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Thin atmosphere: ,
H, He, C.... Jr Outer crust: ions, electrons

Inner crust: ion lattice, soaked
in superfluid neutrons (SFn)

Outer core liquid: e, -, Skn,
perconductlng protons
Inner core: unknown
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Neutron star equation of state
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EOS constraints from GWs
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EOS constraints from GW+EM
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From Margalit & Metzger 2017

Assumption: no prompt BH formation —> EOS must be stiff enough

Assumption: no stable remnant —> EOS must soft enough

See also Bauswein+, Rezzolla+, Shibata+, Ruiz+ (2017)



Combine
EM+GW data with
simulations



WhiskyTHC

http://www.astro.princeton.edu/~dradice/whiskythc.html

e Full-GR, dynamical spacetime®
e Nuclear EOS

e Effective neutrino treatment

e High-order hydrodynamics

e Open source!

* using the Einstein Toolkit metric solvers

THC: Templated Hydrodynamics Code
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Neutron rich outflows
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Dynamic ejecta: role of neutrinos

SFHo: (1.4 + 1.2) My; v cooling only
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Dynamic ejecta: role of neutrinos

SFHo: (1.4 4+ 1.2) My; v cooling and heating
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Neutron rich outflows: model
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Kilonova modeling (I)

_ 18— Light curves for best fits: visible bands
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See also: Chornock et al. 2017; Cowperthwaite et al. 2017;
Drout et al. 2017; Nicholl et al. 2017; Rosswog et al. 2017;
Tanaka et al. 2017; Tanvir et al. 2017; Villar et al. 2017 Perego, DR, Bernuzzi, arXiv:1711.03982



Kilonova modeling (l)

_18 Light curves for best fits: near-IR bands
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See also: Chornock et al. 2017; Cowperthwaite et al. 2017;
Drout et al. 2017; Nicholl et al. 2017; Rosswog et al. 2017;
Tanaka et al. 2017; Tanvir et al. 2017; Villar et al. 2017 Perego, DR, Bernuzzi, arXiv:1711.03982



Kilonova modeling (l)

_18 Light curves for best fits: near-IR bands
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See also: Chornock et al. 2017; Cowperthwaite et al. 2017;
Drout et al. 2017; Nicholl et al. 2017; Rosswog et al. 2017;
Tanaka et al. 2017; Tanvir et al. 2017; Villar et al. 2017 Perego, DR, Bernuzzi, arXiv:1711.03982
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Simulation results
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NS EOS constraints
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Extreme-density physics
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Effect on the evolution

t=10.00 ms
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Binding energy
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DR, Bernuzzi, Del Pozzo+, ApJL 842:L.10 (2017)



Gravitational waveform
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Detectabllity
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Detectabllity
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Conclusions & outlook

» Simulations can bridge GW and EM observations

* First results: constraints on the NS EQOS

» Going forward: better neutrino transport, MHD, and longer
simulations are needed

» Hope for the future: detection of the postmerger signal



