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QTI2 CoC-3 Quantum Networks

Members:

- Amanda Diez - QTI Partnerships

Annick Teepe - Quantum Communications
Edoardo Martelli - Coordinator

Javier Serrano - White Rabbit

Maciej Lipinski - White Rabbit

Paul Peronnard - White Rabbit

Coordination:

- Monthly in person meeting on the first Wednesday of the month
- Agenda and minutes in Indico

- Mattermost channel

- team mailing list: gti-quantum-network@cern.ch
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https://indico.cern.ch/category/14589/
https://mattermost.web.cern.ch/qti/channels/qti-coc3
mailto:qti-quantum-network@cern.ch

Research Plan

Entanglement distribution with White Rabbit

Demonstrate the distribution of polarisation entangled photon pairs multiplexed
on the same optical fibre as the classical White Rabbit signal used for
synchronisation, with the objective to optimize quantum-classical coexistence

White Rabbit Collaboration

Improve, promote and facilitate the use of White Rabbit (the time distribution
protocol developed by CERN together with other institutes and companies) as the
synchronisation protocol for Quantum Communication.

Precise time and frequency distribution

Prototype a precise Time and Frequency distribution service for the CERN
experiments, using the time signals from the neighbouring National Metrology
Institutes. Connect to the emerging pan-European time and frequency fibre-optic
network, to enable long distance quantum communications experiments.
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Activity: Entangled photon transmission with White Rabbit

e Equipped Quantum Communication Lab in CERN building 31, respecting all the
laser safety requirements

e Designed an experiment to transmit and detect entangled photon pairs on
long distance fibres multiplexed with White Rabbit signals used for the
synchronisation of the time tagging modules

e Established collaborations with suppliers of entangled photon sources and
single photon detectors, namely Qunnect and Single Quantum, who supported
the creation of the Quantum Communications Lab at CERN through the in-kind
contribution of an Entangled Photon Source (EPS) and Superconducting Nanowire
Single-Photon Detectors (SNSPDs).

e Used the EPS and the SNSPD to run the designed experiment, first on short
fibers in the lab, then over a 30km metropolitan fibre spanning from the
Quantum Communication lab to the CMS detector location
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QTI2 Quantum Communication lab

with entangled photon source and single photon detector
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Entangled photon transmission with White Rabbit experiment
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Entangled photon transmission with White Rabbit experiment

- Successfully achieved entangled photon transmission multiplexed with WR sync signal
- over 30km long fibre from Building 31 to Point5 and back
- Some results :

CHSH 29.5km fiber with WR Ch29 Coincidences - binwith of 100 ps
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Activity: Entangled photon transmission with White Rabbit

e Established collaboration with University of Geneva, HEPIA, IDQuantique, OCSIN,
Rolex, to build and run the Geneva Quantum Network, a metropolitan fibre
network connecting the participants and allowing them to run quantum
communication experiments. So far: configured the management network,
running IDQuantique’s QKD experiment, setting up WR network.

e Established collaboration with Deutsche Telekom (DT) and Qunnect to run
Quantum Communication experiments in a DT metropolitan fibre network in
Berlin, expanding the usage of White Rabbit not only for synchronisation
purposes but also as a real-time probe of polarisation fluctuations in the fibre.
Presented preliminary results at the last White Rabbit collaboration workshop

e Ran tenders to procure an EPS and an SNSPD system for the QTI2 Quantum
Communication Lab. Contracts adjudicated to Qunnect and IDQuantique
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Geneva Quantum Network

CERN
UniGE
HEPIA
IDQuantique
Rolex
OCSIN

ID QUANTIQUE

The Geneva Quantum Network connects key institutions across the canton to test and develop next-generation quantum communication
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Geneva Quantum Network

Fibre network
- OCSIN (State of Geneva) has delivered the fibres that connect the sites
- CERN has delivered to the partners 5 ethernet SW|tches for the

management network and 3 White hegud) $ TR A | f
Rabbit switches for the time
synchronization
- Fibres for CERN delivered in B513
(Meyrin Data Centre) and extended
by IT-CS to the QTI Optical Lab in B31
- Monitoring in Grafana Dashboard
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https://monit-grafana-open.cern.ch/d/demr6cdvzajggc/geneva-quantum-network?orgId=16&

Berlin experiments DT & Qunnect
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Activity: White Rabbit

Deployed White Rabbit network for Entangled Photon experiment

Actively participated in the Time and Frequency distribution activities of GEANT
to build an European optical fibre network to connect Network Metrology
Institutes in Europe

Expressed our support to the FOREST project, which aims to give longer funding
availability and more extended reach to the network being built by GEANT, andh
which will explore synergies with quantum communications.

Used the established connections and the recent QT4HEP conference to promote
the White Rabbit collaboration and find several new members

Developed a White Rabbit Event Node (WREN) using the DI/OT System Board as
a basis. The goal is to provide a platform (DI/OT) which can be used for control of
quantum computers in a distributed environment, hence the need for accurate
and precise synchronisation. This work is done in collaboration with Nu Quantum.
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White Rabbit Hardware

- Paul has produced a working White
Rabbit Event Node (WREN) ported
to the DI/OT system board.

- It will be made available for users
who want to test it. Nu Quantum
has already shown interest.

@ QUANTUM \;‘\‘
\ IQ) TECHNOLOGY CERN QTI Phase 2 &
7 INITIATIVE y



https://ohwr.org/projects/wren/
https://ohwr.org/projects/diot-sb-zu/
https://www.nu-quantum.com/

Activity: Ultra Precise Frequency distribution

e Built a prototype of the CERN Time and Distribution service, using the precise
frequency signal delivered by REFIMEVE (French time and distribution network). In
the prototype, the REFIMEVE signal delivered in the CERN data-centre is extended
to the ALPHA experiment (which measures antimatter properties). ALPHA uses
the REFIMEVE signal to improve the precision of its local Cesium fountain

clock

e Designing the expansion of the service to provide the same signal to the
ASACUSA experiment and other experiments in the future (more budget needed,

though)
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Precise frequency distribution - ALPHA

Building a prototype of frequency distribution service for the CERN

experiments
- Using the precise frequency provided by the REFIMEVE network (French

National Metrology Institute) delivered to CERN

- Extended the signal to
the ALPHA experiment,
which is working with
trapped antihydrogen
atoms, to increase the
precision of the ALPHA's
cesium fountain clock

https://home.cern/news/news/experiments/optical-fibre-link-make-cern-more-time-ever
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https://home.cern/news/news/experiments/optical-fibre-link-make-cern-more-time-ever

Precise Frequency Distribution - ASACUSA
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Outreach

e Annick presented the results of the Berlin Experiment at the White Rabbit
workshop

e Full day session “Meet the CERN QTI” during Quantum Business Community
summit https://gbc-summit.org (CERN, November 2025). CoC3 presentation by
Annick, Maciej and Amanda
Submitted abstract to CHEP26 and GEANT TNC26 conferences
Technical Report of summer experiment being reviewed for CERN CDS publication
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https://indico.cern.ch/event/1524513/contributions/6556156/
https://indico.cern.ch/event/1524513/
https://indico.cern.ch/event/1524513/
https://qbc-summit.org

Articles and Press releases

UniGE: Launch of Geneva's first quantum network

CERN: White Rabbit meets guantum entanglement

GGBA: Geneva launches its first quantum communication network

RTS: Genéve inaugure le premier réseau quantique de Suisse

CERN: Optical fibre link to make CERN more on time than ever

Single Quantum: Single Quantum and Qunnect partner with CERN QTI on
Quantum Networking Experiments at Newly Inaugurated Quantum Lab

e Qunnect: Single Quantum and Qunnect partner with CERN QTI on Quantum
Networking Experiments at Newly Inaugurated Quantum Lab
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https://www.unige.ch/medias/en/2025/lancement-du-premier-reseau-quantique-genevois
https://home.cern/news/news/computing/white-rabbit-meets-quantum-entanglement
https://ggba.swiss/en/geneva-launches-its-first-quantum-communication-network/
https://www.rts.ch/info/sciences-tech/2025/article/geneve-inaugure-le-premier-reseau-quantique-suisse-une-avancee-majeure-29029062.html
https://home.cern/news/news/experiments/optical-fibre-link-make-cern-more-time-ever
https://www.singlequantum.com/single-quantum-and-qunnect-partner-with-cern-qti-on-quantum-networking-experiments-at-newly-inaugurated-quantum-lab/
https://www.singlequantum.com/single-quantum-and-qunnect-partner-with-cern-qti-on-quantum-networking-experiments-at-newly-inaugurated-quantum-lab/
https://www.qunnect.inc/press-releases/2025-09-24
https://www.qunnect.inc/press-releases/2025-09-24

Summary Timeline

e 2024 mostly spent in recruitment and logistics

e Activities effectively started in September 2024

e Main activities 2025:

Proof of Concept of EP experiment with loaned equipment
set up of GQN

tender for EPS and NSPD

O
O
O
o developed WR event node
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Material Budget spending

CoC3 material budget 300,000 CHF for 3 years
2024 low spending, mostly lab preparation
o 2025:
o Fibre compensation module and beat note for ALPHA (~10% of the budget)
o Optical and laser equipment for Lab31
o Lab31 laser safety
o White Rabbit switches and time taggers for Lab31 and GQN
o 2026:
o Qunnect EPS and IDQ NSPD (~50% of the budget)
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Questions?
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