% Quantum Delta
the Netherlands

Taking a leap into
the future

The Netherlands is ready for the quantum decade
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Relevance for the Dutch ecosystem

What products are they creating?
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Relevance for the Dutch ecosystem

Why are they
participating?

Goal: to create a global market

1. Identifying the functional requirements from
customers

Products that have agreed interfaces
Products that can interwork with each other
Products that meet market demands
Having realistic requirements

Learning from other experts

Networking with other organizations
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Relevance for the Dutch ecosystem

Leading position in standardization (1/2)

CEN-CENELEC Focus Group on Quantum Shaping European standardization plans such
Technology (FGQT) that standards meet our requirements

The consensus modularity maps on Dutch products

* > 65 Experts
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Y SV e e . « > 180 contributions

4 .'.'5. E ': ':T" .Eo" “ « Coordination with Quantum Flagship, ITU, ISO, ETSI,
QuiIC

» Key positions for the Netherlands

* Quantum standardization event in May 2022
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eading position

Paper in EPJ Quantum on standardization
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In standardization (2/2)

Towards European Standards for Quantum Technologies

O. van Deventer's, N. Spethmann?, M. Loeffler?, M. Amoretti*?¢, R. van den Brink® N. Bruno%7?, P. Comi®,

N. Farrugia®, M. Gramegna®", B. Kassenberg'', W. Kozlowski'223, T. L&nger'®, T. Lindstrom'®, V. Martin'5,
N. Neumann', H. Papadopoulos’®, S. Pascazio'”'8, M. Peev'®, R. Pitwon?°, M. Adriaan Rol’!, P. Traina,
F. Venderbosch'’, F. K. Wilhelm-Mauch?? , A. Jenet?

" TNO, Nederlandse Organisatie voor Toegepast Natuurwetenschappelijk Onderzoek, Netherlands
2PTB, Physikalisch-Technische Bundesanstalt, Germany
3 DIN, Deutsches Institut fur Normung, Germany
* CINI, Consorzio Interuniversitario Nazionale per I'lnformatica, Italy
5 Delft Circuits, Netherlands
% CNR-INO, Consiglio Nazionale delle Ricerche - Istituto Nazionale di Ottica, Italy
7 LENS, European Laboratory for Non-Linear Spectroscopy, Italy
8 ltaltel, Italy
? University of Malta, Malta
% INRIM, Istituto Nazionale di Ricerca Metrologica, Italy
" QuiX Quantum, Netherlands
2 QuTech, Advanced research center for quantum computing & quantum internet, Netherlands
'3 StandICT.eu, Supporting European Experts Presence in International Standardisation Activities in ICT
“ NPL, National Physical Laboratory, UK
'S UPM, Universidad Politecnica de Madrid, Spain
8 NCSR Demokritos, Greece
'7 Universita di Bari, Italy
'8 INFN, Istituto Nazionale di fisica Nucleare, Italy
9 Huawei Technologies Duesseldorf GmbH, Germany
% Resolute Photonics, UK
2! Orange Quantum Systems, Netherlands
2 Forschungszentrum Jilich GmbH, Germany
#TU Delft, Technische Universiteit Delft, Netherlands
2 Universita di Parma, Italy
25 European Commission, Joint Research Centre (JRC), Belgium
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Relevance for the Dutch ecosystem

Leading position in standardization (2/2)
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pucal polarisation and rapid FPGA-powered pre-processing, The 5 senders and 5 receivers are

situated in 7 locations across two operator networks in Madrid, establish up to 25 links over

of additi significant distances and interoperate with optical equipment, encryptors and QKD devices of
ional, quantun other providers.

generation. For such networks, indeed, the last steps of QKD, namely measurement of the
“transmitted” state and the subsequent post-processing, are not needed.

»lute Photonics, UK

ntum Systems, Netherlands

wtrum Jalich GmbH, Germany

he Universiteit Delft, Netherlands
wsita di Parma, Italy

Joint Research Centre (JRC), Belgium

n=n



Relevance for the Dutch ecosystem

More ambitions from the Netherlands

Ambition groeifonds and Quantum Delta NL Economic growth

1. Establish strong business position on quantum
5 to 7 billion euros domestic product (GDP)
30.000 Dutch jobs on quantum

2. Leading European knowledge cluster in 7 years

3. Creating a global market for Dutch quantum products
thanks to agreed interworking and interfacing
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Relevance for the Dutch ecosystem

Conclusions

1. Standardization is key for the Dutch qguantum industry

2. We have a leading position within European standardization

Vision on the future
« Consensus on Dutch view within CEN-CENELEC
Paper on quantum standardization, co-signed by 30 authors

3. Started with quantum computing, to be extended to other quantum technologies

Quantum communication
Quantum metrology/ sensors

We created the momentum

Now Is the moment to intensify the Dutch leading position
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Standaard voor
vooruitgang




