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Quantum Training Material

• Quantum Flagship Training Material
• Quantum Technology Education
• Q-munity Tutorials
• Quantum Fundamentals
• …

Materials on Quantum Key Distribution, provided by the GÉANT Project:

• Quantum Technologies Status Overview White Paper
• Quantum Technologies - Principles, Challenges and Applications Infoshare
• QKD - Practical Implementations, Challenges, R&E Use Cases and 

Standardisation Outlook infoshare
• Quantum Key Distribution Simulation infoshare
• QKD, Physical Implementation and Testbed infoshare
• Quantum Key Distribution Deployments infoshare - Nov 25, 2022

https://qt.eu/discover-quantum/
https://qtedu.eu/
https://www.qmunity.tech/tutorials
https://wiki.geant.org/display/NETDEV/Quantum+Fundamentals
https://wiki.geant.org/display/netdev/QKD
https://resources.geant.org/wp-content/uploads/2022/02/GN4-3_White-Paper_Quantum-Technologies-Status-Overview.pdf
https://events.geant.org/event/353/
https://events.geant.org/event/453/
https://events.geant.org/event/453/
https://events.geant.org/event/991/
https://events.geant.org/event/1006/
https://events.geant.org/event/1304/
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Quantum Internet Community Meetup Agenda 

• Quantum Technologies - Background
• Quantum Internet Activities in Europe 

• EU / EC

• GÉANT

• PSNC

• Quantum Internet Hackathon
• Discussion: Share Your Story
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Quantum Technologies

Allow for the manipulation and exploitation of effects described by quantum 
mechanics.

Currently in the process of 2nd quantum revolution

Quantum mechanics effects are used to enhance the capabilities of current 
measurement, simulation, computation and communication technologies.

Nobel prize winner in physics in 2022

Alain Aspect, John F. Clauser and Anton Zeilinger 

“for experiments with entangled photons, establishing the violation of Bell 
inequalities and pioneering quantum information science”

Winners of the 2023 Breakthrough Prize in Fundamental Physics

Charles H. Bennett, Gilles Brassard, David Deutsch and Peter Shor 
in the field of quantum information 

Quantum Technologies - background

https://breakthroughprize.org/News/73
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Quantum Manifesto EU document released in 2016
• Recognizes importance of quantum area for Europe 
• Drafts schedule for the research and real life applications
• Foundation for future programs

EU Quantum Projects started under The Digital Europe Programme (2021 – 2027):
• Quantum Flagship
• Quantum Key Distribution testbed (SU-ICT-04-2019)
• Quantum Internet Alliance
• Activities in ESA
• Quantum Communication Infrastructure (QCI)
• FPA consortia for quantum networks and 

quantum Internet

Quantum Internet Activities in Europe

“The Digital Europe Programme 

(DIGITAL) is a new EU funding 

programme focused on bringing 

digital technology to businesses, 

citizens and public administrations.”

https://qt.eu/app/uploads/2018/04/93056_Quantum-Manifesto_WEB.pdf
https://digital-strategy.ec.europa.eu/en/activities/digital-programme
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Quantum Manifesto: Quantum Technologies Timeline 

https://qt.eu/app/uploads/2018/04/93056_Quantum-Manifesto_WEB.pdf
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• Large-scale research and innovation initiative funded by the EC
• Started in October 2018 and will run for 10 years.
• Goals:

• Consolidate and expand European scientific leadership and excellence
• Kick-start a competitive European industry in Quantum Technologies 
• Make Europe a dynamic and attractive region for innovative research, 

business and investments in this field.
• 25 projects on Quantum sensing, computers, communication, security, 

clock, processors, simulation, use cases…
• European funding opportunities for quantum technologies

The Quantum Flagship

https://qt.eu/about-quantum-flagship/funding-opportunities/
https://qt.eu/
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The Quantum Internet Alliance (QIA) 

• Led by QuTech—a collaboration between the TU Delft and TNO
• Goal:

• Develop a full-stack prototype network connecting distant cities
• Connect users in two metropolitan areas, 100+ km apart. 

• Project start: October 2022
• Duration: 3,5 years
• Budget of 24 million euros.

Source: https://qt.eu/about-quantum-flagship/newsroom/quantum-internet-alliance/

https://qt.eu/about-quantum-flagship/newsroom/quantum-internet-alliance/
https://quantum-internet.team/
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The European Quantum Communication Infrastructure (EuroQCI) Initiative

https://digital-strategy.ec.europa.eu/en/policies/european-quantum-communication-infrastructure-euroqci

The EuroQCI initiative aims to build a secure quantum communication infrastructure that will span the whole EU, 
including its overseas territories.  
Since June 2019, all 27 EU Member States have signed the European Quantum Communication Infrastructure 
(EuroQCI) Declaration, signalling their commitment to the EuroQCI initiative.
The participating countries are working  with the European Commission and the European Space Agency (ESA) to design, 
develop and deploy the EuroQCI. The aim is for it to be fully operational by 2027.

https://digital-strategy.ec.europa.eu/en/policies/european-quantum-communication-infrastructure-euroqci
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/cef-dig-2022-euroqci-works;callCode=null;freeTextSearchKeyword=CEF-DIG-2022;matchWholeText=true;typeCodes=1,0;statusCodes=31094501,31094502,31094503;programmePeriod=null;programCcm2Id=null;programDivisionCode=null;focusAreaCode=null;destination=null;mission=null;geographicalZonesCode=null;programmeDivisionProspect=null;startDateLte=null;startDateGte=null;crossCuttingPriorityCode=null;cpvCode=null;performanceOfDelivery=null;sortQuery=sortStatus;orderBy=asc;onlyTenders=false;topicListKey=topicSearchTablePageState


11 www.geant.org

• GÉANT Environment

• GÉANT Project QKD Activities 

Quantum Activities in the GÉANT Project

More information:

https://geant.org/

https://wiki.geant.org/display/netdev/QKD

https://geant.org/
https://wiki.geant.org/display/netdev/QKD
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GÉANT’s vision is to ensure equal network access for all scientists 
across Europe to the research infrastructures and the e-infrastructure 
resources available to them.

A part of the European Union's Horizon 2020 research and innovation 
programme - GÉANT 2020 Framework Partnership Agreement (FPA)

500 contributors from 40 partners - European R&E Institutions

50 M users

GN4-3 duration: 1 Jan 2019 – 31 December 2022

The GÉANT Project
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The GÉANT Project Structure

13 |
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The GÉANT Project Structure

WP Leaders: Tim Chown (Jisc), Ivana Golub (PSNC)
WP6 budget: > 6,2 mil EUR
33 R&E organisations from 23 countries
88 team members

14 |



15 www.geant.org

Quantum Key Distribution (QKD) Subtask

Network Technology Evolution (WP6 T1) Subtask

Objectives:

● Identify the R&E network community interest and needs
● Involve GÉANT and NREN community in the QKD technology.
● Establish a cooperation with commercial QKD vendors
● Make the NRENs ‘quantum aware’ and increase the ‘knowledge capital’
● Investigate QKD technology, solutions and use cases for the community

Participating organisations:

● CESNET, DFN, GÉANT, KIFU, PSNC, RENATER
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Quantum Activities in the QKD Subtask

Survey among EU NRENs on awareness and involvement in Quantum-related projects

• filled in by 70% NRENs
• 68% aware of QKD
• 21% participate in some Quantum-related project
• 61% welcome future training on QT

Activities:

• Quantum Technologies Status Overview White Paper
• Knowledge sharing - infoshares
• Quantum Simulators
• Long-haul PoC project
• Open Quantum Group Meeting
• Quantum Internet Hackathon 2022 co-organisation with RIPE NCC 
• QKD Wiki 

https://resources.geant.org/wp-content/uploads/2022/02/GN4-3_White-Paper_Quantum-Technologies-Status-Overview.pdf
https://wiki.geant.org/display/NETDEV/Quantum+Simulators
https://wiki.geant.org/display/NETDEV/Quantum+Simulators
https://wiki.geant.org/display/NETDEV/Open+Quantum+Group+Meeting
https://labs.ripe.net/author/karla-white/take-part-in-the-quantum-internet-hackathon-2022/
https://wiki.geant.org/display/netdev/QKD
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Quantum Technologies Status Overview White Paper

https://resources.geant.org/wp-content/uploads/2022/02/GN4-3_White-Paper_Quantum-Technologies-Status-Overview.pdf
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Previous infoshares (links with presentations and video recordings):

• Quantum Technologies - Principles, Challenges and Applications

• Quantum Key Distribution - Practical Implementations, 
Challenges, R&E Use Cases and Standardisation outlook

• Quantum Key Distribution (QKD) Simulation

• Quantum Key Distribution (QKD) Physical implementation 
and testbed

Dissemination Activities - GÉANT Infoshares

Forthcoming Infoshare: 25 November 13:30 - 16:00 CET

Quantum Key Distribution deployments
Registrations: https://events.geant.org/event/1304/

https://events.geant.org/event/353/
https://events.geant.org/event/453/
https://events.geant.org/event/453/
https://events.geant.org/event/991/
https://events.geant.org/event/1006/
https://events.geant.org/event/1006/
https://events.geant.org/event/1006/
https://events.geant.org/event/1304/
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Quantum Simulators 

• An overview provided in the Quantum Technologies Status 
Overview White Paper

• Two simulators tested 
• QuISP (Quantum Internet Simulation Package) - An open-source 

quantum network simulation package optimised for repeater/router 
software development focussing on optical layer.

• QKDNETSIM (Quantum Key Distribution Network Simulation 
Module for NS-3) is targeting more the Quantum key distribution 
service by itself.

• Results presented at the infoshare:
• Quantum Key Distribution (QKD) Simulation

https://resources.geant.org/wp-content/uploads/2022/02/GN4-3_White-Paper_Quantum-Technologies-Status-Overview.pdf
https://resources.geant.org/wp-content/uploads/2022/02/GN4-3_White-Paper_Quantum-Technologies-Status-Overview.pdf
https://events.geant.org/event/991/
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Long-haul QKD proof-of-concept project

• A collaboration between the GÉANT GN4-3 
project (WP6, WP7), OpenQKD and Toshiba

• Coordinator: GÉANT
• Between 2 GÉANT PoPs (254 Km)

• Frankfurt - Strasbourg
• Based on a Twin Field Solution
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Open Quantum Group Meeting

Information- and knowledge sharing 
about Quantum Technology related work

Subscribe to: quantum-
discuss@lists.geant.org

Present your projects and their progress

Inform about important articles, 
upcoming events and project calls, etc …

mailto:quantum-discuss@lists.geant.org
mailto:quantum-discuss@lists.geant.org
https://wiki.geant.org/display/NETDEV/Open+Quantum+Group+Meeting
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1-2 December 2022

Amsterdam, Dublin, Padua, Poznan, 
Tashkent, Sarajevo - and online! 

Quantum Internet Hackathon 2022

Initiated by RIPE NCC as a follow-up of QIH2019

10 participating organisations, including PSNC and GÉANT

6 places + online, including PSNC in Poznan

Goals:

• Sharing existing software and protocols, receiving 
feedback 

• Developing new / improving existing software and tools 
• Producing documentation and other materials
• Forging connections between participants and nodes
• Learning about Quantum Networking, monitoring and 

management
https://labs.ripe.net/author/karla-white/take-part-in-the-quantum-internet-hackathon-2022/

https://labs.ripe.net/author/karla-white/take-part-in-the-quantum-internet-hackathon-2022/
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Quantum Key Distribution (QKD) Wiki

Collaborate

More information:

https://wiki.geant.org/display/NETDEV/QKD

Gathering and presenting information about

• Quantum Technologies

• The results of the GÉANT project’s QKD 
NETDEV subtask

• Upcoming events

https://wiki.geant.org/display/netdev/QKD
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More about our work @ upcoming events

2022
• 10 November NOG.HR Meetup
• 16-17 November 17th SIG-NOC
• 23 November GNA-G Community VC (6-8 am UTC & 8-10 pm 

UTC)
• 24 November In-band Network Telemetry infoshare
• 25 November Quantum Key Distribution deployments 

infoshare
• 28 November Argus infoshare
• 1-2 December Quantum Internet Hackathon
• 8 December I2 TechEx: 

* Time and Frequency Services in 
NREN Networks

* Monitoring the Hidden: TimeMap
* Network Automation eAcademy

2023
• 14 April Celebrating The World Quantum Day

https://events.geant.org/

https://nog.hr/hr-nog-meetup-1/
https://events.geant.org/event/1296/
https://www.gna-g.net/meeting/
https://www.gna-g.net/meeting/
https://events.geant.org/event/1315/
https://events.geant.org/event/1304/
https://events.geant.org/event/1304/
https://events.geant.org/event/1326/
https://labs.ripe.net/view_draft/3380/1ocnPf/sVyJMr1-BX8uuwpB-Oy804ub8PJPXbycOUav4YpHn_Y/
https://internet2.edu/upcoming-events/technology-exchange/
https://events.geant.org/event/1225/
https://events.geant.org/
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PSNC - Poznań Supercomputing and Networking Center

• PSNC Intro: psnc.pl

• Quantum Activities 

https://www.psnc.pl/
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PSNC - Poznań Supercomputing and Networking Center

Slides by P. Rydlichowski
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PSNC Network - PIONIER in Poland

~10 000 km of fiber in total
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PIONIER Connectivity in Europe
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PSNC Quantum-Related Activities

• Quantum Computing
• Focused on algorithms, uses cases and hardware evaluation
• Participation in the EuroQCS project

• Quantum Communication Projects
• OPENQKD (HORIZON2020)
• NLPQT (NCBiR)
• QUAPITAL
• Quantum Internet Research Group QIRG (IETF)
• GÉANT
• EuroHPC Quantum Machine
• QCI proposal for Poland
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PSNC in the OpenQKD Project

• Construction of QKD testbeds in Europe
and implementation of 40 different 
scenarios for services using QKD 
technology

• Project start: October 2019, 3 years
• Poznań is one of the main testbeds.
• Implementation and integration of QKD 

technology in the existing infrastructure
and services of the POZMAN and PIONIER 
networks.

• PSNC participates in works related to 
standardisation activities and IPR

• PSNC will develop data management and 
analysis software

OpenQKD Project Consortium
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International QKD Link with CESNET

https://www.psnc.pl/international-link-using-quantum-key-distribution-technology-on-the-ostrava-cieszyn-route-a-successful-test-of-the-new-technology-as-part-of-the-openqkd-project/
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TOSHIBA QKD system 
capable of quantum 
and classical signals co-
propagation

QKD TESTBED – QKD equipment (OPENQKD)
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NLPQT (NCBiR)

Construction of metro QKD research and operational infrastructure,
integration of QKD solutions

• QKD infrastructure (operational and R&D QKD devices, encoders and
quantum random number generators)

Construction of the QKD Poznań - Warsaw link

• experiments related to quantum communication between University of
Warsaw nodes and PSNC in Warsaw.

• Experiments related to sources and detectors of single photons

• Integration of the infrastructure with the optical carrier infrastructure

• Next generation QKD prototypes testing (based on entanglement)

NLPQT - National Laboratory for Photonics and Quantum Technologies

NCBiR - The National Centre for Research and Development
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NLPQT QKD TESTBED – QKD and QRNG equipment

Quantum Random Number Generation
(QRNG)

Quantum Key Distribution (QKD)
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NREN Collaboration in a Quantum Communication Demo

TNC18, TNC21 presentation and demos, QIA, OPENQKD, QUAPITAL and EuroQCI

Inband PQ key 
exchange QKD over 

fiber

Poznan Hamburg Oslo Trondheim

100G end-to-end AES256 
encryption

2800 km distance

Post Quantum and QKD algorithms demo - TNC18 conference https://tnc18.geant.org/core/event/96.html
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Live Demo at TNC21 and TNC22 conference – PSNC booth

https://tnc21.geant.org/demonstrations/#c562
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QUAPITAL

● QUAntum Photonic Intercity TrAnsmission Lattice (QUAPITAL)
● https://quapital.eu/
● Using the existing fibre infrastructure
● Led by Institut für Quantenoptik und Quanteninformation (IQOQI -

Vienna)

https://quapital.eu/
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Input for QIRG activities

https://datatracker.ietf.org/rg/qirg/documents/
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PSNC is Hosting a Quantum Machine as a part of EuroHPC 

https://eurohpc-ju.europa.eu/selection-six-sites-host-first-european-quantum-computers-2022-10-04_en

● R&D Purpose
● Available to EU users in 

scientific communities, 
industry and the public 
sector

● To help develop Q 
applications



Vesna Manojlović, RIPE NCC

Quantum Internet Hackathon 2022
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1-2 December 2022

Amsterdam, Dublin, Padua, Poznan, 
Tashkent, Sarajevo - and online! 

Quantum Internet Hackathon 2022

Initiated by RIPE NCC as a follow-up of QIH2019

10 participating organisations, including PSNC and GÉANT

6 places + online, including PSNC in Poznan

Goals:

• Sharing existing software and protocols, receiving 
feedback 

• Developing new / improving existing software and tools 
• Producing documentation and other materials
• Forging connections between participants and nodes
• Learning about Quantum Networking, monitoring and 

management
https://labs.ripe.net/author/karla-white/take-part-in-the-quantum-internet-hackathon-2022/

https://labs.ripe.net/author/karla-white/take-part-in-the-quantum-internet-hackathon-2022/
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QIH 2022 - Guidelines
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QIH 2022 - Challenge
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QIH 2022 - Practical information

https://labs.ripe.net/author/karla-white/take-part-in-the-quantum-internet-hackathon-2022/


Quantum Communications in Ireland 

Eoin Kenny, HEANet

Mick O'Donovan, HEAnet



Quantum Communications in Ireland 

IrelandQCI Consortium

● HEAnet (Ireland National Education and Research Network) is a member of IrelandQCI
● IrelandQCI is participating in EuroQCI calls (National and Cross Border)
● Planning on building a national staging network for quantum communications
● Initially focused on QKD but Quantum Communications is the main goal
● Starting in early 2023

National Initiative called Equity (Éire Strategy for quantum information and technology)

● Consists of Universities and Industry partners
● Organises workshops and events on all things quantum

HEAnet - Questions?

● How to build Quantum Communications networks - what are the building blocks?
● Coexistence of Classical and Quantum Networks - how to?
● Monitoring and alerting of Quantum Communications networks - how to?
● How do you know if your quantum communication network is working?
● What type of SLA can you provide your customers with?
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Discussion - Share Your Story!

• Name
• Organisation
• Your organisation main line of business?
• Your organisation current main focus?
• Your role in your organisation?

• Your experience with Quantum Technologies?
• Next steps?
• Needs on your path towards QT deployment?
• What do you want to know about QT?



Thank you

www.geant.org

Any questions?

Email: netdev@lists.geant.org

© GÉANT Association on behalf of the GN4 Phase 3 project 
(GN4-3).
The research leading to these results has received funding 
from
the European Union’s Horizon 2020 research and innovation 
programme under Grant Agreement No. 856726 (GN4-3).
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