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http://events.uliege.be/telescope-einstein

The full advanced GW Network
(>2024)

2nd generation

Advanced LIGO NSOO eveﬂtS/year

Hanford, 4 km

GEO600

Advanced Vircj‘b
3 km :

Advanced LI
Livingston
4 km

from H. Luck's talk at January Liege workshop



3G detectors
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10° to 106 events/year

from J. Mills et al., arXiv:1708.00806v1 [gr-qc] 2 Aug 2017



10 km —longer wavelength—lower frequencies
and longer inspirals

* cryogeny to reduce thermal noise at low
frequency




Seismic noise for ET
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Best candidates

g2 Vojvodina




sound refraction in
geopnysIcs

Seismic Refraction Geometry
Shot Point Geophones

IS Dlrect Wave and Ground Rolr path

Overburden
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rom http://www _enviroscan.com/html/seismic_refraction_versus_refl.html
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Einstein Telescope ‘ >
Xylophone optlon (ET C) # 5 ¢.§ Number of 'long' suspensions = 21
» N I Grn-LF (ITM, ETM, SRM, BS, PRM of LF-IFOs)
Each detector (red, green and blue) P ~ of which 12 are crogenic.
consists of two Michelson inter- ” [l I 2
ferometers. The HF detectors need ” ~N U Number of 'normal' suspensions

(PRM, BS, BD and FC) = 45 for
linerar filtercavities and 54 for
triangular filter cavities

one filtercavity each, while the LF
detectors require 2 filter cavities
each due to the use of detuned
signal recycling.

Beams per tunnel =7
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Red-LF Pbp | 0
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ET-C/ET-D
High Frequency

ET-C/ET-D
Low Frequency

1064nm SRM

Filter cavity 2 Filter cavity 1

- [l | il o siv e |
PD
Squeei PD ; Filter cavity 1 =
) [ S B el ] | Saveere:
N\ )\ _/

Optical element, ] Optical element, Laser beam 1550nm

n Fused Silica, I Silicon, Laser beam 1064nm
room temperature 8 cryogenic 000 cecceeeee- squeezed light beam

| ower-energy crgogenic interferometer for low-f band
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ET Letter of intent signatories

Einstein Telescope (ET) Letter of Intent (LOI) signatures

This document reports the signatures of the ET LOI collected by the online system at the date 03/06/2018 18:09:00. Please, note that some of the subscribers
declared to belong to more than one country; this info is stored in the database, but the output is created selecting just one of the two or more selection.

Currently there are 480 valid signatures.

e 0 ine 1. 00 in. ia: 1: 09
USA;5; 1% China; 2; 0% Australia; 1; 0% India; ,_Bulgaria; 1; OABraziI; 1: 0% .
2; 0% Greece; 1; 0%

Japan; 3; 1% pojand:7:1%

Spain; 20; 4% ‘
—_ ltaly; 154; 32%

Germany; 72; 15%

43 Belgian
signatures

France; 38; 8%




LOI BELGIAN SIGNATORIES (43)

Geert
Thomas
Michael
Filip

Nick
Giacomo
Sebastien
Marco
Vincent
Krzysztof
Chris
Dirk
Guoying
Geoffrey
Arnaud
Stéphane
Johan
Stephane
Alain
Gauthier
Laura
Michel
Jennifer
Christophe

Atri
Jean-René

Alain

0 Michael

Christophe
Q Eric
Hans-Balder
Q Damien
Q Jerome

Gilles
John

0 Yael
Frederic
Gregor
Pierre
Ben
Alexandre

Degrande
Hertog

Kraft
Tavernier
van Remortel
Bruno

Clesse
Drewes
Lemaitre
Piotrzkowski
Ringeval
Ryckbosch
Zhao
Compere
Deraemaeker
Detournay
Gyselinck
Goriely
Jorissen
Lafruit

Lopez Honorez
Tytgat
Watchi
Collette
Bhattacharya
Cudell
Dassargues
De Becker
Geuzaine
Gosset
Havenith
Hutsemékers
Loicq

Louppe
Martin

Naze

Nguyen
Rauw
ROCHUS
Craps
SEVRIN

KULeuven
KULeuven
KULeuven
KULeuven
UAntwerpen
UCLouvain
UCLouvain
UCLouvain
UCLouvain
UCLouvain
UCLouvain
Ugent

uLB

ULB

ULB

ULB

uLB

ULB

ULB

ULB

ULB

uLB

ULB
ULiege&ULB
Uliege
Uliege
Uliege
Uliege
ULiege
Uliege
Uliege
UlLiege
Uliege
ULiege
Uliege
Uliege
ULiege
Uliege
Uliege&CSL
VUB

VuB




UAntwerpen

UGent
- UHasselt
Ulzurom e BRI

VUBrussel ISl
ULiege
S
UMons UNamur

MoU 12/07/2018




Roadmap

e Submission of an ESFRI (European Strategy Forum on
Research Infrastructures) proposal in April 2020 with
00ssible sites (and funding - commitment of host
countries > 0.6 - 1.2 G£).

e Decision 2021




ET pathfinder

Volume ca. 100 m3
22t stainless steel

Tubes:

1.5m diameter Tanks:

3 m diameter, 3.4 m tall

Roughing: One 1701/s screw pump
Main pumps: Two 20001/s turbo-molecular pumps
Backing and differential pumping: Two scroll pumps
106 mbar after about 12 hours

{7



INterests

* Test mirrors (Si for cryogenic, SiO2 for HF

e Test the idea to cool the HF Sito 120 K




Funding: INTERREG

* V]aanderen-Nederland: 1st stage approved




INTERREG V: Vlaanderen — Nederland

FRANKRIJK

HENNEGOUWEN

ZUID-HOLLAND

WAALS-BRABANT

UTRECHT

GELDERLAND

Partners:

University of Leuven
university of Ghent
University of Antwerp
Nikhef

Maastricht University (UM)

Eindhoven U. of Technology
(TU /e)

Satellite :

University of Liege

Vrije Universiteit Brussel
Universiteit Hasselt

Fraunhofer Institute for Laser
Technology ( ILT), Aachen)
Rheinisch-Westfalische
Technische Hochschule (RWTH),
Aachen




INTERREG V: Maas - Rhin

PROVINCE DU

BRABANT WALLON

PROVINCIE NOORD
BRABANT

TUIDODSH-NOORD-
BRABANT

REGIERUNGSBEZIRX
DUSSELDORF

ARRONDISSEMENT

PROVINCIE
LIMBURG

ARRONDISSEMENT
HASSELT

ARRONDISSEMEN
LIEGE

ARRONDISSEMENT

WAREMME
DEUTSCH-

KREIS
PROVINCE "™Vrvicse FUSKIRCHEN

ARRONDISSEMENT HUY DE LIEGE

SPRACHIGE
GEMEINSCHAFT

PROVINCE DE NAMUR

KREIS VULKANEIFEL

EIFELKREIS
BITBURG
PRUM

LUXEMBOURG

submitted

Partners:

* University of Leuven

* Nikhef

* Maastricht University (UM)
Eindhoven U. of Technology
(TU/e)
Universiteit Hasselt
Fraunhofer Institute for Laser
Technology ( ILT), Aachen)
Rheinisch-Westfalische
Technische Hochschule (RWTH),
Aachen

* University of Liege

Satellite :

* Vrije Universiteit Brussel

* university of Ghent

* University of Antwerp




Further GW developments
N Belgium
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GW professorships




Emergence of a new field

Milliseconds Minutes Years Billions
to Hours to Decades of Years
LIGO/Virgo LISA Pulsar Timing Array Cosmology Probes
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Join in!

e http://www.et-gw.eu/index.php/letter-of-intent




