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GRB Astronomy (since 1968)

10 < EM Satellites
~ 10000 Detected Events

(GRB - GF - SGR — Afterglow)
~ 10000 Candidates for

* Supernovae (SN)
* Magnetars - Soft Gamma Repeaters (SGR)

* Binary system coalescence —.merger (NS-NS; BH-NS)



Search for gravitational waves associated with the gamma ray burst GRB030329
using the LIGO detectors

PHYSICAL REVIEW D 72, 042002 (2005)

137 citations (2005-2020)
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Search for gravitational-wave bursts associated with gamma-ray bursts using
data from LIGO Science Run 5 and Virgo Science Run 1
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Search for gravitational-wave inspiral signals associated with short Gamma-Ray
Bursts during LIGO's fifth and Virgo's first science run
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Search for gravitational waves associated with gamma-ray bursts during LIGO
science run 6 and Virgo science runs 2 and 3
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Search for gravitational wave radiation associated with the pulsating tail of the SGR
1806-20 hyperflare of 27 December 2004 using LIGO
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Search for Gravitational Wave Bursts from Soft Gamma Repeaters

GO Scientific Collaboratior « B. Atbott (Caltech) Show All(447)
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Stacked Search for Gravitational Waves from the 2006 SGR 1200+14 Storm

LIGO Scientific Collasoration = 3.2 Abbott [LIGO Lab., Catech) Show Al(5C2)
May 3, 2009

7 pagas

Fublished in: Astrophys.J.Lett. /07 (20U8) L638-L/4
e-Print: 0905.0005 “astro-aoh.H=)

DO 10.1088/0004-63 /X//01/2)L6E

Repart number: | GO-209C0024

Accalerator expeniments: LIGO

\iew ir: ADS Abstract Service

[® odt [= cite =) bk citaticns

C'tations per year

N

2009 2012 201k 2018 2019

14



Search for Gravitational Wave Bursts from Six Magnetars

LIGC Scientific and Virgc Collaborations « J. Abadie (Caltech) Show AI(7EE)
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Implications for the Origin of GRB 070201 from LIGO Observaticns

LIGO Scientific Collanoretion » B. Abbott ILIGC Leb., Caltech) Show ANI(428)
Nov &, 2C07

10 oages

Puklished in: Astrophys.J. 681 (2008) 1419-1128
e-Print: 077 1.1163 “astro-ph]

DOI: 12.1086/587954

Regort number: LIGO-PC70081-A

Accelerator exoeriments. LIGO

View n: ADS Abstract Service

pdf  [= cite %) 175 citations

Citations per year

\
*
\

)
/

2007 2010 2013 2C16 2019

16



Implications For The Origin Of GRB 051103 From LIGO Observations
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PRL 119, 161101 (2017) PHYSTCAL REVIEW LETTERS 20 OCTOBER 2017
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GW170817: Observation of Gravitational Waves from a Binary Neutron Star Inspiral

B.P. Abbott et al.”

(LIGO Scientific Collaboration and Virgo Collaboration)
(Received 26 September 2017; revised manuscript received 2 October 2017; published 16 October 2017)

On August 17, 2017 at 12:41:04 UTC the Advanced LIGO and Advanced Virgo gravitational-wave
detectors made their first observation of 4 binary neutron star inspiral. The signal, GW 170817, was detecled
with a combined signal-to-noise ratio of 32.4 and a false-alarm-rate cstimate of less than onc per
8.0 x 10* ycars. We infer the component masses of the binary o be between 0.86 and 2.26 M, in
agreement with masses of known neutron stars. Restricting the component spins to the range inferred in
binary neutron stars, we find the component masses to be in the range 1.17-1.60 M, with the total mass of
the system 2.7«51-'_*(?:0“11 M ,. The source was localized within a sky region of 28 deg? (90% probability) and
had a luminosity distance of 40}, Mpc, the closest and most preciscly localized gravitational-wave signal
yet. The association with the y-ray burst GRB 170817A, detected by Fermi-GBM 1.7 s after the
coalescence, corroborates the hypothesis of a neutron star merger and provides the first direct evidence of a
link between these mergers and short y-ray bursts. Subsequent identification of transient counterparts
across the electromagnetc spectrum in the same location further supports the interpretation of this evenl as
4 neutron star merger. This unprecedented joint gravitlatonal and clectromagnetic observation provides
insight into astraphysics, densec matter, gravitation, and cosmology.
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Search for Post-merger Gravitational Waves from the Remnant
of the Binary Neutron Star Merger GW170817

LIGO Scientific Collaboration and Virgo Collaboration
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Abstract

The first observation of a binary neutron star (NS) coalescence by the Advanced LIGO and Advanced Virgo
gravitational-wave (GW) detectors offers an unprecedented opportunity to study matier under the most extreme
conditions. After such a merger, a compact remnant is left over whose nature depends primarily on the masses of the
inspiraling objects and on the equation of state of nuclear matter. This could be either a black hole (BH) or an NS, with
the latter being either long-lived or too massive for stability implying delayed collapse to a BH. Here, we present a
search for GW's from the remnant of the binary NS merger GW 170817 using data from Advanced L1GO and Advanced
Virgo. We search for short- (£1 s) and intermediate-duration (<500 s) signals, which include GW emission from a
hypermassive NS or supramassive NS, respectively. We find no signal from the post-merger remnant. Our derived strain
upper limits are more than an order of magnitude larger than those predicted by most models. For short signals, our best
upper limit on the root sum square of the GW strain emitted from 1-4kHz is 220* = 2.1 x 102 Hz~'/2 at 50%
detection efficiency. For intermediate-duration signals, our best upper limt at 50% detection efficiency 1s
hV% — 8.4 x 1072 Hz~"/2 for a millisecond magnetar model, and 220" = 5.9 x 1022 Hz~"/? for a bar-mode
model. These results indicate that post-merger emission from a similar event may be detectable when advanced

: e : . 19
detectors reach design sensitivity or with next-generation detectors.
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Multimessenger Astronomy (Searching for)

* Supernovae (SN)
* Magnetars - Soft Gamma Repeaters (SGR)

* Binary system coalescence — merger — (NS-NS; BH-NS)

: MOM Questions

1. Astrophysical data interpretation (only) from EM Telescopes
2. GRB-GW astrophysical correlation (LVC-GRB since 2003)
3. GW170817 vs (previous) LVC measurements



