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Credit: Astronomy Picture of the Day, Feb 7 2016

Advanced Laser Interferometer 
Gravitational-wave Observatory (aLIGO) 

Sept 2015+



Gravitational waves only
~10-100’s of sq. degrees

Image Credit: LIGO/Axel Mellinger 

Other localization papers: 	

Nissanke et al. 2011	


Abbott et al. 2013	

Rodriguez et al. 2014

GW150914 
630 sq. deg. 

Abbott et al. 2016
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Key Questions for Detection

What is the most promising 
electromagnetic counterpart? 

!

What constraints can we place 
at present?
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Isotropic counterparts  
are more promising
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Key Questions for Detection

What is the most promising 
electromagnetic counterpart? 

!

What constraints can we place 
at present?
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Testing the current era of models
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radio magnetar 
signatures

hypermassive 
neutron star	

(“magnetar”)

1053 erg 
how long?

Nakar & Piran 2011;	

Metzger & Bower 2014



Models calculated from Nakar & Piran 2011; Metzger & Bower 2014; see also: Siegel et al. 2016
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On the horizon

Gemini provides 
spectroscopic 
confirmation. 

(PI: Chornock)

Chandra detects off-axis 
X-ray afterglow emission. 

(PI: Fong)

VLA detects signatures 
of magnetar formation. 

(PI: Alexander)

Advanced LIGO-VIRGO 
network detects a 

source (200 sq. deg.)
CTIO/DECam identifies 
candidate counterparts. 

(PI: Berger)

Soares-Santos et al. 2016	

Cowperthwaite et al. 2016



In a decade?

Advanced LIGO-VIRGO 
network detects a 

source (10 sq. deg.)
LSST identifies 

candidate counterparts.

Your favorite 
ELT provides 
spectroscopic 
confirmation.

WFIRST tracks the 
temporal evolution.

SKA detects signatures 
of magnetar formation.



Future Challenges for Detection

Accurate light curve predictions 
!

!

Informed observing strategies 
kilonovae: Cowperthwaite et al. 2015 

!

!

Contamination across EM spectrum
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