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/\ ‘ Express radiation waveforms in terms of

‘J scattering amplitudes

Amplitudes are bootstrapped using the
color-kinematics duality

@o Gravity amplitudes are given using dilaton

o J double copy




l. Radiation waveform
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Radiation waveforms from the
expectation value of the

field strength/Riemann tensor
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Define an initial state and the expectation
in the far future, restore h

Waveform from cuts of amplitudes
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Radiation waveforms from the
expectation value of the
field strength/Riemann tensor

Define an initial state and the expectation
in the far future, restore h
h
m = fd/\/\ prl/h|p1p2

(| STF,(x)S |9)

(pipalay (k) ReT + 5 ([an(k), TNT — T'ay(k), T1) |p1, p2)

Waveform from cuts of amplitudes
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Waveform from cuts of amplitudes
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‘ B o ° Il. Amplitudes

We bootstrap gauge and gravity amplitudes using
color-kinematics duality and unitarity cuts

Bern, Carrasco, Johansson
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Gives us amplitudes we can

double co
Py Gauge theory Gravity
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We bootstrap gauge and gravity amplitudes using

color-kinematics duality and unitarity cuts
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The 5-point one-loop amplitude has 116 graphs
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lll. Dilaton double copy



The double copy gives extra massless states
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Einstein-Hilbert
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Dilaton double copy up to six-point tree-level, and
four-point one-loop*



/\ ‘ Express radiation waveforms in terms of

‘J scattering amplitudes

Amplitudes are bootstrapped using the
color-kinematics duality

@o Gravity amplitudes are given using dilaton

o J double copy




/—\ ‘ What now?

Double copy dilatons at higher points?

Consider higher loops - waveform? Interesting physics?
Color-kinematics?

Spin? /\ o
o



