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Why Eccentricity?
Binary evolution phases : Inspiral (perturbative methods), Merger
(numerical relativity) and Ringdown (black hole perturbation
theory)

Residual eccentricity can be a unique tool to identify binaries formed
in dynamical environments – Lack of accurate eccentric models at
present.
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Gauge-invariant eccentricity

Eccentricity definition based on waveform quantities, not on orbital
elements.
Reduces to Newtonian definition of eccentricity at 0PN order.
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PN-NR Comparison and Hybrids
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Figure: PN-NR amplitude and frequency comparison for ℓ = 2,m = 2 spherical
harmonic mode.
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Figure: PN-NR eccentric hybrid waveform containing NR data.
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Dominant mode model

Hybrids are used as targets for calibration purposes.
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Figure: A dominant (ℓ = 2,m = 2) mode model reconstructed by matching an
eccentric inspiral (EccentricTD) with a quasi-circular waveform (SEOBNRv4) for
merger-ringdown phase. For comparison, the target hybrid is also shown here.

.
Amodel

22 (t) ≡ τa(t) AIMR
22 (t) + (1− τa(t)) Ainspiral

22 (t)

5 / 9



Introduction Gravitational waveform modelling Conclusions

Mismatch plots

1st row: Mismatch against hybrids. 2nd row: Mismatch against
TEOBResumS-Dali. 6 / 9
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Conclusions

We constructed a set of 20 long eccentric hybrids (including
dominant and higher modes) containing the accurate numerical
relativity data.
We developed a dominant mode model which performs better than
state-of-the-art quasicircular templates in capturing eccentricities in
the range 0 ≤ e0 ≤ 0.3.
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Conclusions

Thank you!

Credit: https://gigazine.net/gsc_news/
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