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Binary Compact Object Mergers 
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˙ N merge ~  10-5 −10-4  yr -1



Ground-Based
 Interferometers 

Gravitational Waves from Inspiral and Merger 



Electromagnetic Counterparts of NS-NS/NS-BH Mergers 

Importance of EM Detection: 



Electromagnetic Counterparts of NS-NS/NS-BH Mergers 

Importance of EM Detection: 

Bright, but Beamed Dimmer, but Isotropic 



•  B2FH: Type I SN light curves powered by 254Cf 

•  Today: Type Ia SNe powered by 56Ni & 56Co  
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Sources of Neutron-Rich Ejecta 

(e.g. Janka et al. 1999; Lee & Kluzniak 1999; Ruffert & Janka 2001; Rosswog
 et al. 2004; Rosswog 2005; Shibata & Taniguchi 2008) 

Current Sims:    Mej ~ 0 - 10-1 M 
Full GR / Simple EOS 

Newtonian / Realistic EOS 
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Lee et al. 2004 Neutron-Rich Freeze-Out Ye ~ 0.1-0.4  (BDM + 2009) 

Mej ~ Mdisk/3 ~ 10-3 - 10-2 M 



Radioactively-Powered Merger Transients 

•  B2FH: Type I SN light curves powered by 254Cf 

•  Today: Type Ia SNe powered by 56Ni & 56Co  
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R-Process Nucleosynthesis 

Neutrons 

P
ro

to
ns

 
Decompressing NS Matter ⇒ A ~ 100 Nuclei + Free Neutrons 

(Lattimer et al. 1977; Meyer 1989; Freiburghaus et al. 1999; Goriely et al. 2005) 
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Chart of the Nuclides 



•  R-process & Ni heating similar 

•  ~1/2 Fission, ~1/2 β-Decays   

•  Dominant β-Decays:     
 132,134,135 I,  128,129Sb,129Te,135Xe 



•  R-process & Ni heating similar 

•  ~1/2 Fission, ~1/2 β-Decays   

•  Dominant β-Decays:     
 132,134,135 I,  128,129Sb,129Te,135Xe 

fLP = 3 x 10-6 



Light Curves                                         
 (Metzger et al. 2010)


Blackbody Model 

Bolometric Luminosity 

M
etzger et al. 2010 



Three Detection Methods


V < 22-24 to probe entire Advanced
 LIGO merger volume (for MV = -15)  

Positional Uncertainty ~
 several arcminutes - degrees 

Wide-Field, Sensitive
 Telescope (e.g. LSST)  
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GRB 080503: 
Candidate Kilonova 

(Perley, BDM et al. 2009)  

Kilonova Parameters:  v ~ 0.1 c,  Mej ~ few 10-2 M , z ~ 0.1 

Optical

Rebrightening
 @ t ~ 1 day 
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˙ N merge ~ 10−4  yr -1,  Mej =10-2 M 



“Direct” Probe of the R-Process Origin 
•  Unknown origin of 1/2 of elements more massive than Fe  
•  Rival Models: Core Collapse SNe and NS Mergers 
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˙ M R ~ 10−6 M yr -1



Conclusions 
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