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1) short gamma-ray burst remnants testing the EOS

2) A timescale for gravitational collapse

a) fast radio burst progenitor models
b) follow-up of short GRBs and gravitational wave bursts

Magnetic fields

Neutron stars

Masses: 1.5 suns
Diameters: 17 miles (27 km)
Separation: 11 miles (18 km)

Simulation begins 7.4 milliseconds

Black hole forms . .
Mass: 2.9 suns N " Rl
Horizon diameter: 5.6 miles (9 km)

15.3 milliseconds 21.2 milliseconds 26.5 milliseconds

Rezzolla et al. (2011) G NASAELZN Ko . ez
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060801 1.13 1.957073

070724A 0.46 1.8011-9
080905A 0.122 9.8019 7%

101219A 0.718 0.95+02-92

11.247125 326
28.721 15 90
39.261 1575 274

2.811057 138




Rotation supporting extra mass
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Kiziltan et al. (2013)
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Magnetic field GRB 101219A

and spin period Z
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Gravitational
Waves

Aasi et al. (2013)
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How many will we see?
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Fast Radio Bursts
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Lorimer et al. (2007)
I Thornton et al. (2013)

Intense, millisecond duration
bursts of radio waves
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with cosmological origin
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Fast Radio Bursts

Numerous models:

magnetar hyperflares (Popov & Postnov 2013)
binary white dwarf mergers (Kashiyama et al. 2013)

binary neutron star mergers (Totani1 et al. 2013)
stellar flares (Loeb et al. 2014)

(see Zhang (2014) The GRB/FRB connection...)



Ravi & Lasky
(arXiv:1403.6327)
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tC()llapse

supramassive NSs from binary NS mergers
collapse within 4.4 x 10*s (95 % confidence)

collapse probability density

=3 not the progenitors of Blitzars

=3 2 natural timescale for X-ray -- radio follow-up of
SGRBs and gravitational wave triggers



Summary

The formation of black holes may have recently
been observed 1n x-ray observations

0) this 1s really cool!

1) this 1s a nuclear physics experiment
a) gravitational wave observations will help

2) this provides a natural timescale for gravitational
collapse of supramassive NSs
a) constrain progenitor models for fast radio bursts

b) timescale for high-time resolution x-ray -- radio follow-
up of short GRBs and gravitational wave triggers



