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Einstein Telescope 
Christophe Collette (Université de Liège) 

Frank Linde (Universiteit van Amsterdam) 

Martijn Rumpen (Provincie Limburg/NL) 
Friday, 6 March 2020, Brussel 
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gravitational waves 

gravitational wave 
perpendicular 

into screen 

predicted in 1916 

detection: principle & reality 
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mindboggling 
precision 

0,000 000 000 000 000 001 meter 

https://upload.wikimedia.org/wikipedia/commons/4/49/Zuider1.jpeg
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revolutionary new window on our Universe 

2017 Physics Nobel Prize 

gravitational waves: 
• from all corners of the Universe 
• from the earliest times (Big Bang) 
• foretells (‘alerts’) cataclysmic events 

    proven track record     
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coalescence of two neutron stars 

periodic table 
chemical elements 

BigBang supernova 
neutron 

stars 

1st publication (3623 authors) in collaboration with  70 telescope consortia;  
large fraction of worldwide telescopes were pointed at GW170817      

worldwide interest/collaboration 

present network ‘2nd-generation’ observatories; 3 allows source location 

https://www.google.com/url?sa=i&url=https://www.wvtf.org/post/major-astronomical-discovery-has-ties-virginia-tech&psig=AOvVaw0fH-ad6J5M7PedaFHkCuja&ust=1582897375618000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCNiInLXu8ecCFQAAAAAdAAAAABAJ
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gravitational waves & multi-messenger astronomy 

europe ESFRI roadmap 
2021 update 

global 

https://www.google.com/url?sa=i&url=https://www.psychologytoday.com/us/blog/great-kids-great-parents/201901/why-is-it-so-hard-plan-the-future&psig=AOvVaw2gdf5-EQ_a5WHgc3WYNU_6&ust=1582650359715000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCMiW4KzW6ucCFQAAAAAdAAAAABAD
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Einstein Telescope – infrastructure for ½ century! 

1,736 M€ investment 
932 M€ tunnels 
566 M€ vacuum 
238 M€ instrument 

Einstein Telescope – infrastructure for ½ century! 
2 potential sites 

Euregio Meuse-Rhine (B-D-NL) Sardinia (I) 

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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15 

technicians/engineers 
@ industry 

@ academia 
funding 

policy 
makers 

  funding 
authorities 

science 
   community 
(worldwide & growing fast) 

essential ingredients: collaboration!  
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B-D-NL 
collaboration  

Universiteit van Amsterdam 
Vrije Universiteit Amsterdam 

Universiteit Utrecht 

TU-Twente 

TU-Eindhoven 
Universiteit Maastricht 

KNMI 
TNO 

Radboud Universiteit 

now:  800  

Universiteit Antwerpen 

Vrije Universiteit Brussel 

Universiteit Gent 
Universiteit Hasselt 

VITO 

Université de Liège 

Université Louvain la Neuve 

Universiteit Leuven 

Université Libre de Bruxelles 

Université de Mons 

plus lots 
in Germany 

geology  (seismic=vibrations) is important 

vibrations are ‘easy’ to 
attenuate  no problem 

can’t shield local fluctuations gravitational field =GGN 
 quiet site and/or active GGN compensation 
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1st seismic results in Euregio & next steps:     

drill rig 2018-2019 

250 m depth 200 (night) 

surface 

10,000 (day) 

sensors on surface & at 250 m depth  

analysis results: 2019 

Aachen 

Liège 

Maastricht 

“Terziet” 

“De Plank” 

• drill holes 
• seismic campaigns 
• in collaboration with: 

• geologists 
• hydrologists 
•        

ET Interreg-EMR grant 

Interreg-EMR ‘E-TEST’ grant (15 M€ ) 

Leuven 

1st seismic results Euregio & future: E-TEST 
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Einstein Telescope: extremely challenging technology 

ASML: 0.000,000,001 m precision 

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

 key technologies – industry & academia collaboration is essential              

https://www.google.com/url?sa=i&url=https://www.anandtech.com/show/14992/euv-demand-up-at-asml&psig=AOvVaw2keelnDu5hpX9ey93XZvet&ust=1582982799794000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCNiql9Os9OcCFQAAAAAdAAAAABAD
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ETpathfinder R&D laboratory (14,5 M€) 
vacuum – cryogenics – materials – mechanics – optics – sensors – controls  –     

collaboration with industry 

20+ industries @ 1st ETpathfinder Industriële AdviesRaad   
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spin-off example & opportunities 

• New 2 m optics: 
lasers, sensors, coatings,     

• New materials 
crystalline Si fibers, pure Si mirrors,     

• Extreme vibration attenuation 
passive, active, controls! 

• Vibration-free cryogenics  
sorption cooling? 

• New & better sensors 
phase cameras, high QE photodiodes 

• Quantum tricks 
(frequency) dependent squeezing, 
    

Innoseis: industry’s lightest seismic sensors  Opportunities: 

Another ‘green-field’ laboratory     

Meyrin (Switzerland): 1954 
zone industrielle & artisanale 

de Meyrin-Satigny: 2017 

https://www.google.com/url?sa=i&url=https://www.pinterest.at/pin/620582023622639161/&psig=AOvVaw2O_Obg6Y_j_wbLhP06TwHn&ust=1583224452020000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCIDl6euw--cCFQAAAAAdAAAAABAD
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Euregio-EMR & ET: a perfect match   
languages 

schools 
universities 
institutes 

easy to reach 
culture 
geology 

R&D laboratory 
regional support 

national roadmaps 
    

€-funding? 

Liège 

  
revolutionary past 

exciting future ahead 

resonant mass detectors 

1916 1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 

GW detections 

building operations 

Einstein Telescope 
CDR ESFRI 

SITE 

laser interferometers 
LIGO – Virgo – Kagra –      

? 

ETpathfinder R&D lab 

E-TEST 

general 
relativity 

gravitational 
waves 

prediction 
schedule 

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
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political momentum 2020-2023 

ESFRI 

decision 

ESFRI 
proposal 

SITE 

decision 


