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Planned Einstein Telescopd

A Current detectors observe about one signal per week.
LIGO, Hanford, WA A ET will observe about 100.000 to 1.000.000 binary black holes
mergers per year! And many other new sources => discovery space




Reaching for the full cosmos!
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Key concepts of ET In a single slide

ET-C/ET-D ET-C/ET-D
Low Frequency High Frequency

Horizontal spectral motion at various sites
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E Optical element, I Optical element, ————————  Laser beam 1550nm

Fused Silica, Silicon, ————  Laser beam 1064nm
room temperature cryogenic squeezed light beam
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Freise, A.; Chelkowski, S.; Hild, S.; Pozzo, W. D.; Perreca, A. & Vecchio, A.

Reduction of seismic and

a)

. b)
atmospheric GGN
+ long baseline ‘

Triangle first proposed:1985, MPQ-101. W.Winkler, K.Maischberger, A.Rldiger,
R.Schilling, L.Schnupp, D.Shoemaker,: Plans for a Large Gravitational Wave
Antenna in Germany

E
EINSTEIN
TELESCOPE




IFOs

Ing 2

IN

Comb

- - e
ES 5
Q
]
' \
1] o
=
o
£
~_ B
25
=2
o
9
A w
A
o
\ -
=
-
O[T TI-C -] 0 g B
H I R [y I IR b
e ; TR i
8 3 3 8_T i rOTTA-r-r——-
= = = =
~ lznimbes - < I IR
H)ubs/L] urens i dobobo— ]
1
Ll
L
1]
1]
1]
L |
||
1
—
L —_
[
I
Bl
-
&)
c
)
=
[=2
[ H]
T
LL
—
1
—
-
pamm 40
= 2
=
Q
us
w
1 .
=
|
3 X
Iy |
~ o
~ 25
3
o
2
B w
} 2
E
5
Lot
UO
5 3 3 § v
=] = =] =]
2 2 2 2
[{zH)pbs/1] ureng

OPE

z
o
BS
2
Z

TELESC




Overview

AReminder of ET corner stones

[ ARecent developments in Eand |
AStatus of ETpathfinder
AFuture ambitions of ETpathfinder




Many challenges still ahead

AET very attractive(3 official site candidates being

pushed)
AET very flexible(Different geometries available to Toccoperesone 0500
do marvelous science.) -

AStill many technologies chatiges that need
development!

AStill many challenges to converge on functioning
g Ove rn an Ce . Lusatia officially third candidate

location for the Einstein Telescope
It has yet to be decided where the Einstein Telescope will be built, but teams at

candidate locations to three.




EINSTEIN
TELESCOPE

Science Blue Book

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

A899 pages showing what ET will be able
uz R2Z2 X

Ahttps://arxiv.org/pdf/2503.12263

arXiv:2503.12263v2 [gr-qc] 29 Aug 2025

ET-0036E-25

The Science of the Einstein Telescope

Einstein Telescope collaboration

Adrian Abac®,! Raul Abramo®,? Simone Albanesi ©,>! Angelica
Albertini ©,5% Alessandro Agapito®,”®° Michalis Agathos®,!"!!
Conrado Albertus®,'? Nils Andersson®,'® Tomas Andrade®,'* Igor
Andreoni®,'>!6 Federico Angeloni®,”7%!® Marco Antonelli®,"
John Antoniadis®,%"?! Fabio Antonini®,?? Manuel Arca
Sedda®,2324%52 M. Celeste Artale ©,%"?® Stefano Ascenzi®,?
Pierre Auclair®,? Matteo Bachetti®,’® Charles Badger®,?! Biswajit
Banerjee ,23 David Barba-Gonzalez®,'2 Daniel Barta®,?? Nicola
Bartolo®,?0:*33! Andreas Bauswein, Andrea Begnoni®,’3 Freija
Beirnaert®,% Michat Bejger®,’*8 Enis Belgacem®,*** Nicola
Bellomo®,26:333¢ Laura Bernard ©,%! Maria Grazia Bernardini®,
Sebastiano Bernuzzi©,® Christopher P. L. Berry®,* Emanuele
Berti®,** Gianfranco Bertone®,” Dario Bettoni®,*®!? Miguel
Bezares®,""* Swetha Bhagwat®,' Sofia Bisero®,’* Marie Anne
Bizouard®,%! Jose J. Blanco-Pillado®,’?%* Simone Blasi®,5%%
Alice Bonino®,* Alice Borghese®,'8 Nicola Borghi®,*"® Ssohrab
Borhanian®,?5%% Elisa Bortolas®,?45%60 Maria Teresa
Botticella®,5! Marica Branchesi®,?3?* Matteo Breschi ©,* Richard
Brito®,%? Enzo Brocato®,?>'® Floor S. Broekgaarden®,5 Tomasz
Bulik®,% Alessandra Buonanno ©,1% Fiorella Burgio®, Adam
Burrows®,% Gianluca Calcagni®,®® Sofia Canevarolo®,% Enrico
Cappellaro®™,? Giulia Capurri©®,”™™ Carmelita Carbone ©,
Roberto Casadio®,””™ Ramiro Cayuso®,*™ Pablo
Cerda-Duran®,’%™ Prasanta Char®,'? Sylvain Chaty®,”® Tommaso
Chiarusi®,™ Martyna Chruslinska®,™® Francesco Cireddu ©,8,8%7
Philippa Cole®,5*% Alberto Colombo®,"*% Monica Colpi®,*
Geoffrey Compére®,** Carlo Contaldi®,** Maxence Corman(,
Francesco Crescimbeni®,”® Sergio Cristallo®,? Elena Cuoco
Giulia Cusin ©,%% Tito Dal Canton ©,% Gergely Délya®,%" Paolo
D’'Avanzo®,*?> Nazanin Davari®,'® Valerio De Luca®,®® Viola De
Renzis®,? Massimo Della Valle®,! Walter Del Pozzo®,™:"!
Federico De Santi®,”®" Alessio Ludovico De Santis @, 2! Tim

42

1
57,73
]



https://arxiv.org/pdf/2503.12263
https://arxiv.org/pdf/2503.12263

Design Task Force output

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

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

A https://qitlab.et-gw.eu/et/eto/eto-
task-force-detector-layout-2025
commentsfrom-etc

mm EINSTEIN

Einstein
Telescope

Towards a new baseline design for
the Einstein Telescope

During the first half of 2025, a taskforce worked on a new integrated baseline design for
the future Einstein Telescope. They succeeded in reducing the underground volume by

mnra than 9004 ssrhila smaintaining fAlavihilitsr and gnthant coamnramicina tha cnianean
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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.

C.F.F. van den Broeck

S. Danilishin
M. Haney
G. Koekoek
C. Mow-Lowry
A. Samajdar

B. Swinkels

N. van Bakel
S. Nissanke
B. Krishnan




Many ongoing activities (selectic

A Started writing of preliminary detector TDR
A Writing team forum, every Friday 11ah®?noon

ACERN working on beam pipe TDR

ACERN contracts for civil infrastrutcure design
starting up

AET program about to being definded

ANew EU grant: INFRBEV (successor of PP
submitted)

Administrative forms

Call: HORIZON-INFRA-2025-01
(Research Infrastructures 2025)

Topic: HORIZON-INFRA-2025-01-DEV-02

Type of Action: HORIZON-CSA
(HORIZON Coordination and Support Actions)

Proposal number: SEP-211206142
Proposal acronym: ET-COMPASS

Type of Model Grant Agreement: HORIZON Lump Sum Grant
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2 KAES 6S LINBLI NAYy3I T2
Elpathfinder (and EICristal etc) is already realit




Einstein Telescope

design

Parameter ET-HF ET-LF

Arm length 10 km 10 km

Input power (after IMC) 500 W 3wW

Arm power 3MW 18 kW
Temperature 290K 10-20K

Mirror material fused silica silicon

Mirror diameter / thickness 62cm/30cm 45cm/ 57 cm
Mirror masses 200kg 211kg

Laser wavelength 1064 nm 1550 nm
SR-phase (rad) tuned (0.0) demunea (U.b)

SR transmittance 10 % 20 %

Quantum noise suppression  freq. dep. squeez. freq. dep. squeez.
Filter cavities I1%X300m 2%1.0km
Squeezing level 10dB (effective) 10dB (effective)
Beam shape TEMoo TEMyo

Beam radius 12.0cm 9cm

Scatter loss per surface 37 ppm 37 ppm

Seismic isolation SA, 8 m tall mod SA, 17 m tall
Seismic (for f > 1Hz) 5:10710m/f? 5:107"m/ f?

Gravity gradient subtraction none

-

factor of a few

>

l"
\\‘: ==e= 064 nm beam

= |550 nm beam
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LF part of ET Is where the challenges are!
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The Lowkrequency Challenge:

AAt mid and high frequency we
aim for factor ~10 improvement

AAt low frequency we are aiming
for factors 100, 1000 and more
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need testing and prototyping.
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Inverted pendulum 2

ETpathfindeOverview

Active platform i Cryostat

Beam splitter tower kmrertad pendulum 1 4 pendulum stages (sz’ B o

A Facility for testing and validating new ET | @ - W/ .. |RSS R
technology in aow-noise, fult : = A &d”r
interferometer setup at 10%m level. | 'y S vide' = @0

A Key aspectsSilicon mirrors (3 to 100+kg),
cryogenics (cryogenic liquids and sorption
O22f SNEAZ 6 GSNKkAOS
wavelengths (1550 and 2090nm), coating

X é K 7\ C) K CV) I y y 2 L] 6 S a L " + 7\ NE 2 K [ IVacQJmlLystem of 170 cubic meters.
A 20+ research partners from — = v —

NL/B/G/FR/SP/UK/PL - — _ =
A Initial capital funding of 14.5/Eura i A ==

A Everyone (researcher/industry) welcome
to Join (contactS.hild@nikhef.nl

A www.etpathfinder.eu



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

Elpathfinder Milestones

A Construction startn Jan 2020.

A Officially openedy Science Minister van
Engelshoven in Nov 2021

A Focus poinfor ET ambitions in EMR.

A Will act as R&D center for ET ftgcades to
come independent of site decision

A Since 2024 stronmdustry consortiaaround
ETapthfinder via NGF.

A 2025:SMART Skills Lab will stagrovinding
skills training to SMEs also targetting MBO
and HBO)

A Longterm ambitionintegration center for
low frequency ET technologies
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Belgium partners in ETpathfinder (some highlighst)




