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Statement

Optics and photonics are a core enabling 
element of quantum technologies, as 
many of the systems require very precise 
control of light 

Who could be the key players of this QT European 
Ecosystem?

What is the true market of QT for photonics actors?

How to build together a pereign & mature Quantum 
Photonics MarketQuantum technology presents 

various innovation opportunities
for the optics and photonics 
community, and there is a large 
ecosystem of component, system, 
and service players with various 
requirements for their respective 
architectures...
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Quantum Computing

There are classes of problems that are exponentially difficult to deal with
depending on the number of particles with a classical computer
but which can be solved in polynomial time with a quantum computer.

Shor factorization algorithm for example.
Deutsch-Jozsa algorithm.

Considerable potential applications in materials science and condensed matter, chemistry, 
protected communications, etc. 

Optimization problems, the traveling salesman,… 
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Quantum Technology

Quantum Systems
• Atoms & Ions
• Superconducting & Semiconductors
• Hybrid
• Topological
• Molecular
• Color Centers
• Photonic
Essential Enabling Technologies
• Cryogenics
• Photonics
• Control Electronics

Quantum Photonics : every photons count! 2024, September 5th 



Quantum computing
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Quantum computing with photons

Photonics integrated circuits & single photon sources
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Quantum computing with photons
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Quantum computing with atoms
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Quantum atom computing : the example of Sr 

cooling + 
repumping

optical 
trapping

optical 
pumping

1- or 2-Qubit 
gate detection
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Photonics as KET : lasers
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Photonics as KET : cavities

Used as references, exacerbation medium, frequency converter…
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• Rare earth doped fibers (for lasers and amplifiers)
• Photonic crystal fibers (PCFs) e.g. for high power light guiding 

and nonlinear conversion

NKT Photonics

… and more

iXblue

Photonics as KET : fibers
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Photonics as KET : PIC
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• Single photon detectors (e.g. APD or SNSPD)
• Measurement of single photons / Fock states

ID Quantique Single QuantumAurea Technology Micro Photon Devices

Photonics as KET : detectors
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Integrated Photonics 

Photonic Integrated Circuits (PICs) for miniaturization 

Ligentec, CEA LETI…

… and more
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Road to 2035: Near-Term (2025 – 2029)
Lasers 
• Power, wavelength range, low noise etc 
• SWAP reduction 
• Higher TRL 
Single-photon sources 
• Higher efficiency sources 
Photonics / Optics 
• EU sovereignty for components (free space, fiber, crystals, diodes etc) 
Advanced optical detectors 
• Higher efficiency telecom detectors 
• Larger detectors for space
Integrated Photonics 
• New production facilities
• Cryogenic compatibility
• Loss reduction
• Source, detector, and modulator integration
• On-chip single photons and squeezed light
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Road to 2035: Long-Term (2030 – 2035) but has to start now)

Lasers 
• Further SWaP Reduction of lasers, stabilized 

lasers, optical frequency combs etc 
• Cost reduction
• Reduce necessary user interaction
Single-photon sources 
• Improve miniaturisation 
Advanced optical detectors 
• Real photon-number-resolving detectors; 
• Higher count rates 
• Ultralow time jitter 
Integrated Photonics 
• High-end foundry fabrication 
• Assembly lines photonic integrated circuits

+
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Dual Use of QT : EU  recommandation, 10/2023

QT enabling industry needs worldwide market
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Recommendations for strengthening the QT market

- Not a fundamental lack of supply -> Europe is the home for the best suited laser sources & photonics 
systems for QT and serves maybe 60 to 80% of the current global market demand for quantum.

- On the other hand, there can be a fundamental discrepancy between the expectation of the not-laser-
savvy quantum customers and their  SWaPc  requirements on one side  and the existing photonics 
companies in the field on the other side.

-  Lack of realism on the market size as far as the transition effort to bridge such discrepancy is concerned.

- Mastering the demand in small volume today by testing the quality in limited series is a tricky thing...

• From small volume and high cost to largest volume and low cost we need a consistent longterm market (not 
funding alone with its wavy political uncertainties), in non-European markets, that we cannot address due 
to understandable European souvereignity concerns. 

- Capital investment is needed.

- Government / European contracts (compare to USA)
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IOGS 2024 : 
If I have seen further, it is by standing on the shoulders of giants… 
Newton correspondance, 1675)
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