
Advanced GW detectors design 
sensitivity at the time of LSST  

l  Network : 
-  ~2022 : 4 interferometers (2 LIGO, Virgo and KAGRA) at design. 
-  ~2024 : a fifth one : LIGO India 

l  Sensitivity : likely an heterogen network. Maximal Binary Neutron Star 
range (horizon/2.6) : ~200 Mpc. > Gpc for Binary Black-Holes. 

[gr-qc/1304.0670] « Prospects for Observing and Localizing Gravitational-WaveTransients with Advanced LIGO, Advanced Virgo andKAGRA« Abbott, et al. 



LIGO Virgo and KAGRA sensitivity 
evolution  



GW network detectors observing strategy 
l  Follow-up mode :  

-  The network will follow-up all LSST triggers associated to a potential source 
of GWs : Core collapse supernova (CCSN), GRB, magnetars, Soft Gamma 
Ray bursts, kilonova, … (Delta T0 < 1 jour) 

-  4/5 interferometers network : full sky almost covered at any time. 
-  The GW detectors horizon for each of these sources will be very different : 

l  BNS range : 200 Mpc 
l  CCSN range : ~10 kpc (standard model of emission) → 20 Mpc (exotic 

models) 
l  Magnetars : ~100 kpc 

-  Sub-threshold analyzes (already performed with Fermi-GBM triggers). 
l  Alerts mode :  

-  LIGO-Virgo will generate Open Public Alerts (will start during O3 in 2019) 
-  OPA rate ? Not yet defined for O3. 
-  OPA content ? Not yet defined for O3. 
-  OPA media : Galactic Circular Network likely for O3 (email, téléphone…) 



Advanced GW detectors sky 
localization performance 

l  Can use the BNS case as a proxy. 
l  Key factor : the number of interferometers and their localization in the 

network : 
-  Median 90 % credible region : 9-12 deg² with 5 ifos (2024)  

4 ifos 5 ifos 

Factor 10 of  
improvement  
with 5 ifos  
(LIGO-India) 



Joint observation 
l  GW detectors interested by source identification information 

Ex : type Ib/Ic supernova t_zero and prompt light curve 
l  GW triggers information ; we provide : 

-  If binary system, probability the source contains a neutron 
star or not 

-  Sky map : 90 % CR can still be large at the time of LSST 
(100 deg²). Can also be lower than 10deg². Case by case 
TO decision depending on GW source localization 
accuracy ? 
l  more details very soon in gr-qc/1304.0670:v2   
l  will be important to have discussions before LSST starts 


