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The current detectors and infrastructures
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LVK

GW170817

First detection

90 sources

Advanced Virgo+
Advanced LIGO+  
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See presentation 
by Raffaele 
Flaminio 
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Einstein Telescope and Cosmic Explorer
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See presentation 
by Angélique 
Lartaux



LVK vs ET/CE

GW170817

First detection

90 sources

Advanced Virgo+
Advanced LIGO+  

Einstein 
Telescope

New infrastructures

Current  infrastructures 

Cosmic Explorer
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xx years? 
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Virgo_nEXT and A#

GW170817

First detection

90 sources

Advanced Virgo+
Advanced LIGO+  

Virgo_nEXT

2030’s

Einstein 
Telescope

New infrastructures

Current  infrastructures 

LIGO upgrade A#
Cosmic Explorer

KAGRA upgrade
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Virgo_nEXT: why 
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Work started in early 2021
Concept document 1st version May 2022



Virgo_nEXT: why 
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LIGO A#
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• Similar project in LIGO : A#: 
https://dcc.ligo.org/public/0183/T2200287/002/T2200287v2_PO5report.pdf 
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https://dcc.ligo.org/public/0183/T2200287/002/T2200287v2_PO5report.pdf
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Detector concept

• 1.5 MW power in the cavities
• 10 dB squeezing
• New coatings 
• Lower technical noises
• Larger input test masses
• Stable recycling cavities  

GdR Meudon 2023



Stable cavities 

Marginally stable recycling 
cavities configuration 

Stable cavity 
configuration



Possible GW detector network after 2030 
(Virgo_nEXT, A#, KAGRA)
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O3 (AdV) ~ O(102) BBH /year 
O5  (AdV+) ~ O(103) BBH/year

“O6” (upgraded network)  

~ O(104)  BBH/year
~ O(103) BNS /year

GdR Meudon 2023The Virgo Collaboration, Virgo nEXT, beyond the AdV+ project; A
concept study, Virgo internal note VIR-0497D-22

Preliminary 

Preliminary 



Science case
• Discovery potential 

• Cosmology - H0.   
• Nuclear physics – phase transitions
• Isolated spinning neutron stars 
• Astrophysical stochastic background
• Ringdown – nature of black-holes
• Post-merger signal

• Constraints (or surprises)

• Test of general relativity 
• Dark matter
• Black-hole distributions / population sciences
• Supernovae 

• Multi-messenger astrophysics 

• GRB, FRB, kilonovae 
• Alerts
• Synergies with other observatories



Why Virgo_nEXT 
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Virgo_nEXT vs Einstein Telescope 

ET-high-frequency: longer arms, underground with Virgo_nEXT 
technologies

ET-low-frequency: cryogenic, low frequency technical noises 
similar to the Virgo_nEXT ones  
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Why Virgo_nEXT 
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Strategy in France: 

• Maintain priority on Virgo but be strongly present in ET
• Maintain a coordination and optimize interfaces Virgo-ET 



Comments? Questions? 


