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First generation detectors
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Detector sensitivity
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The search
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“Blind Injection” successfully recovered
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Coalescence Rates

. LIGO-Virgo
o upper limits
£10° Abadie et al
2 PRD (2012)
:

E 10
E‘? 1077 Astrophysical
E Predictions
10-10 Abadie et al
BNS NSBH BEH CQG (2010)

10



(M2J)VIRGO

Possible LIGO sensitivity evolution
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Implication for binary mergers
» Post-Newtonian waveform
h(f) = Af S expl2mift + c(aM )73 4 .. ]
followed by numerical merger/ringdown
- Expected signal to noise ratio p = ||

h|* = 4Re/0 f‘h((}‘)

 Parameter estimation: },/ = ), + §h
distinguishable from 7 provided|dh| 2> 3
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Implication for binary mergers
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Rates measurements
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Rate

Different astrophysical
models give different

rates

Can measure rate
accurately with only a
handful of events.

Can restrict models
and infer astrophysics
of binary formation
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Black Hole Masses
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Gamma Ray Burst Classification
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Short Gamma Ray Bursts

* Thought to be the merger of
Neutron Star-Neutron Star or
Neutron Star-Black Hole

« ~1000 times more likely to
see a signal at GRB time than =
random time
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) GRB 070201

* Localization overlaps M31
(at 770 kpc)

 No GW signal observed

* Exclude NS-NS and
NS-BH merger in M31 with
99% confidence

 |ndirect support for
hypothesis of soft gamma
repeater in M31
Abbott et al. ApJ (2008)
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GRB 051103

* Localization overlaps M81
(at 3.6 Mpc)
« No GW signal observed

« Exclude binary merger progenitor
as function of opening angle
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Short GRB exclusion distances
2005-7 run Binary Merger Model 2009-10 run
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Future Prospects
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| ocalization

» Localization is primarily by triangulation
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Detector baseline

LIGO-LIGO: 10 ms
LIGO-Virgo: 27 ms
LIGO-India: 35-40ms
Virgo-India: 22ms

SF, NJP (2009), CQG (2011)

Timing accuracy
(21 p op)

o;:~ 100 Hz, dependent on
high frequency sensitivity

10'21
N
I zz\ \
£ 10
s)
>
2

o)
»

10
Frequency (Hz)



M2V RGO

Hanford-Livingston-Virgo
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Conclusions

* The era of GW astronomy is
just around the corner

* There's much more to it than
just making detections

Accurate parameter
measurement and good
co-ordination with EM
observers required to fully
take advantage
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