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Enabling quantum computers, 

networks and communication with 

high-performance single-photon 

detectors
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Founded 
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Two complementary
BUs

Team of > 120

Geneva, Seoul, Boston, Austria

Quantum-safe networks

Quantum detection systems

QKD and
key management

Quantum-safe 
networks

Markets
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quantum-safe secure networks 

with KMS for end-to-end security
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IDQõs Quantum detection systems : 

Enabling the in networks, computers and science 

Quantum

communication

Neves et al, Nat. Comm. 14, 1855 (2023)Grunfelderet al, Nat. Photon. 17, 422 (2023)

Peletet al., Phys. Rev. Applied  20, 044006 (2023) Rakonajacet al, Optica Quantum 1, 94 (2023)

Quantum

networks

Quantum

photonics 

Quantum 

emitters 

Material 

science
Kurzyna et al, arXiv:2402.06513 (2024) Holzapfel et al, arXiv:2409.06571 (2024)

Quantum

computing

Eagle-1

Zhaohuiet al., PR Applied 20, 044033 (2023)
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We develop and deliver state-of-the-art & industry -ready 

quantum detection systems to spark technological progress

Time-tagging

ID1000
SNSPDs 

ID281

Telecom 

SPADs

ID Qube

QKD

ClavisXGR

ID281 Pro

Standard

Polarisation

insensitive

PNR

Ultrafast
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Quantum networks in 20...

Towards a generalized òQuantum Internetó to distribute and use entanglement

ê

Heralded 

entanglement 

generation

ê

HW control

SW control
Timing

Detection and 

timing

Quantum 

light 

sources

Quantum 

memories
Quantum 

transduction

Bell state

measurements
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Superconducting nanowire single -photon detectors technology

The very best in single-photon detection 

Nanofabrication at

R&D, packaging, 

production at 

IDQ Geneva

location

Operation principle
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What makes a good single -photon detector ?

Key metrics 

Á High system detection efficiency (SDE)

Á Low dark-count rate (DCR)

Á Low recovery time (RT)

Á Good timing precision (jitter)

Á Photon-number resolution (PNR)

ü Bienfang, Joshua, et al. "Single-Photon Sources and Detectors Dictionary." (2023).
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Superconducting nanowire single -photon detectors (SNSPDs) 

Detection challenges for quantum networks and quantum computing in 2025

SNSPDs offer the best detection performance and possibilities

Best combination of

Å High broadband detection efficiency (near unity, many ⱦõs)
Å Ultra-high time precision (tens of picosecond)

Å Ultra-low dark count rate (< 1 cps)

Å Ultra-high detection rates (> 1 Gcps)

Å Excellent PNR performance
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Quantum networks today

Backbone

Clavis XG

It starts with QKD networks with trusted nodes

800 km of 

optical fiber

48 government 

organizations

QKD & KMS National

Network in South Korea

High -speed and/or low -

noise detection needs
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Quantum networks today

Long-distance QKD with satellites

ÅThe first space-based quantum key 

distribution system to be developed 

under ESA, the European Commission 

and 20 companies in Europe.

ÅSeveral ground stations across Europe

ÅTo be launched in 2025/2026

ÅIDQ is a project partner for the QRNG 

that will be launched in space

Portability, efficiency, 

time precision



1 1AIDAinnovatraining course ðCERN - 2025 ID QUANTIQUE PROPRIETARY

Quantum networks today

Long-distance using entanglement and low-noise detection

High -efficiency and low -

noise detection
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Quantum networks today

Entanglement-based QKD in metropolitan quantum network

High-performance low-noise detection
Portability, efficiency, 

low -noise
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Quantum networks today

Adding entanglement and quantum memories to synchronize quantum information

Ultra -low -noise detection
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Photonic quantum computing and simulation today

From Boson Sampling machinesê

ÅQuantum advantage experiments have been performed by 

several groups (academic and private/commercial), demonstrating 

the potential of the photonic approach

Images from : I. Walmsley, Optica Quantum 1, 35 (2023)

Efficient PNR 

detection
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Photonic quantum computing and simulation in 2024

ê to cluster state generation schemes

Images from : I. Walmsley, Optica Quantum 1, 35 (2023)

Scalability (and 

PNR detection)!
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Photonic quantum computing and simulation

Requires photonic integration, system integration and scalability

Design and fabrication

Ligentec

Packaging and programmability

Detection system in 

integrated quantum system
Fully integrated processors 

(including detectors)
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Á High system detection efficiency (SDE)

Á Low dark-count rate (DCR)

Á Good timing precision (jitter)

Á Fast detection rates

Á Photon-number resolution (PNR)

Á Form factor + compatibility + quality + ê

What makes a good single -photon detector ?

Key metrics 

Scalability with 

near-perfect 

detection efficiency

> 90% efficiency

< 1 cps DCR

Quantum science 

at any wavelength

From < 600 nm 

to > 2000 nm

Time precision for 

any occasion
Jitter can be as low 

as < 20 ps
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Parallel SNSPDs (P-SNSPDs) 

Unique patented architecture

Perrenoud, M., et al. Superconductor Science and Technology34.2 (2021): 024002

Unexposed nanowire

Resistor

Active nanowire

Additional unexposed nanowire 

in parallel to minimize current 

redistribution effect
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Parallel SNSPDs (P-SNSPDs) 

Unique patented architecture

Perrenoud, M., et al. Superconductor Science and Technology34.2 (2021): 024002

Unexposed nanowire

Resistor

Active nanowire

Additional unexposed nanowire 

in parallel to minimize current 

redistribution effect

100mV

200ps

PNR
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Parallel SNSPDs : a new generation

28 interleaved active pixels

Oscilloscope traceSEM image
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Parallel SNSPDs : a new generation

28 interleaved active pixels

Á Faster detectors

Á Performances stable at higher count rates

Á Improved ὲ-photon efficiencies 

Á Only 1 coaxial line needed 

More pixels is better !

Stasi, L. et al, ACS Photonics12, 320-329 (2025) - arXiv:2406.15312 (2024)
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28-pixel P -SNSPD

Performances

88% SDE, 1550nm >200 Mcps @ 50% SDE

> 1 Gcps with 4 devices 
Jitter <60 ps @ 100 Mcps

Stasi, L. et al, ACS Photonics12, 320-329 (2025) - arXiv:2406.15312 (2024)

Speed-up the rate of 

entanglement distribution 

in quantum networks

Clock 

distribution


