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Binary (NS-NS and NS-BH) Mergers are naturally
expected to be accompanied
by Electromagnetic Counterparts
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GWs from Binary Mergers

[Bartos et al. 2013]
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GW emission associated to various phases of the merger




Signal for NS-NS (and NS-BH) smaller
than for BH-BH, but potentially very

informative
LIGO sensitivity to coalescing binaries
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The Holy Grail of the
Equation of State (EOS) of Neutron Stars
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Gravitational waves open a new
‘window’ to the problem

What happens when two neutron stars merge?
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= Supramassive NS:

It depends.... but in a way which
is sensitive to the NS EOS
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Can we still learn something
from SGRBs + GWs

on the NS EOS without
measuring the detailed signal?




Predictions for distributions
of remnants based on the
observed distribution of NS
Fraction of outcome products
(stable NS, supramassive NS,

v)
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EM counterparts may help reveal the nature of
the compact object left behind after the merger
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Fraction of SGRBs
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SGRB NS—BH fraction

Analysis of 96 SGRBs by Gao et
al. (2016) argues for 22% of
merger products to be sNS.

Any EOS which predicts a fraction
of sNS larger than 22% requires

that a fraction of SGRBs is due to
NS-BH mergers instead of NS-NS
mergers.



Electromagnetic Counterparts to Binary
Black Hole Mergers?

« Not expected on theoretical grounds
(unlike the NS-NS & NS-BH cases)

» Observationally: tentative detection of




An (incomplete) list of some of the proposed ideas:

Formation of a binary BH inside a massive star
[Loeb 2016, but ruled implausible by Dai et al. 2016 & Woosley 2016]

« BH-BH merger with at least one charged BH generating

evolving magnetic dipole and driving Pointing flux [Zhang 2017
see also Fraschetti 2016]

 Binary system of massive star+ BH ; star collapses
forming a second BH; BH-BH merger (with mass accretion
from the star envelope; [Janiuk et al. 2017]

« Heating of a circumbinary disk by shocks [De Mink & King 2017]

« Remnant disk from evolution of low-metallicity, high mass
stars [Perna et al. 2016]



* Fallback Disk formed after SN
explosion
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SUMMARY

() NS-NS and NS-BH mergers:
EM radiation has been detected -
now awaiting for GW counterparts




