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ADVANCED VIRGO

Advanced Virgo (AdV): upgrade of the Virgo 
interferometric detector
Participated by France and Italy (former 
founders of Virgo), The Netherlands, Poland, 
Hungary, Spain
Funding approved in Dec 2009
(21.8 ME + Nikhef in kind contribution) 
Project formally completed with the start of 
the O2 run (1 Aug 2017)

6 European countries
23 labs, ~280 authors
APC Paris 
ARTEMIS Nice
EGO Cascina
INFN Firenze-Urbino
INFN Genova
INFN MiB-Parma-Torino
INFN Napoli
INFN Perugia
INFN Pisa
INFN Roma La Sapienza
INFN Roma Tor Vergata
INFN Padova
INFN Salerno/Uni Sannio
INFN TIFPA Trento
LAL Orsay – ESPCI Paris
LAPP Annecy
LKB Paris
LMA Lyon
NIKHEF Amsterdam
POLGRAW
RADBOUD Uni. Nijmegen
RMKI Budapest
University of Valencia



O2 SUMMARY

V1 operational state

VIRGO
HIGHEST BNS RANGE: 28.2 Mpc
AVERAGE RANGE:
BNS 26 - BBH10 134 - BBH30 314 Mpc

DUTY CYCLE: 85%
LONGEST LOCK STRETCH: 69 hrs

Noise budget
Many bumps and lines and some extra
broadband noise
Scattered light, some sensing noise,
unknown….



LIGO-VIRGO DETECTIONS



FROM O2 TO O3



FROM O2 TO O3



FROM O2 TO O3



WHAT NEXT?

2.5 G: a set of upgrades capable of enhancing the sensitivities of
the current detectors (event rate 5-10x) 
AdV+ in Europe; A+ in USA 

– Timeline: ~2024
– Cost: ~20÷30 M€

3 G: new infrastructures/detectors capable of reaching the early
universe. One order of magnitude gained in sensitivity wrt 2G

– Timeline: ~2030
– Cost > 1 G€

Einstein Telescope: European project for a nested assembly of 6
co-located interferometers, 10 km long

– underground
– bandwidth extended to 1 Hz
– cryogenics

Cosmic Explorer: US project for a 40 km interferometer



AdV+

Bridge to future 3G GW astrophysics, cosmology, and nuclear 
physics
Stepping stone to 3G detector technology
Can be observing within 6 years (2024)

Upgrades split in two phases:

Phase 1: BNS range up to 160 Mpc
– frequency dependent squeezing (Genova)
– newtonian noise cancellation (Genova)

Phase 2: BNS range up to 260 (300) Mpc
– new, larger mirrors
– new suspensions
– factor 3 of coating thermal noise reduction (Genova)



TENTATIVE TIMELINE



https://tds.virgo-gw.eu/?call_file=ET-0106C-10.pdf



VIRGO@GE
DETECTOR

• SENSING AND CONTROL/COMMISSIONING
(D. Bersanetti)

• COMPUTING AND CONTROLS
(L. Rei)

• SQUEEZING
(F. Sorrentino)



VIRGO@GE
R&D, DA AND SIMULATIONS

• OPTICAL COATING R&D
(M. Canepa)

• DEVELOPMENT OF INNOVATIVE SA VERTICAL 
FILTERS
(R. Musenich)

• FEM SIMULATIONS – NEWTONIAN NOISE
(A. Chincarini, S. Farinon, A. Cirone)

• EM FOLLOW-UP OF GW TRIGGERS
(A. Chincarini)



VIRGO@GE
EXTERNAL PROJECTS

In corso
• PRIN 2015 (F. Sorrentino – Quantum Optics lab)
• San Paolo – Bando 2017 (M. Canepa)
• PREMIALE 2017 (G. Gemme)

Sottomessi
• PRIN 2017 (3 progetti: Gemme, Chincarini, Sorrentino)
• Progetti di grande rilevanza ITA-USA (Gemme)



ANAGRAFICA E SERVIZI

RICERCATORI e TECNOLOGI
1Bersanetti Diego Assegnista 1,00
2Canepa Maurizio PO 0,40
3Chincarini Andrea Ricercatore 0,60
4Cirone Alessio PhD 0,60
5Farinon Stefania Primo Tecnologo 0,30
6Gemme Gianluca Primo Ricercatore 0,55+0,05 PRIN 2015
7Musenich Riccardo Primo Ricercatore 0,30
8Rei Luca Assegnista 1,00
9Robotti Nadia PO 0,20

10Sorrentino Fiodor Ricercatore 0,55+0,05 PRIN 2015
TOTALE 5,50+0,10

SERVIZI E PERSONALE TECNICO
Officina Meccanica 2
Davide Bondi 80
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