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Why ?
Critical questions in cosmology : dark energy and cosmological principle  

need precise measurement of universe expansion and of isotropy  
measured using redshift -> spectroscopy ! 

Need very precise spectroscopy of very far (faint) galaxies 
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SNSPD

Superconducting nanowire Single 
photon detector 

young techno (2005 )
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Advantages 
output signal essentially digital (stability) 

from UV to near-infrared (for now) 

System detection efficiencies > 90%  

ultra fast: <100 ps for the system to come back to initial state   
2 to 4 orders of magnitude faster than detector like MKIDS (microwave 
kinetic inductance detectors) or for TESs (transition edge sensors) 

uncertainty in the photon arrival time ~3 ps (visible wavelengths) 

maximum count rates of a few MHz

4



SNSPD use
dark-matter search : link 

exoplanet search: link (identify elements in the atmospheres) 

element search (Origins Space Telescope) 

high-energy protons detection (EIC): link  

and also : quantum cryptography, advanced optical sensing (precision 
measurement using light), quantum computing, deep space communication 
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.123.151802
https://www.spiedigitallibrary.org/journals/Journal-of-Astronomical-Telescopes-Instruments-and-Systems/volume-7/issue-01/011004/Recent-advances-in-superconducting-nanowire-single-photon-detector-technology-for/10.1117/1.JATIS.7.1.011004.full
https://phys.org/news/2025-02-photons-protons-team-breakthrough-high.html


Example: Proton detection

Close-up view of a SNSPD mounted on a printed 
circuit board inside the cryostat at the Fermilab 
Test Beam Facility.  

This device was used in the first successful 
demonstration of high-energy proton detection 
using SNSPDs.  

Credit: Sangbaek Lee/Argonne National 
Laboratory
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Limitations (for now)

young technology 

most technology development has been focused at telecom wavelengths 
(visible, near infrared) 

Size (max = 64 pixels !) 

performance worst (unknown ?) for mid-infrared 
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Visit of IDQuantique
https://
www.idquantique.com/ 
(Geneva) 

Meeting with Jeremie Diboine 
and Félix Bussières on 
Thursday April 3rd 
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