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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 GEANT 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

www.geant.org



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/

Quantum Internet Community Meetup Agenda

* Quantum Technologies - Background

* Quantum Internet Activities in Europe
e EU/EC
e GEANT
* PSNC

e Quantum Internet Hackathon

e Discussion: Share Your Story

www.geant.org




Quantum Technologies - background

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 eX\oeriments 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

www.geant.org


https://breakthroughprize.org/News/73

Quantum Internet Activities in Europe

Quantum Manifesto EU document released in 2016

EU Quantum Projects started under The Digital Europe Programme (2021 — 2027):

Recognizes importance of quantum area for Europe
Drafts schedule for the research and real life applications
Foundation for future programs

Quantum Flagship

Quantum Key Distribution testbed (SU-|CT—O4-2019) “The Digital Europe Programme |

Quantum Internet Alliance (DIGITAL) is a new EU funding

Activities in ESA programme focused on bringing
digital technology to businesses,

Quantum Communication Infrastructure (QCI) citizens and public administrations.”
FPA consortia for quantum networks and
quantum Internet

www.geant.org


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

QuantumManifesto

. ANewEra of Technology May 2016

P

Quantum Manifesto: Quantum Technologies Timeline

Quantum Technologies Timeline
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Core technology of quantum Simulator of motion of A Quantum sensors for niche A Operation of a logical qubit

repeaters electrons in materials applications (incl. gravity and protected by error correction
magnetic sensors for health or topologically

Secure point-to-point New algorithms for quantum care, geosurvey and security)

quantum links simulators and networks B New algorithms for quantum

B More precise atomic clocks computers

for synchronisation of

future smart networks, C Small quantum processor

incl. energy grids executing technologically

relevant algorithms
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Quantum networks between Development and design of C Quantum sensors for larger D Solving chemistry and
distant cities new complex materials volume applications including materials science problems

automotive, construction with special purpose quantum
Quantum credit cards Versatile simulator of quantum computer > 100 physical qubit

magnetism and electricity D Handheld quantum navigation
devices
> 10 years
Quantum repeaters Simulators of quantum E Gravity imaging devices based £ Integration of quantum circuit
with cryptography and dynamics and chemical on gravity sensors and cryogenic classical control
pping detection reaction mechanisms to hardware
support drug design F Integrate quantum sensors

Secure Europe-wide internet with consumer applications F General purpose quantum
merging quantum and including mobile devices computers exceed
classical communication computational power of

classical computers

7 https://qt.eu/app/uploads/2018/04/93056_Quantum-Manifesto_ WEB.pdf
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QUANTUM

The Quantum Flagship ELAGSHIP

e Large-scale research and innovation initiative funded by the EC
e Started in October 2018 and will run for 10 years.
* Goals:
* Consolidate and expand European scientific leadership and excellence
e 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 guantum technologies

www.geant.org


https://qt.eu/about-quantum-flagship/funding-opportunities/
https://qt.eu/

The Quantum Internet Alliance (QIA)

The Quantum Internet Alliance has started a seven-year program
to build an innovative Quantum Internet ecosystem in Europe.

The first phase has a budget of 24 million euros.

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

* Led by QuTech—a collaboration between the TU Delft and TNO

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

* Project start: October 2022
* Duration: 3,5 years
* Budget of 24 million euros. %"*g

) QUANTUM
Eg% INTERNET
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https://qt.eu/about-quantum-flagship/newsroom/quantum-internet-alliance/
https://qt.eu/about-quantum-flagship/newsroom/quantum-internet-alliance/
https://quantum-internet.team/
https://quantum-internet.team/

The European Quantum Communication Infrastructure (EuroQCl) Initiative

The EuroQ(Cl 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 (EuroQCl)
Declaration, signalling their commitment to the EuroQCl 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.

EuroQCI: Second call for

DECLARATION ON A
QUANTUM COMMUNICATION
INFRASTRUCTURE

FOR THE EU

proposals [open] >

General information

Programme
Connecting Europe Facility (CEF)

All 27 EU Member States

Call
have signed a declaration agreeing to work = European Quantum Communication Infrastructure - The EuroQCl initiative (CEF-DIG-2022-EUROQCI)
together to explore how to build a quantum
communication infrastructure (QCl) across ’
) Q . Type of action Type of MGA Obie for submlssi
Europe, boosting European capabilities . X peniorsthmission

' k CEF-INFRA CEF Infrastructure Projects CEF Action Grant Budget-Based [CEF-

n quantum technologies, cybersecurity AG]
and industrial competitiveness.

Deadline model Opening date Deadline date

single-stage 12 October 2022 23 February 2023 17:00:00 Brussels

time

DFutureTechEU #EuroQCI

https.//digital-strategy.ec.europa.eu/en/policie s/european-quantum-communication-infrastructure-euroqci



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
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

Quantum Activities in the GEANT Project

e GEANT Environment GI'EPT\IT

GEANT is the collaboration of European National Research and

Education Networks (NRENSs). Together we deliver an

e G EANT Project QKD Activities information ecosystem of infrastructure and services to advance

research, education, and innovation' on a global scale.

More information: o~
https://geant.org/
https://wiki.geant.org/display/netdev/QKD
11 www.geant.org



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

The GEANT Project

GEANT’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 - GEANT 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

www.geant.org




The GEANT Project Structure

13
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The GEANT Project Structure

14
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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
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Quantum Key Distribution (QKD) Subtask

Network Technology Evolution (WP6 T1) Subtask
Objectives:

Identify the R&E network community interest and needs

Involve GEANT 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:
e CESNET, DFN, GEANT, KIFU, PSNC, RENATER

15 www.geant.org



Quantum Key Distribution Technologies and NRENs

Projects of interest to NRENs:

*  Quantum Communication

* Quantum Metrology for the T&F signals transmission and activities

* Quantum Communication and Networks and its coexistence with existing
networks

¢ Quantum Computing and its integration with quantum communication and
classical HPC services

* Quantum communication is a base for the Quantum Internet Concept.
Quantum Internet Proposed Research Group (QIRG) and Quantum Internet
Alliance (QIA) have been launched and discuss about standardisation.

* Quantum Key Distribution (QKD) can be regarded as example of quantum
communication and step toward more advanced quantum transmission
schemes. QKD can be used for more than only encryption keys.

16 www.geant.org




Quantum Activities in the QKD Subtask

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

e filled in by 70% NRENSs
* 68% aware of QKD B
e 21% participate in some Quantum-related project L
*  61% welcome future training on QT

-01-202:
Quantum Technologies Status Overview

Activities:

e Quantum Technologies Status Overview White Paper
* Knowledge sharing - infoshares

 Quantum Simulators
e Long-haul PoC project

* Open Quantum Group Meeting
* Quantum Internet Hackathon 2022 co-organisation with RIPE NCC

e QKD Wiki

17
www.geant.org


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/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

Quantum Technologies Status Overview White Paper

i

Networks - Services -People

19-01-2021

Quantum Technologies Status Overview

Grant Agreement No.: 856726
WorkPackage wes

Task hem: Task1

Dissemination Level: P (Public)

Document ID: GN8-3.21.2765007

Authors: Pitr ), Susans Peter

g ) Guy
Rudolf Vohnout (CESNET), Pavel Skoda (CESNET), Josef Vojtech (CESNET)

© GEANT Association on behalfof the GNa-3 project,
The from
innovation programme under Grant Agreement No. 856726 (GN4-3)

Abstract

and strategies for the GEANT and NREN commnites.

18
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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

Dissemination Activities - GEANT Infoshares

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 ;@ V’” &

e Quantum Key Distribution (QKD) Simulation KL<
* Quantum Key Distribution (QKD) Physical implementation \T\}\/ \& *{\wy
and testbed P,

¥

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

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

19 www.geant.org



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/1304/

Quantum Simulators

20

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 e
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.

L AN—
-_
-

-

Results presented at the infoshare: A‘

o

Quantum Key Distribution (QKD) Simulation

www.geant.org



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
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Long-haul QKD proof-of-concept project

« A collaboration between the GEANT GN4-3 project

(WP6, WP7), OpenQKD and Toshiba
« Coordinator: GEANT
« Between 2 GEANT PoPs (254 Km)
* Frankfurt - Strasbourg
 Based on a Twin Field Solution
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Open Quantum Group Meeting

Open Quantum Group Meeting

joinus
every 1st Friday at 14:00 CEST/CET

https://geant.zoom.us/j/4503592607?
pwd=UkdRYWZKWINGbE9SVGVjbktNYVY3dz09

22

Information- and knowledge sharing
about Quantum Technology related work

Subscribe to: N

quantum-discuss@lists.geant.org Sas

N

NG
S

| e

Present your projects and their progress

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

www.geant.org


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

Quantum Internet Hackathon 2022

1-2 December 2022

Amsterdam, Dublin, Padua, Poznan, A r——
Tashkent, Sarajevo - and online! Hackathon 2022

T

Initiated by RIPE NCC as a follow-up of QIH2019 Participating Organisations
10 participating organisations, including PSNC and GEANT

GEANT
INHA University of Uzbekistan

6 places + Onllne' IndUdlng PSNC in Poznan Poznan Supercomputing and Networking Center (PSNC)

Goals: * Quiech
e RIPENCC
» Sharing existing software and protocols, receiving feedback | « surr
* Developing new / improving existing software and tools e The Quantum Internet Alliance
* Producing documentation and other materials « Trinity College Dublin
* Forging connections between participants and nodes « University of Padova
L4 °

Learning about Quantum Networking, monitoring and
management

University of Sarajevo

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

Quantum Key Distribution (QKD) Wiki

Gathering and presenting information about

Information

* Quantum Technologies 3
i Quantum Fundamentals

* The results of the GEANT project’s QKD p——
NETDEV Su btaSk QKD Protocols

Quantum Simulators
* Upcoming events oemo
i Events

Further Readings

Quantum Key Distribution

Deployments ) )
Join us on our discussion list:

GEANT This infoshare will present a
Infoshare Nov feedback on the QKD deployment quantum-discuss@lists.geant.org
25, 2022

and the lab test performance
results. Read more...

More information:

wiki.geant.org/display/NETDEV/QKD

24
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https://wiki.geant.org/display/netdev/QKD

More about our work @ upcoming events

2022

10 November
16-17 November
23 November
24 November
25 November
28 November
1-2 December

8 December

2023

25

14 April

NOG.HR Meetup
17th SIG-NOC
GNA-G Community VC (6-8 am UTC & 8-10 pm UTC)

In-band Network Telemetry infoshare

Quantum Key Distribution deployments infoshare
Argus infoshare

Quantum Internet Hackathon

12 TechEx:

* Time and Frequency Services in NREN Networks
* Monitoring the Hidden: TimeMap

* Network Automation eAcademy

Celebrating The World Quantum Day

https://events.geant.org/

www.geant.org



https://nog.hr/hr-nog-meetup-1/
https://events.geant.org/event/1296/
https://www.gna-g.net/meeting/
https://events.geant.org/event/1315/
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/

PSNC - Poznan Supercomputing and Networking Center

 PSNC Intro: psnc.pl

e Quantum Activities

PSNC in numbers

% -
1 o = ]
470 20 29 16+ 75 80+

employees laboratories years of operation fields of activity current projects projects in Horizon
2020

26
www.geant.org



https://www.psnc.pl/

PSNC - Poznan Supercomputing and Networking Center

Center of e-Infrastructure

* National Research and Education Network PIONIER
« Research Metropolitan Area Network - POZMAN
«  HPC Center
« Data repositories and Digital Libraries Federation
Center of Research & Development
* New Generation Networks
*  HPC, Grids & Clouds
« Grand challenge applications
*  New media and visualization technologies
«  Knowledge Platforms
«  Future Internet - Technology, Applications and Services for IS
«  Cyber Security
*  Quantum Communication and Computing - use cases and practical scenarios

© Poznan Supercomputing and Networking Center Slides by P. Rydlichowski




PSNC Network - PIONIER in Poland
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PIONIER Connectivity in Europe

" AMSTERDAM HAMBURG
GLir NORDURet

e B "-"'</>:§\<:"““‘
L.3f‘°°" ‘ e 7 s S g !‘:’.‘:‘:/ g

8N :"."_":‘-‘.’.\ry( Z’i. \ N
!'.!“k\. Svow /E:\. %

FRANKFURT .
ERANKFURT @ e o

/ DX
f / =
PARIS | I ‘ ——
PARIX s J ~ -
. \ o STUTTGART BRNO, —

. MONCHEN /
° VIENNA

/ - -

ZORICH ) 3

SALZBURG

GENEVE @
conn

wmiano @
MiX

29

www.geant.org




PSNC Quantum-Related Activities

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

* Quantum Communication Projects
e OPENQKD (HORIZON2020)
 NLPQT (NCBIR)
 QUAPITAL
* Quantum Internet Research Group QIRG (IETF)
« GEANT
* EuroHPC Quantum Machine
 QClI proposal for Poland

30 www.geant.org




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
Poznan 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
31
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International QKD Link with CESNET OPE'\I ﬁ% QI(D

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

2021-08-17

32
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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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QKD TESTBED — QKD equipment (OPENQKD)
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/5
§ Ak NARODOWE LABORATORIUM

% NLPQT § FOTONIKI | TECHNOLOGII
Vx % KWANTOWYCH

NLPQT (NCBiR)

NLPQT - National Laboratory for Photonics and Quantum Technologies

NCBIR - The National Centre for Research and Development

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 Poznan - 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)

34
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NLPQT QKD TESTBED — QKD and QRNG equipment

-

lDd Centauris - encryptor
'DQ Clavis 3 R&D QKD.‘;ﬁe Quantum Key Distribution (QKD)

&> QUANTIS QRNG Quantum Random Number Generation
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NREN Collaboration in a Quantum Communication Demo

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

Post Quantum and QKD algorithms demo - TNC18 conference https://tnc18.geant. org/core/event/96 html

Poznan —
z Hamburg :ﬁ?}cA Trondheim \/PS—NC =
T35 JM NORDUnet
E Inband PQ key E E
exchange
X g (><7 CTBQ ](CI)b}Z[: over CTBQ
GEANT
< P
100G end-to-end AES256
encryption
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Live Demo at TNC21 and TNC22 conference — PSNC booth

~ ADNDV/A

Vo WMy W AE W

KMS for Multi-vendor Interoperable QKDN
TNC 2021 Demo

ADVA, PSNC and IDQ

https://tnc21.geant.org/demonstrations/#c562
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Machine Learning-based-Optical-and-QKDNetwork:

Monitoring

ADVA-and-PSNC
IADV A -Optical Networking, Fraunhoferstrasse-9a.-Martinsried.-Germany. 82152
2Christian-Albrechts-Universitit zu'Kiel, Kaiserstr.-2, Kiel,-Germany, 24143
SPSNC,-Wieniawskiego-17/19,-61-704, Poznan, Poland
mwenning@acdva.com

Abstract: We-demonstrate a-fiber network monitoring system based-on machine-learning-which-
can-detect-and-diagnose fiber-faults-and-hardware failures-in-an-optical network. -Our-system-also-
hasthe-capability -of monitoring the-performance-of QKD links.
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Building the first reliable Quantum
QUAPITAL Internet on top of Europe's glass fiber
network

e QUANntum Photonic Intercity TrAnsmission Lattice (QUAPITAL)

® https://quapital.eu/

e Using the existing fibre infrastructure

e Led by Institut flir Quantenoptik und Quanteninformation (IQ0OQI - Vienna)

. Sattledt
Minchen

Salzburg
Budapest
Innsbruck

Trieste
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https://quapital.eu/

Input for QIRG activities

T‘?z?: Datatracker Groups ~ Dacume

Quantum Internet Research Group (qirg)

About  Documents  Meetings  llistory  Photos  Cmail expansions  List archive »
n
Document { Date $  Status & IPR & AD/Shepherd ]

Active Internet-Drafts (2 hits)

draft-intf-qirg-principles-10 2022-02-14 1-D Exists
Archi | Principles fora Q Internet IRSG Review : Informational David R. Oran 63
diaft-intf-girg-quantum-internet-use-cases-12 1-D Exists
Application Scenarios for the Quantum Internet EZD RTF streem
ISCIUREEE (B All changes [ Significant | &= Subscribe to changes B Export as CSV
IETE IESG 1AB IRTE IETE LIC |ETF Trust REC Editor IANA Privacy Statement

About It |+ Datatracker  Version 3.3.0 (main - c39t/c8) £ Heporta itHub Ema

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

Selection of six sites to host the first European quantum computers

The European High Performance Computing Joint Undertaking (EuroHPC JU) has selected
six sites across the European Union (EU) to host and operate the first EuroHPC quantum

computers: Czechia, Germany, Spain, France, Italy, and Poland. — % * % -

BRR!

EuroHPC

** %
* * *
o

o

L i

® R&D Purpose

e Available to EU users in
The EuroHPC JU has selected six sites across . . .
the European Union to host and operate scientific communities,

the first EuroHPC quantum computers in: . y industry and the public

W= Czechia R, & sector
= oy S e To help develop Q
1 il o applications

=== Poland

rmm Spain
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Quantum Internet Hackathon 2022

bl

Quantum Internet

Hackathon 2022

Vesna Manojlovi¢, RIPE NCC



Quantum Internet Hackathon 2022

1-2 December 2022

Amsterdam, Dublin, Padua, Poznan, A r——
Tashkent, Sarajevo - and online! Hackathon 2022

T

Initiated by RIPE NCC as a follow-up of QIH2019 Participating Organisations
10 participating organisations, including PSNC and GEANT

GEANT
INHA University of Uzbekistan

6 places + Onllne' IndUdlng PSNC in Poznan Poznan Supercomputing and Networking Center (PSNC)

Goals: * Quiech
e RIPENCC
» Sharing existing software and protocols, receiving feedback | « surr
* Developing new / improving existing software and tools e The Quantum Internet Alliance
* Producing documentation and other materials « Trinity College Dublin
* Forging connections between participants and nodes « University of Padova
L4 °

Learning about Quantum Networking, monitoring and
management

University of Sarajevo

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

QIH 2022 - Guidelines

All our hackathons are:

e Non-commercial; we are a not-for-profit organisation and have no monetary prizes
e All resulting software and tools are released under non-commercial licences
e Non-competitive; we prefer cooperation and teamwork
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QIH 2022 - Challenge

44

The Hackathon Challenge

The goal of this hackathon is to develop some of the first applications that use quantum mechanics
as a tool for communications, to catch a glimpse of the quantum Internet. An example of this kind of
application is a browser that can load a web page over an encrypted HTTPS connection using a secret
key generated by a quantum key distribution (QKD) protocol. Similarly, many other applications that
need to encrypt their online traffic, such as e-mail or online messaging, can be integrated with QKD.
Different protocols involving nodes of the network can be implemented, from quantum game theory
to multi-party quantum measurements.

Existing projects and challenges:

e Using SimulaQron to simulate quantum network

¢ Integrating QKD into OpenSSL to enable running quantum encrypted TLS connections
e Design and implement applications that use Quantum Protocol Zoo

e Use the QNE Application Development Kit

¢ Designing protocols for resource sharing among multiple nodes for routing information within a
quantum network




QIH 2022 - Practical information

Important Dates and Deadlines

e 1 October 2022: Applications open

e 1 November 2022: First deadline for applications

e 10 November 2022: Preliminary list of participants published

e 1-2 December 2022: Quantum Internet Hackathon takes place simultaneously at all nodes

Before the event

Applicants can use the collaborative tools (such as discussion mailing list, EtherPad and IRC) to help
plan shared work. We will also organise a webinar to introduce the available tools and proposed
projects for participants a week or two before the event. You are encouraged to check out the code
and projects submitted during previous hackathons, available on GitHub.

During the event

Standard work/play times for the event are 9am - 5pm (UTC+1), depending on the location. The
“marathon” side of the event might mean that cooperation can extend deep into the night! There will
be scheduled “touch-base” video links between all the nodes and online participants twice every day,
but due to the different time zones, and due to the virtual team participants, we will announce the
exact times later on.

In addition to already proposed challenges, participants are encouraged to propose projects they
wish to work on, either completely new ideas, or existing projects.

Participants will work in small teams, with each team focusing on a chosen project. All source code
developed during the hackathon will be publicly licensed and available on GitHub, and accessible for
the entire community to use. A variety of goodies will be provided for participating.

Quantum Internet
Hackathon 2022

L

|

The event is free of charge - there is no fee to pay and food and drinks will be provided throughout
the event on both days. The organisers will not be making any travel or accommodation
arrangements for participants. The hackathon takes place simultaneously in six nodes. Make sure
you select the node of your choice when filling in the application form. The precise locations for each
node will be published closer to the actual event date.

Venues and Travel

After the Hackathon

Since this event is very short, we are conscious that most of the work will have to be done either in
advance or in the future. For the sake of continuity, all projects will be documented on GitHub, and
the teams will be encouraged to stay in touch with each other, and to join our follow-up events in
2023. Since we want to focus on collaboration and not on competition, there will be no single prize
winner. We will showcase all achievements during the closing session. Several projects will be
awarded symbolic prizes, in the categories of 'Most Innovative Solution', Best Team Work' and Most

Complete Presentation’'.
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Quantum Communications in Ireland

Ireland’s National Education & Research Network

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
IrelandQCl 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 (Eire Strategy for quantum information and technology)

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

HEAnNet - 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?



Discussion - Share Your Story!
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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?
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GEANT ,

Networks « Services « People

Thank you

Any questions?

Email: netdev@lists.geant.org

www.geant.org
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