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LIGO
Binary Black Holes

- Coalescence: Inspiral-Merger-Ringdown
- Gravitational Wave Signal

* Which waveform models are best?

« Template banks
* Spin
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LIGO

Spin
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LIGO IMR Phenomenological
Waveforms
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LIGO
Matched Filtering

o [TEHR(S) + 5 (RS
(s,h>—2/0 50 df
PSD
p=(3,h) h=—

v/ (h|h)

LIGO-G1400914-v1 5 Form FO900043-v1



LIGO
Matched Filtering

o [E(NHR(f) + ()RS
(s, h) —2/0 5. (/) df
PgD
5 o7 - h
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= Signal very important for searches
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LIGO

Model Parameters

Intrinsic Parameters
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LIGO

Model Parameters

Intrinsic Parameters
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LIGO
Model Parameters

precessing spin

Intrinsic Parameters rediieee
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LIGO

Template Bank

- Stochastic bank algorithm
* Minimum required match: 0.97
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LIGO
Template Bank Simulations

* Injections
« Tests whether bank is useful

- effectualness - the overlap between templates and
signals maximized over intrinsic and extrinsic
parameters
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Injection Effective Precession x,
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LIGO
Future Work

- Recover simulated precessing signals in “real” data

* Does the inclusion of spin improve sensitivity of
actual search pipelines to precessing signals?

- Construct bank down to lower frequencies

- Assess effectualness of available precessing
waveform models
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LIGO
Waveform Models

- IMRPhenomA/B (non-spinning)
« IMRPhenomC (aligned spin)
- IMRPhenomP (precessing)

- Inspiral-Merger-Ringdown, analytical model based
on phenomenology of sources

* Includes effects of precession of orbital plane of
BBH

 “Twisting up” of spin-aligned IMR waveforms
- EOBNR (non-spinnning)
- SEOBNR (aligned/precessing spin)
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LIGO Calculation of Precession
Parameter

mo

max(A1S11,A252)
Ay

3M3_;

A; =24

Zmi

LIGO-G1400914-v1 19 Form FO900043-v1



LIGO
Template Bank

- Stochastic bank algorithm
* Minimum required match: 0.97
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