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There®s an ambitious experimental program in Gwbcalability is key.

ThereOs an ambitious theoretical program in QFT. Useful for GW?
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Physics first.
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Feynman diagrams wonOt scal

hundred terms
| / . two-to-two graviton scattering
Lgr ! , : E 20
has 10 terms at three loops
On-shell methods are powerful.
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Double Copy Generalized Unitarity
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checks: 4 (KLT), D (BCJ), gauge parameters



Full integration wonOt scale (quantum loops are hard)
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Map onto NRGR integrals, check: soft region



ClassicalCuts and Graphs
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One matter line per loop."
No self-attached gravitons.
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Integration Strategy
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Loop energies
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Loop three-momenta
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2) infrared artifacts: iteration, superclassice

Y

A

Resummation: geometric, binomial, arcsi
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check: relativistic integration (MB, IBP, differential equations)



Ol8st-NewtonianO amplitudes
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simple structure, nPN Is not special, 4PN bound.
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check: IR cancellation
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QCD meets Classical Gravity




New result: 3PM Amplitude
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3PM Hamiltonian
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binding energy
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Consistency checks

orbits to merger
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Conclusions

3PM is an interesting meeting point between QCD and gravity,

Time will tellE if we compute.

Bini, Damour, Geralco (6PN, in progress)
NRGR, others?
Integrand_TwolLoop.m

Quantum Peld theory is useful for GW physics.

Thanks!
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