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Metzger & Berger (2012)

EM Counterparts: Jet—ISM Shock (Afterglow)
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o if:
> BNS mergers = exclusive progenitors of short GRBs
- GRB jet < accretion onto BH

= merger must form BH quickly

= Mbinary < 1-21\/ITOV
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GRBs: } R
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o if:
> BNS mergers = exclusive progenitors of short GRBs ° E

- GRB jet < accretion onto BH

= merger must form BH quickly

= Mpinary = 1.2M1oy 15 2.0 25

Neutron star mass [Mg]
o and if:

O Mbinary = 135M® + 135M®

- then:
MTOV < Z.ZM@ (Lawrence+15; Fryer+15)
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GRB Radio Follow-up:

- similarly assumes:
> BNS mergers = exclusive progenitors of short GRBs

o some binary mass distribution

o bright radio emission at late times

(Nakar&Piran11; Margalit&Piran15,20; Hotokezaka&Piran15; ...)
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GRB Radio Follow-up:

> GRB radio follow-up
constrains this scenario

(Metzger&Bower14; Horesh+16; Fong+16;
Klose+19; Liu+20; Schroeder+20)
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> rule out long-lived remnant

o arguments:

o energetics
(Margalit&Metzger17)

> GRB
(Ruiz+18; Gottlieb+18; Murguia-Berthier+21; ...)
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GW170817:

> rule out long-lived remnant
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GW170817:

o rule out prompt-collapse

> main argument: ejecta mass

Coughlin, Dietrich, BM et al. (2019;
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GW170817:

o rule out prompt-collapse

o main argument: ejecta mass

= Minresh(Mtov, R1.6) > M170817

= R, > 10.3 km
(Bauswein+17; Radice+18; Capano,...,BM+20;
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GW170817:

> quantitative fitting of numerical
relativity results & kilonova
modeling to observed counterpart

(Radice&Dai19; Coughlin+19; Dietrich+20; Breschi+21; Nicholl+21)
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GW170817:

> quantitative fitting of numerical
relativity results & kilonova
modeling to observed counterpart

(Radice&Dai19; Coughlin+19; Dietrich+20; Breschi+21; Nicholl+21)
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Nicholl, BM et al. (2021)
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relativity results & kilonova
modeling to observed counterpart

(Radice&Dai19; Coughlin+19; Dietrich+20; Breschi+21; Nicholl+21)
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Nicholl, BM et al. (2021)
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GW170817: Nicholl, BM et al. (2021)
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multi-messenger:
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Summary of EM methods:

INPUT =
v

initial conditions
EOS

are NR simulations converged on outflow
/ properties, prompt-collapse threshold, ... ?
merger physics post-merger remnant evolution:
can initial conditions change naive
mass-to-remnant relationship?

(BM in prep.)
v GW strain
OUTPUT = -|:

EM counterparts

modeling kilonovae observations:
go beyond one-zone, spherical, ...

(Kasen+15; Bulla19; Darbha&Kasen20; Korobkin+21; Klion+21)



