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Accumulation of signal-to-noise ratio in binary signals

Initial LIGO!
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[Pan, AB, Pretorius & NASA-Goddard 07]
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Inspiral: number of GW cycles predicted by PN theory
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Inspiral: number of GW cycles predicted by PN theory

M = (15 + 15) M
fin = 40 Hz; fgn = 147 Hz

X = [S|/m?
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Closeness of non-spinning PN approximants

Effectualness
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Total Mass(Mg )

For detection, PN-approximants are “the same” for M < 12M

[AB, Iyer, Ochsner, Pan & Sathyaprakash 09]
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Biases in binary parameters
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EOB inspiral-plunge waveform
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e What could the “merger”’ signal be?
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EOB inspiral-merger-ringdown waveforms
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e Very short transition merger—ringdown ® F,oq ~ 2%-12% M c?

e Energy quickly released during merger 1My c® ~ 10°* erg ~ 10°° GeV!
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Inspiral-merger-ringdown templates

Modeling analytically the inspiral, merger and ringdown of black-hole binary systems

large mass-ratio: my/m; = 103
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Simplicity and universality of merger signal over mass (and spin) range
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Comparison between all techniques: periastron advance

[Le Tiec, Mroué, Barack, AB, Pfeiffer, Sago & Taracchini 11]
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Comparison between all techniques: binding energy

e Predictions from PN theory
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[Damour, Nagar, Pollney & Reisswig 11] Similar results for m2/m1 — 2.3
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Nonspinning IMR Model
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Effectualness
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Faithfulness
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[Extreme spins ~ 0.95 ]
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Extreme anti-aligned spins
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Nonspinning IMR modes
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QNM excitation
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