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Introduction

m Black Holes in dense stellar environments can undergo dynamical interactions that

can lead to flyby encounters, highly eccentric orbits or direct captures.

m We study the direct capture scenario, which is a strong field interaction, hence NR

waveforms are needed.

m Using these NR waveforms we study the sensitivity of the cWB all-sky short-duration

search to gravitational waves from Black Hole Capture events during O2.
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Astrophysical Scenarios

m Binary black holes form either in isolated evolution or dynamically

At merger: < circularized < may have significant eccentricity

m An example of dynamical formation is radiation-driven direct capture:

Close encounter —  become bound —  quickly merge

m Direct capture is possible mainly in Globular Clusters and Galactic Nuclei as single-single

interaction or binary-single interaction
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Capture Waveforms
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Capture Waveforms (Mo, = 100Mg,, D; = 10kpc)
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Analysis

m Utilize the cWB all-sky short-duration search with
02 settings Scalogram ({E00+E90)2)

m Evaluate the sensitive distance to BH capture 1000
events during 02

m Part of parameter space (small Miot, high q) are
affected by blip glitches
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Search Sensitivity
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Search Sensitivity
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m In general: Larger impact parameter —
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Conclusion / Outlook

m cWB all-sky search is sensitive to Black Hole Capture events

A dedicated search towards such events is useful

m In this work work we estimate a horizon distance at iFAR 1 yr

Currently we are writing a paper on these results (02)

m We plan to extend the study to hyperbolic events

We plan to target the search towards better sensitivity for BH captures and flyby encounters

Thanks for your attention!
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