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Low-noise single-photon dectector for 

long-distance free-space quantum communication

Sand wind over Atlantic from Sahara desert on June 24, 2014 

(image from NPP Suomi VIIRS satellite).

X.-S. Ma et al., Quantum teleportation over 143 kilometres using

active feed-forward, Nature 489, 269 (2012).

Application example

5-stage TEC, 30 W electrical (Osterm PE5-195-1420-2040)

Temperature range: +25..-105 ˚C with water cooling

APD: Excelitas C30902SH

Vacuum: <10−3 Torr

Passive quenching circuit

Detector design

Detector characteristics
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−20˚C, 14 V above breakdown
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where D is dark count rate

Afterpulsing

Diode: Excelitas C30902SH, temperature: −100 ˚C,

duration of experiment: 5.5 days, total counts:114109

Improved 
afterpulsing analysis

Application simulation

dark count rate 600 cps 4 h per data point dark count rate 50 cps 2.5 h per data point


