GW170817: The Detection of a
Binary Neutron Star Merger




Advanced LIGO
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* [he probability of a chance
temporal and spatial association of
GW170817 and GRB170817A Is
5.0 x 108

 \We can confirm binary neutron
stars as the progenitors of short,
hard gamma-ray bursts

* [The time delay between the end of
the gravitational-wave signal anad
the start of the gamma-ray burst

s 1.74 (+/- 0.05) s

Abbott,..., DAB et al. (LSC, Virgo, Fermi, Integral) Apd 848 L13 (2017)
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Cannon et al. Apd 748 136 (2012)
Messick et al. PRD 95, 042001 (2017)
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Rapid offline re-analysis of Hanford, Livingston, and Virgo data
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Nitz,... DAB. Apd 849 118 (2017)



Singer and Price PRD 93, 024013 (2016)



GCN 21513 at 1:54 pm EDT with localization...



0.004
= 11887 goa M

mq = 1.36 — 1.60Ms (90% credible)

mo = 1.17 — 1.36 M (90% credible)

Dy, = 4075, Mpc

Abbott,..., DAB et al. PRL 119 161101 (2017)
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R = 154013500 Gpe °yr~!

Abbott, ..., DAB, et al. Apd 832 L21 (2016)
Abbott,..., DAB et al. PRL 119 161101 (2017)
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Virgo Localization



Leo Singer



Glitch Removal
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Usman,... DAB, et al. Class Quant Grav, 33 215004 (2016)



Cornish and Littenberg Class. Quant. Grav. 32 135012 (2015)



Future Detectors



Beyond Advanced LIGO

Miller et al. Phys. Rev. D 91, 062005 (2015) Dwyer et al. Phys. Rev. D 91, 082001 (2015)



Cosmic Explorer

Abbott, ...., DAB, et al. Class. Quant. Grav. 34 044001 (2017)



