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Why a 3rd generation of GW detectors ?
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Einstein Telescope aims to study 
most of the observable Universe  
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Depth:
200m

ET pioneered the idea of 3rd generation GW observatory: 
• A new infrastructure for >50 years

• Sensitivity at least 10 times better than 2nd generation
• Huge improvement in sensitivity at low frequency (a few Hz to 10 Hz) 
• Essential French contribution since the initial studies

Einstein Telescope
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Conceptual 
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by ASPERA-2
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2021 ESFRI roadmap

June 2022
The Einstein Telescope Collaboration

is established Sept. 2023
France Joins the ET BGR

Feb. 2023
Mandate for 
the Einstein Telescope Organization
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Timeline : 2G and 3G
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Interferometers, optical design and geometry

Xylophone design: 2 sensitive interferometers at different frequencies

ET-HF: LIGO-Virgo-like with huge technology improvement
ET-LF: new kind of interferometer – especially : cryogenic, new laser 

wavelength, new mirror substrate (silicon or sapphire)

4 or 6 interferometers depending on the geometry: L or triangle
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Compact Binary Coalescences in ET

• O(105) BBH detections per year

• O(104)BNS detections per year among which 
~100 with EM counterparts

• Early universe : up to z=100

• High SNR events
• Very long signals (up to minutes or hours): 

early warning alerts

• Overlapping events
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The precision era !

ET with Cosmic Explorer (3G in the US) in a 

network for multi-messengers astrophysics 
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ET science program

ASTROPHYSICS

Black hole properties
origin (stellar vs. primordial)
evolution, demography

Neutron star properties
interior structure, equation of state & properties 
of dense matter, demography

Multi-band and –messenger astronomy
joint GW/EM observations (GRB, kilonova,...)
multiband GW detection (LISA)
neutrinos

Detection of new astrophysical sources
core collapse supernovae
isolated neutron stars (Radio, X, g and GW, FRB, …)
stochastic background of astrophysical origin

FUNDAMENTAL PHYSICS AND COSMOLOGY

The nature of compact objects
near-horizon physics, tests of no-hair theorem
exotic compact objects, phase transition in dense matter

Tests of General Relativity
post-Newtonian expansion, strong field regime

Dark matter
primordial BHs
axions, dark matter accreting on compact objects

Dark energy and modifications of gravity on cosmological 
scales
dark energy equation of state,
modified GW propagation

Stochastic backgrounds of cosmological origin inflation, 
phase transitions, cosmic strings

The “unexpected” ?

March 2025: ET blue book 
publication
https://arxiv.org/abs/2503.12263
Accepted by JCAP
880 pages document

The discovery of GWs has opened a new avenue for the observation and 
study of the Universe: booming scientific field !

https://arxiv.org/abs/2503.12263
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• Three candidate sites candidates to host ET: EMR, Sardignia, and Lusastia

– Italy and the Netherlands have pledged to cover nearly half of the cost if their proposed sites 
are selected

– Important budget in Italy (50M€), The Netherlands (42M€), and Germany(~90M€) to support 
site characterizations (boreholes, seismometer, environmental studies), civil engineering 
studies (tunnels and caverns), Instrumental &D and physics studies

– All 3 are underground : 

• Seismic noise attenuates with depth

• Newtonian noise is less significant and NN cancelation system can be developed to 
reach sensitivity below 10 Hz

• Geometry:

– Studies of physics potential has led to two geometry possibilities which are jointly evaluated: 
"2L 15 km" is generally better (45° orientation) and less risky than the triangle

– Site Selection Criteria Committee will provide recommendations to BGR in 2026

Decisions on site and geometry are expected in 2026-2027
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Site(s) and geometry

or

Sos Enattos
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ET Organization and ET Collaboration
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Since the summer of 2022, the ET structures are being put in place

French scientists took important responsibilities in ETC

The EU supports the 

creation of the ET 
infrastructure (ETO) 

through the financing 

of an Infradev
project:

Einstein Telescope 
Preparatory Phase 

(ET-PP)

2023-2026

The Einstein 

Telescope  
Collaboration:

1900 scientists from 

271 institutions
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HORIZON-INFRA-2021-DEV-02 : « Developing and consolidating the European research infrastructures landscape, 

maintaining global leadership » - et donc, acccompagnemnt EU  au montage des IR nouvellement inscrites ESFRI

Einstein Tescope Preparatory Phase (ET-PP):  projet sur 4 ans (2022-2026)

Coordination: Mario Martinez (Espagne, IFAE) Pays des instituts & laboratoires participants:

Allemagne, Autriche, Belgique, Espagne, France, Hongrie, Italie, Pays-Bas, Pologne, Royaume-Uni, Suisse

Financement EU: 3,45 M€ Budget total: 13,9 M€  i.e. in-kind de 10,45 M€ (salaires des permanents)
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Projet Infradev ET-PP

ET-PP fournira un plan de mise en œuvre détaillé pour l'infrastructure ET:

• l'élargissement du consortium de ET
• le cadre juridique, les régimes de gouvernance et les réglementations financières pour construire et exploiter
• la conception technique détaillée et le chiffrage de l'observatoire ET

• la préparation de la sélection du site
• coûts de l'infrastructure du site, de ses impacts socio-économiques et environnementaux
• les programmes de transfert de technologie, d'approvisionnement et d'implication de l'industrie dans la conception 

technique et la construction
• le lien requis avec les communautés scientifiques concernées concernant la définition détaillée du programme 

scientifique 

• les services aux utilisateurs et le modèle d'accès aux données

https://etpp.ifae.es/
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Partenaires d'ET-PP
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Coordination 
CNRS:
Patrice Verdier 
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Part CNRS du financement EU: 907,5 k€ sur 3450 k€ (INFN=735k€, Nikhef=729 k€)

3 CDD ingénieurs environnés (300k€ chacun) pour travailler sur le WP5: APC, IP2I, LAPP

In-kind: 1600 k€, salaires des permanents (essentiellement ingénieurs) impliqués dans ET-PP

275 personnes.mois sur 4 ans soit 4,7 FTE
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Contribution française à ET-PP

Efforts CNRS focalisés sur le WP5: mise en place du Project Office et du Département Ingénierie

Co-coordination IN2P3

Participation IN2P3
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https://www.esfri.eu/sites/default/files/ESFRI_SCRIPTA_SINGLE_PAGE_19102017_0.pdf

https://data.europa.eu/doi/10.2777/76269

Cost-Benefit analysis: 
Research Infrastructure guides foresee this approach

Required by ESFRI (evaluation questionnaire in 2025-2026)

EU analysis on RI sustainability

Sustainability studies are supported by EU calls

ET-PP WP9
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Developing a Sustainable Development 

Strategy for ET

The Einstein Telescope (ET) is a proposed underground gravitational 
wave observatory that aims to detect gravitational waves with 
unprecedented sensitivity. While the project holds great promise for 
advancing our understanding of the universe, it faces several 
sustainability challenges:

• Environmental Impact Assessment
• Efficient Resource Management
• Waste Generation
• Community Engagement
• Long-term Sustainability Planning
• Climate Change Resilience

The development of comprehensive sustainability strategy is a priority 
for ET to contribute to scientific advancements while minimizing its 
environmental and carbon footprint.
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ET Environmental impact assessment and mitigation 
strategy

• Scoping and Baseline Assessment

• Alternatives and Mitigation

• Public Participation and Transparency

• Monitoring and follow-up

ET Sustainable Development Strategy - Reports 

ET CO2 footprint ET assessment and mitigation strategy

• Compute the key Carbon and Environmental 
Impacts

• Findings and Mitigation Strategies

• Highlight the most critical insights and 
recommendations for decision-makers
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CO2 Footprint
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Some highlights
Modelisation

Transport

Tunneling

Excavated materials
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Computing
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Computing
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• AI-enabled algorithms, tools and approaches 
for data analysis

• AI tools for software development and more

• Evolution of processor architectures 
(accelerators, stream processors, 
neuromorphic…) incl. Quantum

• Storage and data management technologies

• Network technologies and cybersecurity

• Infrastructure and sustainability This Workshop is being organized  by ET-EiB and
ET-PP WP8,  in collaboration with ET-PP WP7

TTG: Technology Tracking Working Group

ET INDUSTRY 
COMPUTING WORKSHOP

14 - 15 April, 2026
Nikhef, Amsterdam

https://indico.cern.ch/event/1605739/

https://indico.cern.ch/event/1605739/
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RESERVE
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Einstein Telescope France

4 CNRS Institutes: IN2P3, INP, INSIS, INSU

ET-France web site: https://et-france.in2p3.fr

154 French collaborators officially joined 
the ET Collaboration 

(~2/3 are also members of Virgo)

Organized in 8 Research Units :
FTE threshold to get 1 voting voice at 

the ET Collaboration Board
ARTEMISCPT

INSTITUT
FRESNEL

IRAP

L2IT

LAPP
ILM

IP2I
LMA

CCIN2P3

IPHC

SUBATECH

LPCC

LAUM
IJCLAB

APC

MSME

LKB

ENSL

OBS 
PARIS

GANIL

https://et-france.in2p3.fr/
https://et-france.in2p3.fr/
https://et-france.in2p3.fr/
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Next steps:
End of October 2025 : WG evaluation

Janvier March 2026: decision at MESR

February April 2026 : validation of the final list by CD TGIR

Final publication: September 2026

Einstein Telescope is applying to enter this roadmap

• April 2025: eligibility application – OK

• July 2025: application to enter as IR

• October 2025: audition by the GT PNHE

30

Update of the French national roadmap for RIs
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E-Infrastructure

ET will use a distributed computing infrastructure in Europe, based largely 

on existing infrastructures such as CC-IN2P3 in France : ET = ~10% of an 
LHC exp. at CERN.

Increasing use of high-performance parallel computing (HPC) vs HTC 
computing.

ET active in EuCAIFCon -- European Coalition for AI in Fundamental Physics

Use of tools and services developed in the framework of the European 

Open Science Cloud and European projects such as ESCAPE for multi-
messenger physics

ET joined the ESCAPE consortium in 2023 : 2 OSCARs project funded !

CC-IN2P3
ET-PP Deliverables in February 2026

Computing model
Data Access Policy
Sustainability plan 

Mock-Data-Challenge in progress

CC-IN2P3
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Industrial partnerships

3232

First meeting organized in March 2023 with MESR to present ET to the 
French industries interested by this project

=> About 30 companies were present and have shown interest to works 
with us, either through dedicated/joint R&D program, either as 
manufacturer of components

Follow-up in Sept. 2023 with a network of French companies (PIGES) 
involved in Big Sciences

We are following and contributing to ET-PP WP7 dedicated to industrial 
partnerships => Big Science Business Forum at Trieste in Oct. 2024: 

ET was very well represented

Preparing an ET + Industry meeting on Computing (Spring 2026)

Contact: patrice.verdier@in2p3.fr

https://www.piges.eu

https://indico.in2p3.fr/event/28704

https://www.bsbf2024.org

mailto:patrice.verdier@in2p3.fr
https://www.piges.eu/
https://indico.in2p3.fr/event/28704/
https://www.bsbf2024.org/
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R&D Facilities in Europe
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Schedule
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2021

Construction costs
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