
Einstein Telescope
Science case

www.einsteintelescope.nl

Gideon Koekoek



▪ Underground laboratory

▪ Three arms, each 10 km 
long,

▪ low temperature, in vacuum

▪ Clean measurements

▪ European collaboration

▪ filled to the brim with new 
technologies
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Current detectors measure ~ 1 
gravitational wave per week(!).

Total catalogue to this point: 100+

What are 
gravitational waves?

LIGO-Virgo Collaboration:
catalog.cardiffgravity.org/
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Einstein’s General 
Relativity:

Gravity = elastic 
spacetime
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Einstein Field Equations

These equations are so 
complicated, that no one will 
ever find the exact solutions.

(  A. Einstein, 1916 )
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Einstein Field Equations

I found an exact 
solution!

( K. Schwarzschild, three months later )
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(  Event Horizon Telescope, 2019 )
Nobel Prize 2020

Black holes!
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Colliding black holes!

Presenter-notities
Presentatienotities
The list of offered programmes at UM are conform the list on the website (recruitment), which deviates from the official offered programmes conform CROHO-registration.
For example: CROHO registratrion Liberal Arts and Sciences, in our list of offered programmes as UCM, UCV and MSP
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Theory Measurements
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Current* catalogue (*Summer 2023)

Cosmology independent 
of distance ladder

Ruled out some proposed EOS 
of neutron stars

Confirmed Kilonova and 
R-process  

Confirmed BNS as origin 
for some GRBs

Found new class of heavy 
stellar mass BBH 

Start of GW multi-
messenger astronomy

media.ligo.northwestern.edu/gallery/mass-plot
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Gravitational waves offer us.. 

▪ Connection
Science

Technology & industry

Society

▪ .. a new window on the universe,

▪ .. opportunity to measure the very big and
the very small

▪ .. measurements of the past and the
future,

▪ .. a photo of the origin of the universe.

▪ …..
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Einstein Telescope will measure the entire visible 
universe

13
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spiegel

Seismic thermal

quantum

laser

quantum

Measuring gravitational waves
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New technologies include..

(quantum) opticscontrols

materials

lasers

sensors algoritms

https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjz1uHRiffbAhVKsaQKHQ6RAg0QjRx6BAgBEAU&url=https://ep-news.web.cern.ch/content/na62-mylar-reflection-coating-almgf2&psig=AOvVaw2srwuxSvqifk9f8fXiyMsk&ust=1530299873126361
https://www.google.nl/url?sa=i&url=https://www.youtube.com/watch?v%3DTF0tUbwUcCY&psig=AOvVaw0yro25-Dc13G5kK659jgwN&ust=1573936185321000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCOj69quH7eUCFQAAAAAdAAAAABAE
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ETpathfinder: 
Development of new technologies

Maastricht ETpathfinder:

Small version of the Einstein 
Telescope, meant to research 
and develop new measuring 

techniques.

https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjz1uHRiffbAhVKsaQKHQ6RAg0QjRx6BAgBEAU&url=https://ep-news.web.cern.ch/content/na62-mylar-reflection-coating-almgf2&psig=AOvVaw2srwuxSvqifk9f8fXiyMsk&ust=1530299873126361
https://www.google.nl/url?sa=i&url=https://www.youtube.com/watch?v=TF0tUbwUcCY&psig=AOvVaw0yro25-Dc13G5kK659jgwN&ust=1573936185321000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCOj69quH7eUCFQAAAAAdAAAAABAE
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Einstein Telescope Education Centre

www.maastrichtuniversity.nl/nl/nieuws/onderwijscentrum-over-einstein-telescope-krijgt-plek-bij-discovery-museum-
kerkrade?fbclid=IwAR1d0MOMxCUs8y9cH7KHu9-QJjoJigao_6NfJw0mjPCOXsWOM37Ro6nIpvg





19

gideon.koekoek@maastrichtuniversity.nl

https://www.maastrichtuniversity.nl/gideon.koekoek

Thank you!

For questions or follow-up:

mailto:gideon.koekoek@maastrichtuniversity.nl
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