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revolutionary new window on our Universe

gravitational waves:

* from all corners of the Universe

* from the earliest times (Big Bang)

» foretells (‘alerts’) cataclysmic events
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present network ‘2"d-generation’ observatories; >3 allows source location
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gravitational waves & multi-messenger astronomy

global europe ESFRI roadmap
2021 update

European Astroparticle
A Physics Strategy
APPEC 2017-2026

= - Strategy Report on Research Infrastructures.

S ROADMAP 2021
Public Guide
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Eins%ein Telescope = infrasteucture for 7z centuryl.
- & ]
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932 M€ tunnels

1,736 M€ investment 4 566 M€ vacuum
238 M€ instrument

Einstein Telescope — infrastructure for % century!

. 2 potential sites —
Euregio Meuse-Rhine (B-D-NL) Sardinia (I

s 4 ‘ ¥
rie —— O

much better: 200-300 m sub-surface, cryogenic, larger, 1—>6, ¢« «
Einstein Telescope  —> detections up to edge Universe (14,5 billion years ago)
site specs.: hard rock for tunnelling, low ‘noise’ for observations
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essential ingredients: collaboration!

funding
policy ‘ funding
makers

authorities




B-D-NL
collaboration

plus lots
in Germany
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Vrije Universiteit Amsterdam
Universiteit van Amsterdam

TU-Twente
TNO
KNMI

Universiteit Utrecht
Radboud Universiteit
TU-Eindhoven

VITO Universiteit Maastricht

Universiteit Antwerpen
Universiteit Hasselt
Universiteit Gent
Universiteit Leuven
Université Louvain la Neuve
Université Libre de Bruxelles
Vrije Universiteit Brussel
Université de Liege
Université de Mons now: ~ 800 {

geology (seismic=vibrations) is important
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Interreg EMR‘E TEST’ grant (15 M€)

analysis results: 2019

(E314 Ny
Heerlen

Valkenburg

e drill holes

* seismic campaigns

* in collaboration with:

* geologists
* hydrologists

Haules
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Einstein Telescope extremely chaIIenglng technology

1 ET: 0.000,000,000,000,000,000,1 m precision

key technologies — industry & academia collaboration is essential

*. ] computlng/

sensors materials algorithms modelling
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ETpathfinder R&D laboratory (14,5 M€)

vacuum - cryogenics — materials — mschanics — optics — sensors — controls —ee e

collaboration with industry

;ll
witerreg

Vlaanderen-Nederland
Europees Fonds voor Regionale Ontwikkeling

== 20* industries @ 1%t ETpathfinder Industriéle AdviesRaad
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R&D Field Lab PN T g%t

ETpathfinder
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spin-off example & opportunities

Innosels industry’s Ilghtest seismic sensors Opportunities:

= News  Caresr
INNOS LI

=
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»o | S55 Commission

e Key Enabling Technologies in the EU

Key Enabling Technologies (KETs) are driving innovation and
underpinning the shift towards a smart and clean economy

s ,

Advanced

i: materials

Advanced
manufacturing

Nanotechnology

Quantum —

Dramatically reduce land seismic acquisition costs
with the industry’s lightest sensing system

Photonics

Biotechnology

Nano and micro
electronics

KETs are a priority of EU industrial policy as they can fuel economic growth and job creation.
They enable a wide range of advanced products, processes and services including:

zone industrielle & artisanale
de Meyrin-Satigny: 2017
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Euregio-EMR & ET: a perfect match

, languages
technopolis
schools

universities
institutes
| easy to reach
el e
geology
R&D laboratory
regional support
national roadmaps
e 0 o

€-funding?

JHEC LIEGE Msearer

Cj’ie Socran Y

Impact assessmen
Telescope

Final report, 28/09/201

general
relativity

LIGO — Virgo —Kagra —ee «
laser interferometers ?

GW detections

gravitational ot ; :
waves schedule [ =
prediction _
revolutionary past
exciting future ahead

1950 1960 1970 1980 1990 2000 2010 2020 2030 2040

buildingg operationg

14


https://www.google.com/url?sa=i&url=https://www.researchgate.net/figure/ELAt-cross-border-area-Stichting-Brainport-2005_fig9_228421179&psig=AOvVaw0CvlSaaEy2x-9jF5LLTKMG&ust=1583225400149000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCOiFtra0--cCFQAAAAAdAAAAABAJ
https://www.google.com/url?sa=i&url=https%3A%2F%2Femr-connect.eu%2Fnl%2F&psig=AOvVaw0VBjC2EKXe1-Zpet2JEQaL&ust=1583439975142000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCPDW5d_TgegCFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https://www.sciencephoto.com/media/229337/view/joseph-weber-physicist&psig=AOvVaw0GbXdrHdmA0s_R6D2OO_r_&ust=1583177337112000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCJikiq2B-ucCFQAAAAAdAAAAABAJ
https://www.google.com/url?sa=i&url=https://www.chemistryviews.org/details/ezine/10647313/Nobel_Prize_in_Physics_2017.html&psig=AOvVaw1pBPTTZ9eN8cpQjsQJRj7U&ust=1583178740171000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCJifzM6G-ucCFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https://fineartamerica.com/featured/einstein-telescope-logo-nikki-sandler.html&psig=AOvVaw2YSEbiwoopmaGbRTDugzGG&ust=1583178956533000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCLif2q6H-ucCFQAAAAAdAAAAABAD

04/03/2020

political momentum 2020-2023

ESFRI Phases:

B Design

M Preparatory

B Implementation
M Operation
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