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• Long-term evolution of the expansion of T&F networks in Europe over years. 

• Evidence of the scientific demand of institutions asking for connections

Evolution with time of the number of institutions connected to FOREST



Construction of the FOREST partnership 
and list of the support letters

FOREST MOU: 
61 signatories from 17 countries including GÉANT, 13 NMIs, 13 NRENs
and 33 univ./pub. res.

Letters of support:  105 LoS including:
• 13 signatories at the ministerial level from 10 countries, 3 with

financial commitment (CZ, FR, IT) 
• 5 from European Ris (CERN, LOFAR, EPOS, ESRF, JIVE)
• EURAMET, BIPM, JRC
• 21 from private companies

NMI: National Metrology Institute
NREN: National Research and Education Network



# per MS
Member 

State
Acronym

1 EU GÉANT

3

AT ACONET

AT BEV

AT TUW

2
BE BELNET

BE ROB

2
CZ CESNET

CZ ISI

3

DE DFN

DE PTB

DE GFZ

1 ES RED.ES

# per MS
Member 

State
Acronym

13

FR CNRS

FR LNE

FR USPN

FR SU

FR UGA

FR UNICA

FR OCA

FR AMU

FR UL

FR OP

FR UPSaclay

FR UMLP

FR UR

# per MS
Member

State
Acronym

1 HR IoPZg

5

IE Asiera

IE NSAI
IE DIAS

IE TCD

IE SETU

10

IT GARR
IT INRIM
IT UNIPI
IT UNIVAQ
IT UNINA
IT INAF
IT INFN
IT CREF
IT UNIFI
IT INGV

# per MS
Member

State
Acronym

2
LT FTMC
LT LITNET

2
LU RESTENA

LU ILNAS

1 MT Univ Malta

4

NL SURF

NL VSL
NL UvA
NL VU

4

PL PSNC

PL GUM

PL UMK
PL CBK PAN

3

PT IPQ

PT FCT

PT PQI

2
SK IPSAS
SK QUTE.sk

2
UK JISC
UK NPL

List of the FOREST stakeholders

COLOR CODE

NREN
NMI or acting as NMI

University/ Public, research Institution



FOREST network connecting NMI clocks



Fundamental physics     
(ALPHA @CERN)

International metrology

Astrophysics: Very Long 
Baseline Interferometry (VLBI)

Quantum Communication

Fibre Sensing

Scientific demand: need for reliable 
timescale, better than GPS

Scientific demand: compare clocks with 19-
digit precision (now 16-digit is possible)

Performance enhancement & new science:
100x more precise and reliable clocks

Performance enhancement & new science:
research facility for quantum technologies

Performance enhancement & new science:
Sensing at EU scale, advanced timestamping

List of services to be delivered by FOREST
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EURAMET/                 conclusions : 
• « The capability to compare remote

clocks below 5.10-17 has been robustly 
demonstrated.

• Identification of inconsistencies in the 
GNSS links »

Optical clocks

GNSS: Large uncertainty (limited by sat.)
fibre: 100x lower uncertainty (“see” the clocks)

Comparisons between NMI optical
clocks

Added value of FOREST:

• Extension of the number of clocks
involved in Europe

• Continuity of the comparisons
• EU shaping the future of metrology



Observation of the effect of gravity on the 

motion of antimatter E.K Anderson et al., 
Nature volume 621, 716–722 (2023)

ALPHA experiment at 
CERN

Added value of FOREST:

• Direct calibration of the 

experiment by an optical clock of 

a NMI through a T&F network. 

• Expected gain of more than one 
order of magnitude in accuracy.

https://www.nature.com/


Very Long Baseline Interferometry
– VLBI (LOFAR, JIVE, IRAM)
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100x improvement in clock 
quality & long-term stability

Fibre-based timing to improve 
resilience of European VLBI 

Network (EVN) 

Release need for local H-masers 
(now, extra-UE tech)

Common clocks for astronomy, 
geodesy, metrology Pioneering experiences in Italy, France, Poland

Added value of FOREST



Fibre Sensing
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An EU-scale fibre sensing network, 
partnership with EPOS & EMSO

Fibre-based timing to improve 
resilience of seismic networks 

Permanent facility, support by 
FOREST specialists 

Foster EU competitiveness in a 
growing market (HE-CL4-DIGITAL)

̶ ̶ ̶ ̶ Opt. fibre in Paris̶ ̶ ̶ ̶ EPOS seismometer

2022 Mexico earthquake

Publications on top scientific journals 
SENSEI project

Added value of FOREST



Quantum Communication
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Support EuroQCI: interoperable 
cross-border QKD connections 

R&D for quantum security

Research facility for quantum 
internet & entanglement

Synchronization service for QKD & 
Quantum internet nodes

Seminal work in Italy, UK, Germany, 
the Netherlands, Czech Rep.,…

Added value of FOREST



2013 – KEHL – in front of the ARTE building



Important mediatic impact of the first optical clock
comparison SYRTE-PTB by optical fiber link
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REFIMEVE, the French node of FOREST

REFIMEVE will have a major role for :

• the animation of the French scientific community on the 
three axes of REFIMEVE/FOREST

• The participation of France to the European calls mainly
dedicated to Research infrastructures



Implication of Industrial Partners

1- Belgium - ELCOS BV
2- Belgium – Quantum Circle
3- Czech Republic – CD - Telematika
4- Czech Republic – NETWORK GROUP
5- France – Pasqal
6- France – BODET Time & Sport
7- France – EASii IC
8- France – Exail
9- France – KAPAH
10- France – LUMIBIRD
11- France – NOKIA Bell Labs

12- France – Quandela
13- France – Rakon
14- France – Safran Trusted 4D
15- France – SILENTSYS
16- France – Thales Research & Technology
17- France – WELINQ
18- Italy – OPEN FIBER
19- Italy – TOP-IX
20- The Netherlands – OPNT
21- Poland – Piktime Systems



Implication of Industrial Partners

3 reasons for industrials to interact with partners of FOREST:

 Equipment providers
White Rabbit Switches  Safran

ELSTAB  Piktime

 Partnership for R&D 
 RLS and MLS  µQuans/Exail

 Bidir amplifiers  Kheopsys/Lumibird

 Slimliner  Silentsys

 FOREST users
 Thales R&T



29 September 2026 

Inauguration of the connection of 
Thales R&T to the REFIMEVE network

A Premiere, in Europe







Thank you for your attention !


