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elephantsin the room
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what makesEU* unique in quantum

1. strongpublic researchand academia

2. dynamicquantum industry ecosystem

3. enablingtechnologies leadership

4. HPC and earlypilot projects

5. responsibleinnovation

* addingUK and 
Switzerlandwhen

convenient



public researchand academia
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Nobel prizesin physics

12%
6%

37%
5%

40%
APAC

Canada

Europe

Russia

USA

shareof Nobel prizes
in physicssince1980

LTD Europe shareis46% 
(103 / 222)APAC

Russia
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Quantum technologies: patent applications vs. scientific publications across the world by Sébastien Ragotand Michel Kurek, November 2021

EU and Europe are #1 worldwide
in quantum related scientific

production
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global investmentsin quantum
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compilation, 

September 2023, on a 

5-year period, past, 

present or future 

depending on the 

country. Euro/$ parity.

$M

public 

funding

industry

funding

Germany France EU

EU is #1 worldwide public spender
in quantum science
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trapped ion qubits trapped ion qubits
EuropeanFlagship 

Quantum Technologies
Ҕ м.ϵ ƻǾŜǊ мл years
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superconducting qubits

cold atoms and 
trapped ions

cold atoms photons trapped ions (simulation 
and universal QC)

QRNG, CMOS SPADsrepeaternetwork, 
interface with qubits

system 
on chip

QKD on photonics, 
telcos

NV centers optical clockIRM & NV centers cold atoms photons

photonic photonicIPC micro-waves

QLSI
siliconqubits

software applicationsso
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Vienna
2008
SECOQC, 5 nodes, 20/25 km

Geneva 
1993, 1995, 2007, 2018 (400 km)

Cambridge ςLondon 
- Bristol 2018

Nice/Sophia 
2020
3 sites

Canaries
2007/2010

144 km free to air

Italian Quantum Backbone (IQB) 1,850 
km QKD link connectsTurin, Milan, 
Bologna, Χ, a 150 km fiber reaches
Modane in France, and connectsto 
Grenoble, Lyon and Paris, then Europe + 
Paduasatellite/groundQKD experiment

Germany
vY5 ǇǊƻƧŜŎǘΣ мсрaϵ

2019-*
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Ile de France 
2020-*

OpenQKD project

Tchekia
OpenQKD

project
2019

Athens
2019
OpenQKDproject DataCom

Netherlands
Delft, Leiden, 

Amsterdam, The 
Hague OpenQKD 

project2019

Madrid
2018

Telefonica & Huawei

Barcelona 
2020

Poznan
2021

Italy-Slovenia-Croatianetwork

Denmark
DantzeBank

DTU
2022

Ireland 
2022



10

Rennes

Ile de France

Limoges

Toulouse

Montpellier Marseille

Nice

Grenoble

Lyon

Besançon

Troyes

Strasbourg

Lille

Bordeaux
Cergy

Villetaneuse

Versailles

Paris

Plateau 
de Saclay

quantum research 
labs in France

(cc) Olivier Ezratty, 2022

Dijon

Nancy

Angers

>2000 
researchers
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quantum industry vendorsper country
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Country Computing EnablingSensingServicesComm - SecTotal

USA 67 44 19 4 32 166

UK 23 16 8 5 19 71

France 14 29 10 4 6 63

Canada 33 8 5 14 60

Germany 24 20 4 1 7 56

Japan 13 7 1 4 25

China 11 2 10 23

India 13 3 5 21

Switzerland 4 9 1 5 19

Netherlands 7 4 1 1 3 16

Spain 8 3 2 13

Finland 5 3 2 3 13

Israel 5 2 2 3 12

Australia 6 3 1 2 12

Italy 3 3 1 1 3 11

Denmark 3 6 2 11

Singapore 6 1 1 1 1 10

Sweden 2 4 6

Russia 2 4 6

Poland 3 2 5

South-Korea 2 3 5

Taiwan 1 1 2 4

Austria 3 1 4

Tchekia 1 1 2

UAE 2 2

Turkey 1 1 2

Bulgaria 1 1 2

Belgium 2 2

Hong-Kong 2 2

Estonia 2 2

Greece 2 2

Lybia 1 1

Chile 1 1

Ukraine 1 1

Bielorussia 1 1

Luxembourg 1 1

Uruguay 1 1

Norway 1 1

Columbia 1 1

Total 271 166 58 25 136 656
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South America

Middle-East

UK

APAC

North America

Europe

Europe businesses got 10.5% of the capital 
funding vs 64% in North America with an 

equivalentnumberof companies

quantum 
computing

telecommunications
and security

quantum 
sensing

enabling
technologies

numberof industryvendors

services
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Europe is #1 in number of industry
vendorsin quantum technologies 
with a strongerhold on enabling

technologies
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as of August 2023
the top 10 quantum 
startups got 58.5% of 
worldwide startups 

(visible) funding
includingtwo from 

Europe
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(cc) Olivier Ezratty, 2023

https://www.oezratty.net/wordpress/2018/comprendre-informatique-quantique-startups/print/
https://www.oezratty.net/wordpress/wp-content/Qnami-logo.jpg
https://www.oezratty.net/wordpress/wp-content/Qilimanjaro-Quantum-Hub.jpg
https://www.oezratty.net/wordpress/wp-content/IDQuantique-Logo.jpg
https://www.oezratty.net/wordpress/wp-content/InfiniQuant.jpg
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super-
conducting

topologicalNV centers
quantum 
annealing

silicon
trapped 

ions
photons

cold 
atoms

electronsuperconducting& spinsatoms photons

strongresearchin the qubit type 
and/or major startup or established
IT companyin the domain

(cc) Olivier Ezratty, 2023
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first quantum computers in EU

trappedions photons photons cold atomssuperconducting
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industry vendorsecosystem
computing software cybersecurity sensing

cryogeny

photonics

electronics

manufacturing materials
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CRYSTAL
QUANTUM COMPUTING

CRYSTAL
QUANTUM COMPUTING

https://www.oezratty.net/wordpress/wp-content/Secure-IC.jpg


enablingtechnologies leadership
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Bluefors KIDE

Bluefors is #1 worldwide
vendorof low

temperaturecryostats
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dilutions cabling and connectors

pulse tubes and compressors



23

fabs

researchfabs
pre-industry 
research fabs

foundry vendors
in-house

vendorfabs
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with 300 mm wafers capabilitiesin manycasesmostlysmallfabs, superconductingelectronicsand III/V



hybrid HPC/quantum computing
and earlypilot projects
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quantum emulator appliances

EvidenQaptiva/ Atos QLM 
emulates up to 40 qubits with full state 

vector and 20 qubits with density matrices

+ simulation/annealing emulation

+ QPU drive

https://arxiv.org/abs/2207.05612

https://arxiv.org/abs/2207.05612
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Europe earlyevaluationexamples
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https://arxiv.org/abs/2212.03223

goal: predict« fallenangels», 
businesses who couldfail in loans
reimbursements.

data set: 20 years+ 90 000 items with
150 featureson 2000 companiesin 10 
verticalsand 100 sub-verticalsfrom
70 countries. 65 000 items in training 
data and 26 000 items for tests. 

quantum advantage: couldshow up 
with 150 - 342 neutral atomswhen
comparedto a best-in-class classical
tensornetwork, 2,800 atomsfor the 
more precisesubsamplingmethod.


