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Some material ejected 
tidally (and through 
disk wind).  
Decompresses, 
producing many 
massive, neutron-
rich, radioactive 
species. Their decay 
powers ‘kilonova’ 
(aka. macronova) 
emission  
(Li & Paczynski 1998). 

Neutron-star/neutron-star 
Neutron-star/black-hole 



End products stable and long-lived r-process elements (Lattimer & 
Schramm 1974), whose origin has long been puzzling (Burbidge, 
Burbidge, Fowler & Hoyle 1958). 



“Chirps” from compact binary mergers 
are best candidates for detection with 
advanced generation of gravitational 
wave detectors, from ~mid-2015. 

Electromagnetic observations of GW sources would greatly 
increase science return e.g. providing redshifts.   



Prime candidate for 
production of short-
duration GRBs (plausible 
time-scales, energetics 
and rates). 
(Eichler et al. 1989; Lipunov et 
al. 1995) 
 



de Ugarte Postigo et al. 2013 

 

Bright burst and 
unambiguously short 
duration. 

Afterglow provided  
afterglow redshift with 

GTC, z ~ 0.36 



 
Transient emission seen 
in near-infrared in HST 
imaging at 9 days post-

burst. 

Consistent with high 
opacity line-blanketing 
of optical light. 



Comparison to Barnes & 
Kasen (2013) models 
suggests ejected mass 
~0.05 M¤ 

Rather high, compared 
to recent simulation 

predictions, but many 
uncertainties e.g. 
emission could be 

boosted by being seen 
“pole on” (e.g. 

Grossman et al. 2014). 

Tanvir, Levan et al. 2013 
Berger et al. 2013 
Fong et al. 2014 



Rowlinson et al 2010 

Near SGRBs, like GRB 080905A at  
z = 0.12 (~500 Mpc), would 

provide further opportunities to 
monitor light curves and spectra of 

KN emission. 

Kasen et al 2013; 2014  



KN emission likely to be roughly isotropic and environment independent. 

Aasi et al. 2013 

 



Network BNS Horizon 
Typical error 

region 

Early aLIGO/AdV (2016) 60-100 Mpc 100 ☐° 

Full Advanced Network (inc. 
India; 2022) 130-200 Mpc 20 ☐° 

Telescope Time to scan 100 ☐° Time to scan 20 ☐° 

VISTA 7 hr, reaching JAB = 20 21 hr, reaching JAB = 21.5 

LSST 3 hr, reaching zAB = 24 8 hr, reaching zAB = 25.5  

Exposure times required to reach S/N=15 σ (assuming GRB130603B is typical).  
Strategies likely to require multiple filters and possibly multiple visits. 

 

=> Viable over several nights, but demanding. Also requires further followup 
(spectra, light curves, host searches) to weed out false positives. 



Would like to know the rates as function of environment 

And yields 

Best prospects may be from the GW detections, assuming numbers 
sufficient (alternative route via S-GRBs does provide reasonable statistics, 

but more assumptions needed – both routes should agree, of course). 

Spectroscopy of low-z KNe found as either GW counterparts or in dedicated 
surveys. At the moment limited in part by available atomic data. 

Ultimately provide the budget for r-process nucleosynthesis 


