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overview 2018
O2 in-depth analysis several provided 
significant events

Virgo data contributed to Parameter 
Estimation of 5 events

O1

O2



Science harvesting with the GW detector network
Multi-messenger astronomy started: a broad community is relying of detection of gravitational waves

● Fundamental physics
○ Access to dynamic strong field regime, new tests of General Relativity
○ Black hole science: inspiral, merger, ringdown, quasi-normal modes, echo's, primordial, no-hair
○ Black hole mimickers, Lorentz-invariance, equivalence principle, polarization, parity violation, axions

● Astrophysics
○ First observation for binary neutron star merger, relation to sGRB
○ Evidence for a kilonova, explanation for creation of elements heavier than iron

● Astronomy
○ Start of gravitational wave astronomy, population studies, formation of progenitors, remnant studies

● Cosmology
○ Binary neutron stars can be used as standard “sirens”
○ Dark Matter and Dark Energy, stochastic background

● Nuclear physics
○ Tidal interactions between neutron stars get imprinted on gravitational waves
○ Access to equation of state, phase transitions



LIGO and Virgo 
started 
Observation 
run O3

April 1, 2019



Public alerts in the 3rd science run: already more events than O1 and O2 combined



the near future: AdV+



AdV+ as the next incremental step forward in sensitivity

● AdV+ features
○ Maximize science

○ Secure Virgo’s scientific relevance

○ Safeguard investments by 
scientists and funding agencies

○ Implement new innovative 
technologies

○ De-risk technologies needed for 
third generation observatories

○ Attractive for groups wanting to 
enter the field

● Upgrade activities
○ Tuned signal recycling and HPL

○ Frequency dependent 
squeezing

○ Newtonian noise cancellation

○ Larger end mirrors (105 kg)

○ Improved coatings

○ Better management of 
environmental noises

○ More efficient computing 
pipeline (online)



activities 2020 - Genova
● Frequency dependent / EPR squeezing

○ F.Sorrentino / V.Sequino / B.D’Angelo / (B.Garaventa)
● Interferometer commissioning

○ D.Bersanetti
● Newtonian Noise Cancellation

○ A.Chincarini / A.Cirone / S.Farinon / (M.Pulze)
● Detector Characterization

○ A.Chincarini / L.Rei / D.Bersanetti
● Computing

○ L.Rei
● Coating characterization

○ M.Canepa / S.Terreni

FTE total ~ 6.0

Management

Gemme is the chair of the AdV+ Project Supervisory Board
Sorrentino is the AdV+ SVS Subsystem Manager
Chincarini, Gemme members of the EB

Ext. Funds:

PRIN 2015 (Sorrentino)
PRIN 2017 (Gemme)
Premiale 2015 (Gemme)

Richieste ai servizi di Sezione:

● Calcolo: 1 MU
● Elettronica: 1 MU
● Progettazione: 1 MU
● Officina: 1 MU

D.Bondi 6 MU
R.Cereseto 1 MU


