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Ten Years to LISA 
NASA JPL 2025
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Einstein Telescope (ET)

• 10 km underground triangle
• 6 interferometers in “xylophone” 

configuration:
• Cryogenic low frequency
• High power high frequency

• GW frequencies 7Hz—2kHz

LISA

• 2.5 million km triangular 
interferometer in space

• GW frequencies 0.1mHz—1Hz

• 20 km and 40 km L-shaped 
surface observatories

• scaled up LIGO technology & 
enhancements

• GW frequencies 10Hz—2kHz

Cosmic Explorer (CE)

Next-generation  
gravitational-wave observatories



From LIGO-Virgo-KAGRA to the next generation

2023

Next-generation 
(~2035)

3Kuns; Corsi et al. arXiv:2402.13445v1



ESFRI roadmap!

● Since 2021, on the European Strategy Forum on 
Research Infrastructures (ESFRI) roadmap.

● Presented by Italy with support from the 
Netherlands, Belgium, Spain, and Poland.

● ET now supported by 9+2 countries; in Board of 
Governmental Representatives (BGR): Italy, the 
Netherlands, Belgium, Spain, Poland, France, Croatia, 
Greece, UK + Germany, Austria as observers.

● ET Consortium led by INFN and Nikhef.

Slide Courtesy Einstein Telescope, Archisman Ghosh



Where?
Two formal candidate sites:

● North of Sardinia (Sos Enattos, 
Lula area, Barbagia)

● EMR EURegio (border between 
Belgium, the Netherlands, and 
Germany)

Proposed third potential site:

● Lausitz, Saxony, Germany

Site evaluation is a complex task 
dependent on:

● Geophysics and environment
● Finances and organization
● Services, infrastructures 

Slide Courtesy Einstein Telescope, 
Archisman Ghosh



Geometry

Slide Courtesy Einstein Telescope, 
Archisman Ghosh
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Slide Courtesy Einstein Telescope, Archisman Ghosh

Slide from: Michele Punturo

→ public now!



ETO: ET Organization

Spokesperson:   M. Punturo 

Deputy: H.Lück

CB 
Collaboration Board 

E. Coccia

ETC: ET Collaboration

Private Companies

National Host Teams

Engineering  
Department 
P. Wernecke

Project 
Office 
A. Variola

Civil Engineering 
(CERN advisory)

Infradev ET-PP 
Implementationplan of ET 

Observatory 
M. Martinez 

(Managed by Project 
Directorate)

Design of ET 
Vacuum Pipe 

P. Chiggiato 
(CERN Coordination) 

Preparatory 
Phase  

Projects

OSB  
Observational Science Board 

M. Branchesi, A. Gosh,  
M. Maggiore

SPB/SCB 
Site Preparation/ 
Characterization 

D. D‘Urso, W. Walk  
A. Rietbrock

EB 
Executive Board 

Punturo, Lück

SSB 
Standard & Services Board

ISB 
Instrument 

Science Board 
S. Hild, J. Harms

EIB 
E-Infrastructure Board 
S. Bagnasco, P. Verdier

FNR 
Forum of National 
Representatives

ET Project Directorate 

A.Freise, F.Ferroni 
(M. Martinez)

ESFRI 
Coordinators 

Jorgen D‘Hondt 
A. Zoccoli

BGR 
Board of Government Representatives

BSR 
Board of Scientific Representatives

ET Proto-Council

External 
Advisory Bodies

Communication 
Office 

D. Rosińska

Admin. Offices

EMR Host Team Lusatia Host TeamSardinia Host TeamSardiniaa Host Team

Slide Courtesy Einstein Telescope, Harald Lück



ET Collaboration Member‘s Affiliation Map
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• 1786  members 
(28.3.2025) 

• 91 Research Units 
• 260 Institutions 
• in 31 Countries

https://apps.et-gw.eu/etmd/Slide Courtesy Einstein Telescope, Harald Lück



Next-Generation Gravitational-Wave (ngGW) 
Subcommittee of MPS Advisory Committee (MPSAC) 
• Established by NSF, Chaired by Vicky Kalogera (Northwestern)

• Charge: “...recommended list of GW detection network configurations 

that will deliver a detector with sensitivity an order of magnitude greater 
than the LIGO A+ design....”


• Cosmic Explorer submission: Evans, Corsi, +: arXiv.2306.13745

• MPSAC “Kalogera Report” approved by NSF, public March 2024

• Outcome: Cosmic Explorer recommended US next-gen Observatory


• If ET: one 40km Cosmic Explorer observatory

• Else: one 40km and one 20km Cosmic Explorer

11https://nsf-gov-resources.nsf.gov/files/mpsac-nggw-subcommittee-repor-2024-03-23-r.pdf?VersionId=uhdtblJUPYsavII5EUuSNQJcFdRr92q_ 

https://arxiv.org/abs/2306.13745
https://nsf-gov-resources.nsf.gov/files/mpsac-nggw-subcommittee-repor-2024-03-23-r.pdf?VersionId=uhdtblJUPYsavII5EUuSNQJcFdRr92q_


Frequency-dependent squeezing-
enhanced dual-recycled Fabry-Perot 
Michelson interferometers (like LIGO A+)
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Quantity A+ 
(O5)

A# 
(O6)

CE

Arm length (km) 4 4  40

Wavelength (nm) 1064 1064 1064

Mirror mass (kg) 40 100 320

Mirror diameter 
(cm)

34 46 70

Arm power (MW) 0.8 1.5 1.5

Squeezing (dB) 6 10 10

 Historical layout, for better, see later slides, talks, ask our session chair Paul Fulda, U Florida↑

Cosmic Explorer design basics



CE White Paper 
for NSF MSCAC ngGW, 
arXiv:2109.09882

Cosmic Explorer’s 
view into the


universe
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https://arxiv.org/abs/2306.13745


Cosmic Explorer Timeline

White Paper for NSF MSCAC ngGW  
https://arxiv.org/abs/2306.13745    
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Project phases 
◦ Conceptual Design (3+years) 
◦ Preliminary Design (2-3 years) 
◦ Final Design (2 years) 
◦ Construction (5 years) 
◦ Operations (25 - 50 years) 
◦ Decommissioning/Divestment

Infrastructure Lifecycle from NSF’s 
Research Infrastructure Guide

https://arxiv.org/abs/2306.13745
https://nsf-gov-resources.nsf.gov/files/Research-Infrastructure-Guide-January-2025.pdf?VersionId=U9Twwu5MTzJsPoyCqhYqxH8L7d7r7uUs


Cosmic Explorer Status

• Site evaluation: completed national identification, 
visiting regions, developing relationships


• Optical design converging on “Long Crab” with 
“Reverse aLIGO” as backup and wavefront control


• Stray light mitigation: baffle strategy solidifying

• Gravity gradient noise mitigation, data system 

architecture efforts starting

• Science Traceability Matrix (ala NASA)  developing

• Observatory civil costing requests in preparation

• CE Beamtube Experiment started

15A. Kontos, Stray Light Team
M. Todd, Optical 

Design Team



CEBEX Underway at LIGO Hanford

At LIGO Hanford, 120m-long 
sector test of Cosmic Explorer 
beam tube vacuum technology, 
with full instrumentation

16Credit: Mike Zucker https://dcc.cosmicexplorer.org/CE-G2400094

https://dcc.cosmicexplorer.org/CE-G2400094
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Thank you, Questions?
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