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About Quantum Delta NL
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World leading Dutch research institutes
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Important Quantum Network Milestones from NL
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QDNL CAT-2 | National Quantum Network Development
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Development of Quantum Networks and
Quantum Internet

Quantum connectivity between different NL
locations

Link potential users

National testbed for Cloud, 5G/6G, S/W,
security application and more

Connect the industry on the testbed to test
H/W, S/W and future applications



Quantum Network Developments in NL

Connecting (Distributed) Quantum Computers

Protect Classical Data & Internet Networks e
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QDNL Quantum Network | Main Goals

Build the fundament for a NL National |
Quantum Network Our Promise:

Robust and secure Quantum

The network will be a testbed and Network infrastructure
showcase on Quantum Networking

Focussing on Hardware, Software
and Standardization

Develop and execute different
use cases / Applications

Position the NL on International
Level (e.g. EuroQCI, FPA on QI and QKD)
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NL Quantum
R&D Network

Development and integration of
key components of Quantum
Networks

Development of:

Network Elements: Nodes, H/W,
frequency conversion, switches and
repeaters, etc.

OS, stack, backplane, middleware,
protocols and standardization
(network & routing).

Development of an integrated plan
for Quantum & Classical Networks
Cost efficient components and tools

Feedback for R&D

NL Quantum
Staging Network

Setup and simualtion of Quantum

Ecosystems

Stable and accessible operational
network

(Online) open network access for
the development, compile and test
of S/W application, related H/W and
additional (network) components.
Connect to EU Space Quantum
Communication platform.
Exchange of data/Qubits between
different relevant NL nodes.

Technology Transfer |

The Setup of Quantum Network Infra in NL

Quantum Network
Construction Support

Support and construction of other

Quantum networks.

Roll-out of Quantum Networks in
different uses cases, driven by- & in-
cooperation with the industry and
government agencies.

Translate feedback and experience
from industry & government
agencies back to the R&D Hubs for
further applied research.

Creation of start-up companies.
International (EuroQCI)

Latest Technology
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Feedback from
users & industry



NL Quantum Staging Network

International
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Use-Case | 5G/6G and self driving cars

Encryption . L . Decryption
:'HJRE': Classical communication public channel i ~ i
' ; [(".] Cipher text flow [@ : TT:

L

QKD link o ¢

Photon polarization state Any attempt to intercept distorts quantum state

"Trust in Quantum Communications based on trust in the natural
laws of Quantum Physics"

Picture: Bart van Overbeeke
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CAT-2 Use-Case | Testhed Applications

HEALTHCARE AUTONOMOUS SECURITY
DRIVING

Helmond

. Automotive Campus
Quantum Link ' _
e

TU/e Campus |
Metru Rlng

Eindhoven quantum key distribution
testbed-use case validation and
business creation
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Untappable quantum cryptography becomes
practical with MDI-QKD | July 2021

Alice & Bob can use quantum keys to communicate and Because of the quantum key distribution (QKD) used by Alice & Because of the measurement-device independent (MDI) system
send files securely using MDI-QKD. Credit: QuTech her bank, a hacker cannot eavesdrop on them. Also, the central the whole network is rather easy to scale up to many users.
node doesn’t have to be trusted for Alice & her bank to Credit: QuTech

communicate securely. Credit: QuTech

Alice Central Node

Alice is a standard telco rack located at the Delft University of
Technology (the Netherlands), the central node in a neighbouring
13 city Rijswijk, and Bob is at KPN in The Hague. Credit: QuTech
| Quantum Delta NL | Jesse Robbers |

https://qutech.nl/2021/07/06/untappable-quantum-cryptography-becomes-practical-with-mdi-gkd/



EuroFiber Quantum Network testbed
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EC strategy on Quantum Networks in EU27

DECLARATION ON A

QUANTUM COMMUNICATION

QUANTUM
INTERNET

ALLIANCE

INFRASTRUCTURE
FOR THE EU

All 27 EU Member States OQUANTUM

have signed a declaration agreeing to work FLAGSHIP
together to explore how to build a quantum &

communication infrastructure (QCI) across ’

Europe, boosting European capabilities S . v

in quantum technologies, cybersecurity o * - EuroHPC
and industrial competitiveness. =*w * 3

@FutureTechEU #EuroQCI
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QCINed | Deployment in 3 different regions
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Quantum Networking

International
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Quantum Network Eco-System in the Netherlands
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Quantum Internet Alliance (QIA)

QIA’s objective is to build by 2029 two metropolitan networks containing quantum processors,
connected by a long-distance fibre backbone using quantum repeaters. This network will be fully
programmable to allow the realization of any application supported by the hardware using platform-
independent software.

* QuTech coordinate this ambitious European effort.

* Dutch partners:

* AMS-IX, KPN, “MDI-QKD startup”, Qblox, Qphox,
SURF and Quantum Delta NL are part of this effort.

PHOTONIC

* Large EU industry players are involved in this effort:
Cellnex Telecom, RHEA, SAP, Telecom Italia,
Telefonica, Thales.
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Quantum Network Applications

Cloud & Hyperscalers
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Mobile Networks
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Secure the Mobile
Network Chain

High Performance Computing (HPC)
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Secure the Hybride
setup of HPCs and

Early Quantum
Computers %



Quantum Technology is important for the
future of the Digital Infrastructure

High Performance Computing, Connectivity Applications

Hyperscalers & Cloud

Quantum Computers Quantum Networks Quantum Software

| Quantum Delta NL | Jesse Robbers | %
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The Netherlands has an important
role in the EU Digital Infrastructure

In the EU the Digital infrastructure is concentrated around
Frankfurt — London — Amsterdam — Paris (FLAP)

The Netherlands is right in the heart of EU Single Market and in
between the largest economies Germany, France, Scandinavia and
UK

Some facts:

- 1000+ years experience in (data) logistics & trade
- Fine-meshed cable and fibre - infrastructure

- Lowest average network latency in Europe

- World’s largest Internet exchanges

- Fast growing datacentre market

- World’s nr 3 Cloud adoption

| Quantum Delta NL | Jesse Robbers |
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NL Quantum Network | International strategy & vision

Eindhoven and Delft.

* Setup of Quantum Network Testbeds
* Realize the National NL Quantum Staging network
 Take Leadership in the EU27

* Realize cross border connections with neighbouring

countries

* Cooperate with the Quantum Satellite communication on

National and International level

* Build new partnerships to drive the eco-system

....... and more.
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Strategic Importance of Quantum Networks

- Secure data exchange (Urgent)

- Secure the Digital & Critical Infrastructure

- Stimulate network technology development

- Develop technology for the next generation of our digital infrastructure

- Prepare connectivity which is required for Quantum Computers

| Quantum Delta NL | Jesse Robbers |



Quantum Delta
the Netherlands

Let’s kick some QuBits!
Questions?

Jesse Robbers
Quantum Delta NL

jesse.robbers@quantumdelta.nl




Quantum Delta
the Netherlands

Quantum Networks
Fundament for our next
generation Digital Infrastructure
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International Developments
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Other important developments

Quantum Communication in Space Quantum Communication & Defense Free Space Quantum Communication
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Impact period 2020 - 2040

100+ Start ups

* 15.000 - 30.000 Direct Jobs

* Private Investments EUR 700 million
* Added value EUR 5 - 7 Billion

Business Climate - Level of education - Knowledge spillovers

| Quantum Delta NL | Jesse Robbers | %
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