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The last LIGO-Virgo science run provided an unprecedented 
result.

The joint gravitational and electromagnetic observations 
provide insight into astrophysics, dense matter, gravitation 
and cosmology. 2



GW170817 sets an upper limit for BNS mergers at    
Gpc-3yr-1 and the masses (low spin priors) are in the range 
1.17-1.60 Msun.
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This observation is coincident 
in time and location with 
GRB170817A and optical 
transient SSS17A from galaxy 
NGC4993.  

E m i s s i o n s a c ro s s a l l E M 
spectrum (UV, X-rays, Radio)  
At 44 Mpc, this is the closest 
GW event observed so far. 

Image credits: Ryan Foley and 1M2H team 
APJ 848-2 (2017)
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Using EM counterparts, BNS mergers can be used as 
standard sirens for the measurement of H0.
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The fate of a Binary Neutron Star

Chirp-like signal

Delayed collapse: 
(2 - 4 kHz)

Prompt collapse to BH (6 - 7 kHz)

• Supramassive NS (10 - 100 s) 
• Hypermassive NS (10 - 100 ms) 
• Stable NS (100 - 105 s)

Bernuzzi 2017

Trento catalog WF

Trento catalog WF

Image credits: LVC
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What can GWs tell us? - Neutron Stars 

Inspiral 

Phase evolution 

Tidal deformability 

Constraints on 
EOS stiffness 

Merger 

Collision and merger 
of the two NSs 

Post-merger 

Frequency peaks in PM 

Compactness, radius, 
ecc… 

Ringdown 

Final mass  
and spin 
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The phase evolution is driven mainly by the tidal 
deformability
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If NS are spinning there is another EOS-dependent 
effect scaling as

' QS2

r2
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Harry & Hinderer - arXiv:1801.09972v1
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The Post-Merger spectrum will 
present at least 3 strong peaks.

f1, f2, f3
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f2 ' (f1+f3)
2
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Mode couplings may give rise to 
a fourth peak dubbed:

f2�0
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Rezzolla & Takami 
PRD 93 - 124051 (2016) 

Takami, Rezzolla, Baiotti 
PRD 91 - 064001 (2015) 
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Drawbacks

• BNS mergers are extremely difficult to model 
• Wide parameter space 
• Possible unexpected and un-modeled physics

Inadequate templates can lead to a potential loss of signal 
and/or information (e.g. most models take into account low-
spinning BNS only).

Procedures not relying on models are needed.

9
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LIGO/Virgo Data Analysis: transients 
TEMPLATE SEARCHES 

Find template that fits data best 
(matched filtering) 

BURST SEARCHES 
Minimal or no assumptions 

on source waveform and 
parameters 

!  Confident detection and PE 

!  Need exact source model, may fail if 
models don’t match Nature 

!  Can search for un-modeled and 
unexpected sources 

! Limited parameter estimation 

Both suitable for low latency analysis. 
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Low latency pipelines 
Un-modeled burst search pipelines (PRD.93.122004) 
•  Coherent WaveBurst (cWB – Klimenko et al. arXiv 1511.05999) 
•  oLIB (Omicron + LIB – Lynch et al. arXiv 1511.05955) 
•  cWB + BayesWave (van der Sluys et al. CQG 32(13):135012) 

cWB	 Omicron	

BayesWave	 LIB	 LIB	

GraceDB	 EM-partners	

€ 

ν 
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What is cWB? 

LHO	

LLO	

Data	condiNoning		

Data	condiNoning		

TF	transformaNon	
and	whitening	

TF	transformaNon	
and	whitening	

Network	TF	map	
Pixel	selecNon	
(excess	power)	Trigger	

Triggers are analyzed coherently to estimate the signal waveform 
and parameters using a constrained likelihood method 
(maximization over sky position loop) 

 (Klimenko et al. PRD 72:122002, 2005). 

Virgo	 Data	condiNoning		 TF	transformaNon	
and	whitening	
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GW170817  
Post-Merger analysis

For short duration signals (<1s), cWB has a lower limit of.

h50%
rss = 2.1⇥ 10�22Hz�1/2

<latexit sha1_base64="Xwy3jPbZROuycDhw+RdN80O4YsU="></latexit><latexit sha1_base64="Xwy3jPbZROuycDhw+RdN80O4YsU="></latexit><latexit sha1_base64="Xwy3jPbZROuycDhw+RdN80O4YsU="></latexit>

APJ 851 - 1 (2017)

Estimated PM energy is: EGW = 3.265MJc2
<latexit sha1_base64="HPNoos/srgCy1tvTN5lndpnipzA=">AAACEHicbVDLSgNBEJyNrxhfqx5FGEwET2ET8XUQgiJ6ESIYE0jiMjvpxCGzD2Z6hbDk5Cf4FV715Em8+gce/Bd34x40sU5FVTfdVU4ghUbL+jQyU9Mzs3PZ+dzC4tLyirm6dqP9UHGocV/6quEwDVJ4UEOBEhqBAuY6EupO/zTx6/egtPC9axwE0HZZzxNdwRnGkm1uFs7s6Lw+PN4tlvf3Lu2o5Yie3/FxyG/LBdvMW0VrBDpJSinJkxRV2/xqdXweuuAhl0zrZskKsB0xhYJLGOZaoYaA8T7rQTOmHnNBt6NRjCHdDjVDnwagqJB0JMLvjYi5Wg9cJ550Gd7pcS8R//OaIXYP25HwghDB48khFBJGhzRXIu4HaEcoQGTJ50CFRzlTDBGUoIzzWAzjwnJxH6Xx9JOkVi4eFa2rcr5ykhaTJRtki+yQEjkgFXJBqqRGOHkgT+SZvBiPxqvxZrz/jGaMdGed/IHx8Q0oXZu7</latexit><latexit sha1_base64="HPNoos/srgCy1tvTN5lndpnipzA=">AAACEHicbVDLSgNBEJyNrxhfqx5FGEwET2ET8XUQgiJ6ESIYE0jiMjvpxCGzD2Z6hbDk5Cf4FV715Em8+gce/Bd34x40sU5FVTfdVU4ghUbL+jQyU9Mzs3PZ+dzC4tLyirm6dqP9UHGocV/6quEwDVJ4UEOBEhqBAuY6EupO/zTx6/egtPC9axwE0HZZzxNdwRnGkm1uFs7s6Lw+PN4tlvf3Lu2o5Yie3/FxyG/LBdvMW0VrBDpJSinJkxRV2/xqdXweuuAhl0zrZskKsB0xhYJLGOZaoYaA8T7rQTOmHnNBt6NRjCHdDjVDnwagqJB0JMLvjYi5Wg9cJ550Gd7pcS8R//OaIXYP25HwghDB48khFBJGhzRXIu4HaEcoQGTJ50CFRzlTDBGUoIzzWAzjwnJxH6Xx9JOkVi4eFa2rcr5ykhaTJRtki+yQEjkgFXJBqqRGOHkgT+SZvBiPxqvxZrz/jGaMdGed/IHx8Q0oXZu7</latexit><latexit sha1_base64="HPNoos/srgCy1tvTN5lndpnipzA=">AAACEHicbVDLSgNBEJyNrxhfqx5FGEwET2ET8XUQgiJ6ESIYE0jiMjvpxCGzD2Z6hbDk5Cf4FV715Em8+gce/Bd34x40sU5FVTfdVU4ghUbL+jQyU9Mzs3PZ+dzC4tLyirm6dqP9UHGocV/6quEwDVJ4UEOBEhqBAuY6EupO/zTx6/egtPC9axwE0HZZzxNdwRnGkm1uFs7s6Lw+PN4tlvf3Lu2o5Yie3/FxyG/LBdvMW0VrBDpJSinJkxRV2/xqdXweuuAhl0zrZskKsB0xhYJLGOZaoYaA8T7rQTOmHnNBt6NRjCHdDjVDnwagqJB0JMLvjYi5Wg9cJ550Gd7pcS8R//OaIXYP25HwghDB48khFBJGhzRXIu4HaEcoQGTJ50CFRzlTDBGUoIzzWAzjwnJxH6Xx9JOkVi4eFa2rcr5ykhaTJRtki+yQEjkgFXJBqqRGOHkgT+SZvBiPxqvxZrz/jGaMdGed/IHx8Q0oXZu7</latexit>

No constrains possible.

1kHz < fGW < 4kHz
<latexit sha1_base64="4dPCiVXZmwM4nCrsYuwwGrNoIl0=">AAACCnicbVC7TgJBFJ3FF+ILtbCwmQgmVmSXmKiJBdFCSkxESICQ2eGCE2Yfmblrgpv9BL/CVisrY+tPWPgvzuIWCp7q5Jx7c+85biiFRtv+tHILi0vLK/nVwtr6xuZWcXvnVgeR4tDkgQxU22UapPChiQIltEMFzHMltNzxZeq37kFpEfg3OAmh57GRL4aCMzRSv7hXdsb1B3pOh/34qpUYckyNUO4XS3bFnoLOEycjJZKh0S9+dQcBjzzwkUumdcexQ+zFTKHgEpJCN9IQMj5mI+gY6jMPdC+eBkjoYaQZBjQERYWkUxF+b8TM03riuWbSY3inZ71U/M/rRDg87cXCDyMEn6eHUEiYHtJcCdMM0IFQgMjSz4EKn3KmGCIoQRnnRoxMVQXThzObfp40q5Wzin1dLdUusmLyZJ8ckCPikBNSI3XSIE3CSUKeyDN5sR6tV+vNev8ZzVnZzi75A+vjGzcOmGE=</latexit><latexit sha1_base64="4dPCiVXZmwM4nCrsYuwwGrNoIl0=">AAACCnicbVC7TgJBFJ3FF+ILtbCwmQgmVmSXmKiJBdFCSkxESICQ2eGCE2Yfmblrgpv9BL/CVisrY+tPWPgvzuIWCp7q5Jx7c+85biiFRtv+tHILi0vLK/nVwtr6xuZWcXvnVgeR4tDkgQxU22UapPChiQIltEMFzHMltNzxZeq37kFpEfg3OAmh57GRL4aCMzRSv7hXdsb1B3pOh/34qpUYckyNUO4XS3bFnoLOEycjJZKh0S9+dQcBjzzwkUumdcexQ+zFTKHgEpJCN9IQMj5mI+gY6jMPdC+eBkjoYaQZBjQERYWkUxF+b8TM03riuWbSY3inZ71U/M/rRDg87cXCDyMEn6eHUEiYHtJcCdMM0IFQgMjSz4EKn3KmGCIoQRnnRoxMVQXThzObfp40q5Wzin1dLdUusmLyZJ8ckCPikBNSI3XSIE3CSUKeyDN5sR6tV+vNev8ZzVnZzi75A+vjGzcOmGE=</latexit><latexit sha1_base64="4dPCiVXZmwM4nCrsYuwwGrNoIl0=">AAACCnicbVC7TgJBFJ3FF+ILtbCwmQgmVmSXmKiJBdFCSkxESICQ2eGCE2Yfmblrgpv9BL/CVisrY+tPWPgvzuIWCp7q5Jx7c+85biiFRtv+tHILi0vLK/nVwtr6xuZWcXvnVgeR4tDkgQxU22UapPChiQIltEMFzHMltNzxZeq37kFpEfg3OAmh57GRL4aCMzRSv7hXdsb1B3pOh/34qpUYckyNUO4XS3bFnoLOEycjJZKh0S9+dQcBjzzwkUumdcexQ+zFTKHgEpJCN9IQMj5mI+gY6jMPdC+eBkjoYaQZBjQERYWkUxF+b8TM03riuWbSY3inZ71U/M/rRDg87cXCDyMEn6eHUEiYHtJcCdMM0IFQgMjSz4EKn3KmGCIoQRnnRoxMVQXThzObfp40q5Wzin1dLdUusmLyZJ8ckCPikBNSI3XSIE3CSUKeyDN5sR6tV+vNev8ZzVnZzi75A+vjGzcOmGE=</latexit>

Best upper limit:

For intermediate duration signals (<500s):

h50%
rss = 5.9⇥ 10�22Hz�1/2

<latexit sha1_base64="kXMkn3RGk0rJFjNz0HIKTp5di/Q="></latexit><latexit sha1_base64="kXMkn3RGk0rJFjNz0HIKTp5di/Q="></latexit><latexit sha1_base64="kXMkn3RGk0rJFjNz0HIKTp5di/Q="></latexit>

h50%
rss = 8.4⇥ 10�22Hz�1/2

<latexit sha1_base64="4qhyGOu3OJrZWzgdlEMG1ZA6yio="></latexit><latexit sha1_base64="4qhyGOu3OJrZWzgdlEMG1ZA6yio="></latexit><latexit sha1_base64="4qhyGOu3OJrZWzgdlEMG1ZA6yio="></latexit>

Bar-mode model (cWB - STAMP):

Magnetar model (STAMP)

EGW = 2MJc2
<latexit sha1_base64="EHQ9zdDF+vj6bX94hYMmqvqmPgU=">AAACDHicbVC7SgNBFJ31GeNr1UpsBhPBKuxuoxZCUEQbIYIxgWRdZic3ccjsg5m7QlgWP8GvsNXKSmz9Bwv/xU1MoYmnOpxzL/ee48dSaLSsT2Nmdm5+YbGwVFxeWV1bNzc2b3SUKA51HslINX2mQYoQ6ihQQjNWwAJfQsPvnw79xj0oLaLwGgcxuAHrhaIrOMNc8szt8pmXnjeyY+fSS9u+6EWdCDN+65Q9s2RVrBHoNLHHpETGqHnmV7sT8SSAELlkWrdsK0Y3ZQoFl5AV24mGmPE+60ErpyELQLvpKEJG9xLNMKIxKCokHYnweyNlgdaDwM8nA4Z3etIbiv95rQS7h24qwjhBCPnwEAoJo0OaK5F3A7QjFCCy4edARUg5UwwRlKCM81xM8rKKeR/2ZPppUncqRxXryilVT8bFFMgO2SX7xCYHpEouSI3UCScP5Ik8kxfj0Xg13oz3n9EZY7yzRf7A+PgGPPuaxw==</latexit><latexit sha1_base64="EHQ9zdDF+vj6bX94hYMmqvqmPgU=">AAACDHicbVC7SgNBFJ31GeNr1UpsBhPBKuxuoxZCUEQbIYIxgWRdZic3ccjsg5m7QlgWP8GvsNXKSmz9Bwv/xU1MoYmnOpxzL/ee48dSaLSsT2Nmdm5+YbGwVFxeWV1bNzc2b3SUKA51HslINX2mQYoQ6ihQQjNWwAJfQsPvnw79xj0oLaLwGgcxuAHrhaIrOMNc8szt8pmXnjeyY+fSS9u+6EWdCDN+65Q9s2RVrBHoNLHHpETGqHnmV7sT8SSAELlkWrdsK0Y3ZQoFl5AV24mGmPE+60ErpyELQLvpKEJG9xLNMKIxKCokHYnweyNlgdaDwM8nA4Z3etIbiv95rQS7h24qwjhBCPnwEAoJo0OaK5F3A7QjFCCy4edARUg5UwwRlKCM81xM8rKKeR/2ZPppUncqRxXryilVT8bFFMgO2SX7xCYHpEouSI3UCScP5Ik8kxfj0Xg13oz3n9EZY7yzRf7A+PgGPPuaxw==</latexit><latexit sha1_base64="EHQ9zdDF+vj6bX94hYMmqvqmPgU=">AAACDHicbVC7SgNBFJ31GeNr1UpsBhPBKuxuoxZCUEQbIYIxgWRdZic3ccjsg5m7QlgWP8GvsNXKSmz9Bwv/xU1MoYmnOpxzL/ee48dSaLSsT2Nmdm5+YbGwVFxeWV1bNzc2b3SUKA51HslINX2mQYoQ6ihQQjNWwAJfQsPvnw79xj0oLaLwGgcxuAHrhaIrOMNc8szt8pmXnjeyY+fSS9u+6EWdCDN+65Q9s2RVrBHoNLHHpETGqHnmV7sT8SSAELlkWrdsK0Y3ZQoFl5AV24mGmPE+60ErpyELQLvpKEJG9xLNMKIxKCokHYnweyNlgdaDwM8nA4Z3etIbiv95rQS7h24qwjhBCPnwEAoJo0OaK5F3A7QjFCCy4edARUg5UwwRlKCM81xM8rKKeR/2ZPppUncqRxXryilVT8bFFMgO2SX7xCYHpEouSI3UCScP5Ik8kxfj0Xg13oz3n9EZY7yzRf7A+PgGPPuaxw==</latexit>

EGW = 4MJc2
<latexit sha1_base64="PISKqKOvnTcqvH/3eht7w9LtDgE=">AAACDHicbVDLSgNBEJyNrxhfUU/iZTARPIXdIKgHISiiFyGCMYFkXWYnnThk9sFMrxCW4Cf4FV715Em8+g8e/Bd31xw0sU5FVTfdVW4ohUbT/DRyM7Nz8wv5xcLS8srqWnF940YHkeLQ4IEMVMtlGqTwoYECJbRCBcxzJTTdwWnqN+9BaRH41zgMwfZY3xc9wRkmklPcKp858XlzdLx/6cQdV/SDboAjflstO8WSWTEz0GlijUmJjFF3il+dbsAjD3zkkmndtswQ7ZgpFFzCqNCJNISMD1gf2gn1mQfajrMII7obaYYBDUFRIWkmwu+NmHlaDz03mfQY3ulJLxX/89oR9g7tWPhhhODz9BAKCdkhzZVIugHaFQoQWfo5UOFTzhRDBCUo4zwRo6SsQtKHNZl+mjSqlaOKeVUt1U7GxeTJNtkhe8QiB6RGLkidNAgnD+SJPJMX49F4Nd6M95/RnDHe2SR/YHx8A0A3msk=</latexit><latexit sha1_base64="PISKqKOvnTcqvH/3eht7w9LtDgE=">AAACDHicbVDLSgNBEJyNrxhfUU/iZTARPIXdIKgHISiiFyGCMYFkXWYnnThk9sFMrxCW4Cf4FV715Em8+g8e/Bd31xw0sU5FVTfdVW4ohUbT/DRyM7Nz8wv5xcLS8srqWnF940YHkeLQ4IEMVMtlGqTwoYECJbRCBcxzJTTdwWnqN+9BaRH41zgMwfZY3xc9wRkmklPcKp858XlzdLx/6cQdV/SDboAjflstO8WSWTEz0GlijUmJjFF3il+dbsAjD3zkkmndtswQ7ZgpFFzCqNCJNISMD1gf2gn1mQfajrMII7obaYYBDUFRIWkmwu+NmHlaDz03mfQY3ulJLxX/89oR9g7tWPhhhODz9BAKCdkhzZVIugHaFQoQWfo5UOFTzhRDBCUo4zwRo6SsQtKHNZl+mjSqlaOKeVUt1U7GxeTJNtkhe8QiB6RGLkidNAgnD+SJPJMX49F4Nd6M95/RnDHe2SR/YHx8A0A3msk=</latexit><latexit sha1_base64="PISKqKOvnTcqvH/3eht7w9LtDgE=">AAACDHicbVDLSgNBEJyNrxhfUU/iZTARPIXdIKgHISiiFyGCMYFkXWYnnThk9sFMrxCW4Cf4FV715Em8+g8e/Bd31xw0sU5FVTfdVW4ohUbT/DRyM7Nz8wv5xcLS8srqWnF940YHkeLQ4IEMVMtlGqTwoYECJbRCBcxzJTTdwWnqN+9BaRH41zgMwfZY3xc9wRkmklPcKp858XlzdLx/6cQdV/SDboAjflstO8WSWTEz0GlijUmJjFF3il+dbsAjD3zkkmndtswQ7ZgpFFzCqNCJNISMD1gf2gn1mQfajrMII7obaYYBDUFRIWkmwu+NmHlaDz03mfQY3ulJLxX/89oR9g7tWPhhhODz9BAKCdkhzZVIugHaFQoQWfo5UOFTzhRDBCUo4zwRo6SsQtKHNZl+mjSqlaOKeVUt1U7GxeTJNtkhe8QiB6RGLkidNAgnD+SJPJMX49F4Nd6M95/RnDHe2SR/YHx8A0A3msk=</latexit>
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4.8MJc2
<latexit sha1_base64="bJNAbkzP6EEnt35HwBa/U7stVu8=">AAACB3icbVC7TgJBFJ3FF+ILH53NRDCx2uwSE7Ej2tiYYCJCAriZHS44YXZ2M3PXBDf8gF9hq5WVsfUzLPwXl5VCwVOdnHNv7rnHj6Qw6DifVm5hcWl5Jb9aWFvf2Nwqbu/cmDDWHBo8lKFu+cyAFAoaKFBCK9LAAl9C0x+eT/zmPWgjQnWNowi6ARso0RecYSp5xb3ysV299JKOLwZhL8Qxv62UvWLJsZ0MdJ64U1IiU9S94lenF/I4AIVcMmParhNhN2EaBZcwLnRiAxHjQzaAdkoVC8B0kyz9mB7GhmFII9BUSJqJ8HsjYYExo8BPJwOGd2bWm4j/ee0Y+9VuIlQUIyg+OYRCQnbIcC3SWoD2hAZENkkOVCjKmWaIoAVlnKdinPZUSPtwZ7+fJ42KfWq7V5VS7WxaTJ7skwNyRFxyQmrkgtRJg3DyQJ7IM3mxHq1X6816/xnNWdOdXfIH1sc3JMKYhw==</latexit><latexit sha1_base64="bJNAbkzP6EEnt35HwBa/U7stVu8=">AAACB3icbVC7TgJBFJ3FF+ILH53NRDCx2uwSE7Ej2tiYYCJCAriZHS44YXZ2M3PXBDf8gF9hq5WVsfUzLPwXl5VCwVOdnHNv7rnHj6Qw6DifVm5hcWl5Jb9aWFvf2Nwqbu/cmDDWHBo8lKFu+cyAFAoaKFBCK9LAAl9C0x+eT/zmPWgjQnWNowi6ARso0RecYSp5xb3ysV299JKOLwZhL8Qxv62UvWLJsZ0MdJ64U1IiU9S94lenF/I4AIVcMmParhNhN2EaBZcwLnRiAxHjQzaAdkoVC8B0kyz9mB7GhmFII9BUSJqJ8HsjYYExo8BPJwOGd2bWm4j/ee0Y+9VuIlQUIyg+OYRCQnbIcC3SWoD2hAZENkkOVCjKmWaIoAVlnKdinPZUSPtwZ7+fJ42KfWq7V5VS7WxaTJ7skwNyRFxyQmrkgtRJg3DyQJ7IM3mxHq1X6816/xnNWdOdXfIH1sc3JMKYhw==</latexit><latexit sha1_base64="bJNAbkzP6EEnt35HwBa/U7stVu8=">AAACB3icbVC7TgJBFJ3FF+ILH53NRDCx2uwSE7Ej2tiYYCJCAriZHS44YXZ2M3PXBDf8gF9hq5WVsfUzLPwXl5VCwVOdnHNv7rnHj6Qw6DifVm5hcWl5Jb9aWFvf2Nwqbu/cmDDWHBo8lKFu+cyAFAoaKFBCK9LAAl9C0x+eT/zmPWgjQnWNowi6ARso0RecYSp5xb3ysV299JKOLwZhL8Qxv62UvWLJsZ0MdJ64U1IiU9S94lenF/I4AIVcMmParhNhN2EaBZcwLnRiAxHjQzaAdkoVC8B0kyz9mB7GhmFII9BUSJqJ8HsjYYExo8BPJwOGd2bWm4j/ee0Y+9VuIlQUIyg+OYRCQnbIcC3SWoD2hAZENkkOVCjKmWaIoAVlnKdinPZUSPtwZ7+fJ42KfWq7V5VS7WxaTJ7skwNyRFxyQmrkgtRJg3DyQJ7IM3mxHq1X6816/xnNWdOdXfIH1sc3JMKYhw==</latexit><latexit sha1_base64="bJNAbkzP6EEnt35HwBa/U7stVu8=">AAACB3icbVC7TgJBFJ3FF+ILH53NRDCx2uwSE7Ej2tiYYCJCAriZHS44YXZ2M3PXBDf8gF9hq5WVsfUzLPwXl5VCwVOdnHNv7rnHj6Qw6DifVm5hcWl5Jb9aWFvf2Nwqbu/cmDDWHBo8lKFu+cyAFAoaKFBCK9LAAl9C0x+eT/zmPWgjQnWNowi6ARso0RecYSp5xb3ysV299JKOLwZhL8Qxv62UvWLJsZ0MdJ64U1IiU9S94lenF/I4AIVcMmParhNhN2EaBZcwLnRiAxHjQzaAdkoVC8B0kyz9mB7GhmFII9BUSJqJ8HsjYYExo8BPJwOGd2bWm4j/ee0Y+9VuIlQUIyg+OYRCQnbIcC3SWoD2hAZENkkOVCjKmWaIoAVlnKdinPZUSPtwZ7+fJ42KfWq7V5VS7WxaTJ7skwNyRFxyQmrkgtRJg3DyQJ7IM3mxHq1X6816/xnNWdOdXfIH1sc3JMKYhw==</latexit>



Can we observe a PM 
signal with current 

sensitivities?

?
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Sensitivity not enough yet

The post merger falls in a frequency region where the 
detectors are not sensitive enough or not calibrated.

We can only set upper limits on the signal.

Bernuzzi 2017
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• At 40 Mpc even a matched-filter search would have a SNR 
of less than 2. 

• At design sensitivity, matched filter with precisely 
modelled PM could detect merger remnants between 20 
and 40 Mpc with a reasonable SNR. 

• Theoretical uncertainties make un-modelled searches 
important.

Conclusions
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The End

Matteo Di Giovanni 
LIGO-Virgo Collaboration 

GRASS 2018 
Padova 01-02/03


