increased by a factor of 1.5, in comparison
with those under the DC-bias mode. This work provides a specific method to read out the AC-biased SNSPD.

Keywords: superconducting nanowire single photon detector, AC-bias, self-differential readout
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