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From current detectors to ET 
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LIGO, Hanford, WA

LIGO, Livingston, LA

Virgo, Cascina, Italy

Å Current detectors observe about one signal  per week.
Å ET will observe about 100.000 to 1.000.000 binary black holes 

mergers per year! And many other new sources => discovery space!

Planned Einstein Telescope
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Reaching for the full cosmos!
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Binary Coalescences Overview: 
Å Census of stellar and 

intermediate-mass BBH 
population over full Universe, 
105-106 events per year;

Å High SNR events will provide 
excellent precision to do accurate 
test of GR, nature of the BH, 
strong-field dynamics, black hole 
no-hair theorem etc; 

Å Extend the range of observed 
BBH masses towards >1,000Msol

and <1Msol;

Å Observe several 10,000 binary 
neutron star mergers per year.

Å ET will determine NS EOS. 
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GW170817: Optical counterpart located ~6 hours 
after merger.

With ET we have a chance to observe the kilonova
right from the beginning, observe fast radio 
emission and pin down the engine of short GRBs.  

Seeing BNS with 
GWs before 
merger!

5~3h ~30min
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Key concepts of ET in a single slide
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Underground location for 
Reduction of seismic and 
atmospheric GGN 
+ long baseline

Triangular for full sky 
coverage and redundancy

Xylophone concept
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Combining 2 IFOs

ET-D-LF ET-D-HF

ET-D (total)

7[S.Hild, Maastricht & Nikhef]



Overview

ÅReminder of ET corner stones 

ÅRecent developments in ET-land

ÅStatus of ETpathfinder 

ÅFuture ambitions of ETpathfinder

8[S.Hild, Maastricht & Nikhef]



Many challenges still ahead

ÅET very attractive! (3 official site candidates being 
pushed)

ÅET very flexible! (Different geometries available to 
do marvelous science.)

ÅStill many technologies challenges that need 
development!

ÅStill many challenges to converge on functioning 
governance.
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Science Blue Book

ÅAmazing work (especiallu inside the 
observational science board!) to bring 
this together.

Å899 pages showing what ET will be able 
ǘƻ Řƻ Χ

Åhttps://arxiv.org/pdf/2503.12263
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Design Task Force output 

ÅDuring first half of 2025, ETO 
organised a task force on updaing 
the infrastructure design.

ÅNice, joint effort of many people 
from ET collaboration working in 
project mode under ETO 
organisational methods. 

Åhttps://gitlab.et-gw.eu/et/eto/eto-
task-force-detector-layout-2025-
comments-from-etc
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Dutch ENW XL grant: Enabling ET

6 PhD stduents (4 years each) and 6 postdoc (each 2 years). Many of them having 
recently started or starting soon. 

12[S.Hild, Maastricht & Nikhef]



Many ongoing activities (selection) 

ÅStarted writing of preliminary detector TDR
ÅWriting team forum, every Friday 11am-12noon

ÅCERN working on beam pipe TDR

ÅCERN contracts for civil infrastrutcure design 
starting up 

ÅET program about to being definded

ÅNew EU grant: INFRA-DEV (successor of ET-PP 
submitted) 
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[Brussels, 20.2.2025 15

²ƘƛƭŜ ǿŜ ǇǊŜǇŀǊƛƴƎ ŦƻǊ 9ƛƴǎǘŜƛƴ ¢ŜƭŜǎŎƻǇŜ ΧΦ 
ETpathfinder (and ET-Cristal etc) is already reality!
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LF part of ET is where the challenges are!

The Low-Frequency Challenge:

ÅAt mid and high frequency we 
aim for factor ~10 improvement.

ÅAt low frequency we are aiming 
for factors 100, 1000 and more 
improvement. 

ÅNeeds fundamental changes in 
technology and concepts, that 
need testing and prototyping.
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[ƻǿ ŦǊŜǉǳŜƴŎƛŜǎ άƳŀƪƛƴƎ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜέ
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Pre-warning time for BNS
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Heavy & red shifted binaries
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Vacuum System of 170 cubic meters.

ETpathfinderOverview

ÅFacility for testing and validating new ET 
technology in a low-noise, full-
interferometer setup at 10-18m level.

ÅKey aspects: Silicon mirrors (3 to 100+kg), 
cryogenics (cryogenic liquids and sorption 
ŎƻƻƭŜǊǎΣ ǿŀǘŜǊκƛŎŜ ƳŀƴŀƎŜƳŜƴǘύΣ άƴŜǿέ 
wavelengths (1550 and 2090nm), coatings 
Χ ǿƘƛŎƘ Ŏŀƴƴƻǘ ōŜ ǘŜǎǘŜŘ ōȅ ±ƛǊƎƻκ[LDh

Å20+ research partners from 
NL/B/G/FR/SP/UK/PL

Å Initial capital funding of 14.5 MEuro.

ÅEveryone (researcher/industry) welcome 
to Join (contact: S.hild@nikhef.nl).

Åwww.etpathfinder.eu

http://www.etpathfinder.eu/
http://www.etpathfinder.eu/


ETpathfinder Milestones
ÅConstruction start in Jan 2020.

ÅOfficially opened by Science Minister van 
Engelshoven in Nov 2021

ÅFocus point for ET ambitions in EMR.

ÅWill act as R&D center for ET for decades to 
come independent of site decision.

ÅSince 2024 strong industry consortia around 
ETapthfinder via NGF.

Å2025: SMART Skills Lab will start. (provinding 
skills training to SMEs also targetting MBO 
and HBO)

ÅLongterm ambition: Integration center for 
low frequency ET technologies 
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Belgium partners in ETpathfinder (some highlighst)
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Leuven: Cystalline coatings

Antwerpen: Actuators, controls, electronics Brussels/B-phot: mirror polishing + Photonics

Gent: 2 micron optics

Louvain: Seismic isolation


