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•  Almost exactly a century after GR, gravitational wave 
detectors will reach sensitivities allowing expected first  
detections 

•  Science return will be strongly enhanced if there are 
simultaneous EM observations.  

•  Since there have been no gravitational wave detections yet, 
everything is unexplored (and exciting) territory – we need to 
be both proactive and cautious.  
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•  The gravitational waves « triggers » to be `followed up’ in the 
EM spectrum are detected by the LIGO-Virgo Collaboration 
with LIGO and Virgo detectors.  

•  LIGO denotes the LIGO Laboratory and the LIGO Scientific 
Collaboration (LSC) : about 900 scientists+engineers 

•  Virgo denotes the Virgo Collaboration and the European 
Gravitational Observatory (EGO) : about 200 scientists
+engineers 

LIGO and Virgo scientists work together on the joint analysis of 
LIGO and Virgo data (online and offline, searching for many 
different sources). People leading the collaboration and the 
data analysis working groups are represented here 
[Introductions].   
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•  LIGO : 2 interferometers (4km arm lengths) built in Livingston 
(Louisiana) and Hanford (Washington) by Caltech and MIT. 
Funding agency : NSF with contributions of SFTC, MPG, ARC… 

•  Virgo : 1 interferometer (3km arm lengths) built in Cascina (near 
Pisa) by Italy, France, The Netherlands, Hungary, Poland. Funding 
Agencies : CNRS, INFN, NIKHEF 

•  Also (current): GEO600, 1 interferometer (600m arm lengths) built 
in Hannover. Funding by British and German institutions. LIGO 
and GEO are linked by an agreement such that GEO is included in 
« LIGO » in a wide sense. 

•  Also (future): 4km LIGO detector in India.  

•  Also (future): 3km Japanese detector (KAGRA) – will have 
collaboration agreements with LSC and Virgo when operational.   
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FRANCE :  
Laboratoire de l’Accélérateur Linéaire (U. Paris-Sud+CNRS) 

Laboratoire d’Annecy de Physique des Particules (CNRS) 
Astroparticules et Cosmologie (U. Paris 7+CNRS) 
Laboratoire des Matériaux Avancés (Lyon-CNRS) 

Laboratoire Kastler-Brossel (ENS – U. Paris 6 - CNRS) 
Observatoire de la Côte d’Azur  (CNRS, Nice) 

ESPCI (Paris) 

ITALY: 

INFN + Universities of 
Firenze-Urbino 

Genova 
Napoli 
Perugia 

Roma La Sapienza 
Roma Tor Vergata 

Pisa 
Padova-Trento 

NIKHEF,  Amsterdam 
Radboud University ,  Nijmegen 

The NETHERLANDS 
Institute of Mathematics 

Polish Academy of Sciences 
Varsaw 

POLAND 

RMKI,  
Academy of sciences 

Budapest 
HUNGARY 

EGO Site 
Cascina 

EGO Council (CNRS, INFN, NIKHEF) 

5"



LIGO-G1300843 6"



LIGO-G1300843 7"



LIGO-G1300843 8"

Virgo Steering Committee 
(spokesperson : J-Y.Vinet) 

Advanced Virgo Project Leader 
G. Losurdo 

Virgo Editorial Board 
G. Gemme (chair) 

P. Hello 
F. Marion 

E. Majorana 

Detector WBS : SSMs 
DAQ (L. Rolland)      LAPP 
DET (R. Gouaty)       LAPP 
INF (A. Paoli)            EGO 
INJ (E. Genin)           EGO 
ISC (B. Swinkels)      EGO 
MIR (L. Pinard)          LMA 
OSD (J. Degallaix)     LMA 
PAY (P. Rapagnani)   RomaLS 
PSL (N. Man)             ARTEMIS 
SAT (R. Passaquieti) Pisa  
SBE (A. Bertolini)       Nikhef 
SLC (J. Marque)         EGO 
TCS (V. Fafone)          RomaTV 
VAC (A. Pasqualetti)   EGO 

CCB : 
J-Y. Vinet (Chair) 

G. Losurdo 
B. Mours 
F. Ferrini 
F. Ricci 

J. Van Den Brand 

IPRB : 
B. Mours (Chair) 

Commissioning 
Coordinator 

B. Swinkels 

Data Analysis Coordinator 
(P. Astone) 

Physics Groups : 

Bursts (G. Prodi) 
CBC    (C. Van Den Broeck) 
CW      (A. Krolak) 
Stoch   (T. Regimbau) 
VDQ    (D. Verkindt) 
Noise stud. (E. Cuoco) 

Technical 
Manager 

H. Heitmann 
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>900 members, >80 institutions, 17 countries 
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X-ray and UV/
Optical 

Radio 

•  Observing partners in S6/VSR3: 
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Astron Astrophys 541 (2012) A155 
Astron Astrophys 539 (2012) A124 



LIGO-G1300843 13"



LIGO-G1300843 14"

atlasofthe universe.com 



LIGO-G1300843 

•  After the published discovery of four gravitational events 
with data from LSC and/or Virgo detectors, both the LSC 
and Virgo will begin releasing especially significant triggers 
(with FAR< 1/100 yrs) promptly to the entire scientific 
community to enable a wider range of follow-up 
observations.  This may happen after 2018 (?).  

•  Before that (staring in 2015); LVC will partner with 
astronomers to carry out an inclusive observing campaign 
for potentially interesting GW triggers, with MoUs to ensure 
coordination and confidentiality of the information. They 
are open to all requests from interested astronomers or 
astronomy projects which want to become partners 
through signing an MoU. Partners who have signed an 
MoU with the LSC and Virgo will have access to GW 
triggers with a lower significance threshold and/or lower 
latency, according to the terms of the MoU, in order to 
carry out a more systematic joint observing campaign and 
combined interpretation of the results. 

15"dcc.ligo.org, LIGO-M1200055 
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Aiming to source  
localization in the sky 
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•  Prospects for Localization of Gravitational Wave Transients by the Advanced LIGO 
and Advanced Virgo Observatories, The LIGO Scientific Collaboration and The Virgo 
Collaboration, arXiv:1304.0670 

•  In review by Living Reviews in Relativity 
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•  Current plan (http://www.ligo.org/science/GWEMalerts.php), on advice of 
internal and external experts: 

  Before defining MOU templates, open call for “Letters of Interest” from any 
astronomer or group of astronomers or collaboration who wants to follow up 
GW triggers. Received >60 responses! 

  Meet with LOI submitters for input on MOUs, modes of partnership 
(“independent” and “coordinated”), and publication models. (This meeting!) 

  LVC defines the MOUs, and makes a call for signing MOUs (Oct?), publishing 
criteria for evaluation.  

  LVC evaluates proposals, and decides on signing MOUs (~March).  
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•  Meet all who expressed expressed interest in GW-EM 
astronomy!  

•  Explain status of GW detectors and prospects for GW events 
in the next several years. 

•  Hear and understand opinions and constraints on 
partnerships, agreements, publications,… 

Expected result after discussions in Amsterdam, Chicago and 
within LVC: signed MOUs for partnerships leading to new 
astrophysics.   
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1-30 Ms binary systems ? 
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