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4” What are Black Hole Recoils?

Two Kinds of Asymmetry:
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4” What are Black Hole Recoils?

This is a generic black hole binary!

. Two Kinds of Asymmetry:

® I1lAasSS

* Spin
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Anisotropic GW Emassion

Kicked Waveforms Chamberlain 4



Results of Anisotropic GW Emission

Anisotropic emission
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GW beaming
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Kicked Wavetorm in Time

(Gerosa and Moore (2016)
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Kicked Wavetorm in Time

(Gerosa and Moore (2016)
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Kicked Wavetorm in Time

(Gerosa and Moore (2016)
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o Wavetorm in Time and Frequency
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) }J How Do We Find v ( f )?

Find H In Time Domain:

relationship oiven h(t) = A(t)e®®
between t and f L —
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How Do We Find v(f)?

Find H In Time Domain:

relationship oiven h(t) = A(t)e®®
between t and f L —

Calculate

v(t)
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Results - Kicked Wavetorm in Frequency

Recall:
m —m' =m(1+v(f))

@ Warning:

unphysical kick
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Results - Kicked Wavetorm in Frequency
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Future Directions

e Determine how we can address degeneracies that

arise from the presence of kicks in the waveform

e Use our kicked wavetorm approximant to determine

constraints that can be placed on kick velocities

e Understand how 3rd generation detectors can aid in
black hole kick detection

e Modify IMRPhenomP to include black hole kicks
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