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Discovering the universe .
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Einstein: space and time are ‘flexible’
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Mass deforms the spacetime fabric and Accelerating masses generate ripples in
spacetime dictates the movement of mass spacetime which travel through space

> gravity » gravitational waves



Detecting gravitational waves
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First evidence of
gravitational waves

14 September 2015

Merger of two black holes
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Today: multiple detectors

Advanced LIGO
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Appr. 3 events/week
Appr. 300 events YTD



European Research Infrastructure roadmap:
Einstein Telescope: 3™ generation detector

> 10x more sensitive

> 1000x more observations
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From 2"9 to 3" generation detector
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» Appr. 250 m underground

- » Triangle with 10 km arms

» 3 detectors

» 2 interferometers per detector
» 120+ km vacuum pipe

» Cryogenic mirrors
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Tunnels

30 km tunnel
120 km vacuum pipe




In|w'umental Technologies

Precision L Vacuum

Tunneling HVAC & Robotic
mechatronics |, technology

Cryogenics techniques clean rooms assembly

- Noise Safety &

Optics & nsors & . : o
P Se reduction remote monitoring

lasers actuators

Digital twins

Data analysis

Suspension tower

Sustainability | Lasertunnel

Excavation Infrastructure Renewable
material reuse lifespan energy




NL/B/D candidacy
Euregion Meuse — Rhein (EMR)

 Favourable underground
» Geology & civil engineering study

Rural and attractive living area
» Education, culture and employment

Suitable logistic infrastructure

» Extensive railway network

High tech ecosystem
» Academia and universities
» R&D projects with industry




Feasibility studies

* Drilling and seismic campaigns
e Geology
« Geomechanics

Geohydrology



Einstein Telescope ecosystem Euregio Meuse Rhein

400+ 80+ 27 30M€

Companies and Companies and R&D projects Investment
knowledge knowledge
institutes in institutes involved 2 0 M €
ecosystem in R&D
y : funding
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Timeline

/

2021-2026 2027 2028-2040 (?) 2040-2090 (?) 2090 (?)

Feasibility - bidbook Location decision Construction Operation Dismantling



Stay informed: Einstein Telescope newsletter

Einstein Einstein News Projects Business Events Contact v
A N : EN/FR/DE /NU

£ Telescope Telescope

A new wmdow ont

Universe = ®

The underground Einstein Telescope will be Europe's most advanced-observatory for
gravitational waves. It will allow researehers to hear black holes collide and learn about
the early universe. The Netherlands, Belglum and Germany are jomtly studymg whether
to host this world-class observatory.

—> Explore the Einstein Telescope
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