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Research needed in all fields of industry

• Physics

• Cosmology

• Quantum physics

• Cryogenics

• Control Theory

• (Hydro)geology

• Optics and Lasers

• Coatings

• Sensors

• Material Science

• Computer Sciences

• Exascale Computing

• Precision instruments

• Law

• Communications

• Circularity and ecology

• Sustainability

• Participatory Design

• Tunnel Constructions

• Civil Constructions

• Robotics

• Mechatronics

• Machine construction

• ...

HL-LHC cavern: CE Revit model + Catia integration, Einstein Telescope Organisation
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The economic opportunities
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Einstein Telescope timeline
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Why participate?

Operate at the forefront of new technologies
New products and markets.

Create a competitive advantage
R&D calls and tenders create new knowledge

Attract talent
Working on unique challenges

Collaborate in a global network
Connect with companies in Europe and worldwide

Benefit from a world-class reference
Showcase your contribution



Where to find the budgets?

• Observation: High interest from the public, and companies

• Questions from the companies: how can we help?
• AKA: “What can we sell?”

• The Einstein Telescope is still carried by the knowledge institutes
• Little involvement of companies

• Reason: companies still need to co-invest



Be involved, for two reasons

Industry → Einstein Telescope

• Tenders

• Subsidized research

Einstein Telescope → Industry

• Patents

• Knowledge Transfer

• New technologies

• Ecosystem effects

CAOS, Perugia, Italy ETpathfinder, Maastricht, Netherlands



Where to find the budgets?

Through subsidized research

• European regulations on subsidies 
apply
• Typically companies invest 50% and 

50% is subsidized
• Collaborations between companies 

and knowledge institutes

• Results are shared and owned by 
partners

• E.g. Interreg, local subsidies ... 

• Research (lower TRL), or 
engineering work

Through tenders

• Tenders apply Europe wide
• Companies in all European countries 

can apply
• E.g. construction work, tunnels and 

caverns, ...

• Calls are published

• Typically high TRL during 
construction or operational phase



Return on investment expected

Factor 3.6 
Return on 

Investment 
(estimated)

First order effects

• Short term (build phase)

• Workforce income

• Tax on income

Second Order Effects

• Short and long term

• New markets

• New skills

Ecosystem Effects

• Long term (lifetime 
telescope)

• Spin-offs

• New technologies

• Patents 

• Knowledge transfer



Challenges
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Scientific challenges

New scientific 
and GW models

Separation of signals 
based on mock data

Increased sensitivity



Technology challenges

Increased isolation 
from Noise

The world’s largest 
ultra high vacuum 

system

New mirror coatings



Technology challenges

New control 
techniques

Equipment damping 
under high vacuum

Cooldown to cryogenic 
temperatures

Distance between
setpoints: 1mm

10 km



Engineering challenges

Assembly & test Inspection & monitoring Predictive maintenance



Challenges for the climate

Reuse of 
excavations

Carbon-free
transport

Waste water 
treatment

Protected 
environments 

and Natura2000

Use of Energy

Prepare for 
decommissioning

upfront



The ecological opportunities
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Einstein Telescope energy use
• Highly fluctuating power needs ... and supply

Start 10Y 12Y 14Y ... 70Y 75Y

Tunnel 
boring

bake-
out

Operations

Upgrades

Operations

Decom

Day/night sequence
& seasonal supply

Upgrades



Where to get the energy? 

• Hydrogen
• Low power needs for H2 extraction 

point (single digit MW)

• PV Installations
• 70 ... 100 hectares of solar panels



Where to get the energy? 

• Wind turbines
• Blade vibrations impact performance of 

the Einstein Telescope

• Vibration of pole also when turbine not 
in use



Where to store energy? 

• H2 filling / charging stations
• Electrolyser and hydrogen storage

• Expected to be unprofitable

• Connection to H2 grid required

• Battery storage
• Advantage of grid stability and peak 

shaving

• High cost and size

• New developments in batteries needed



Call for action:
we need you to be involved

• Physics

• Cosmology

• Quantum physics

• Cryogenics

• Control Theory

• (Hydro)geology

• Optics and Lasers

• Coatings

• Sensors

• Material Science

• Computer Sciences

• Exascale Computing

• Precision instruments

• Law

• Communications

• Circularity and ecology

• Sustainability

• Participatory Design

• Tunnel Constructions

• Civil Constructions

• Robotics

• Mechatronics

• Machine construction

• ...

Project: 101079696 — ET-PP — HORIZON-INFRA-2021-DEV-02 
Grant agreement: Nº 101079696

•As a company
• Can you improve your products with the Einstein 

Telescope in mind?

• Become part of the network / be involved

• Learn from the new developments going on

• As a university / knowledge institute
• Disseminate your knowledge, also to the industry

• Try to involve companies in your developments and 
projects



Call for action:
we need you to be involved

• Physics

• Cosmology

• Quantum physics

• Cryogenics

• Control Theory

• (Hydro)geology

• Optics and Lasers

• Coatings

• Sensors

• Material Science

• Computer Sciences

• Exascale Computing

• Precision instruments

• Law

• Communications

• Circularity and ecology

• Sustainability

• Participatory Design

• Tunnel Constructions

• Civil Constructions

• Robotics

• Mechatronics

• Machine construction

• ...

Questions please?
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