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* From Quantum Ampli‘cucles to Classical Hamiltonians
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See also [Cheung Parra-Martinez, Rothstein, Shah and Wilson-Gerow]
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Gravitational-Wave Science

e« Nuclear & Atomic Physics

e Dark Matter & Axions

o Cosmologg & The Primodial Universe

e Black-Hole Horizons & Singularities

Exotic QCD Matter (Neutron-Star Mergers)

e Neutron-5Star fiquation of State

e QCD Phase Diagram
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From Quantum Amplitudes
P

to Classical Hamiltonians
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The Self-Force Nomenclature

Geodesic Motion « OSF

nth Correction Begoncl Geodesic Motion < nS!
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The Self-Force Nomenclature
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QFT in Curved Space: The Setup
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Geodesic Limit 1: OSF at O(G)
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Geodesic Limit 2: OSF at All Orders in G
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Begond OSF 1: The Graviton
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Begond OSF 1: The Graviton
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Begond OSF 1: The Graviton
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Begond OSF 1: The Graviton
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Begond OSF 2: The Spacetime Goldstones
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Begond OSF 2: The Spacetime Goldstones

Black Hole at the Origin
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Begond OSF 2: The Spacetime Goldstones

Breaks Spatial Translations & Boosts
Black Hole at the Origin <: P

Preserves Time Translation & Rotations .
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Begond OSF 2: The Spacetime Goldstones

Breaks Spatial Translations & Boosts
Black Hole at the Origin <: P

Preserves Time Translation & Rotations .
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Begond OSF 2: The Spacetime Goldstones
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Begond OSF 2: The Spacetime Goldstones
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Begond OSF 2: The Spacetime Goldstones

Follow WQFT [Mogu”, Pletka and Steinhog) +Jakobsen, +Sauer, +Xu]
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Begond OSF 2: The Spacetime Goldstones

Follow WQFT [Mogu”, Pletka and Steinhog) +Jakobsen, +Sauer, +Xu]

o
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Begond OSF 2: The Spacetime Goldstones
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Begond OSF 2: The Spacetime Goldstones
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Begond OSF 2: The Spacetime Goldstones
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Begond OSF 2: The Spacetime Goldstones
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Begond OSF 2: The Spacetime Goldstones
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Begond OSF 2: The Spacetime Goldstones

At impression D It works! Confirmation up to S5 M.
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Beyond OSF 2: The Spacetime Goldstones

D It works! Confirmation up to 3PM.

2) Would-be ﬂat~space diagrams... m m ... are zero in the classical limit. |
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Beyond OSF 2: The Spacetime Goldstones

D It works! Confirmation up to 5PM. 2) Would-be ﬂat~space diagrams are zero.

%) Dimensional regularization:
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Beyond OSF 2: The Spacetime Goldstones
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Beyond OSF 2: The Spacetime Goldstones

D It works! Confirmation up to 5PM. 2) Would-be ﬂat~space diagrams are zero.
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Stabilitg of the Background
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Linear~in~h terms cancel against each other
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f‘egnman Rules at 1SF

Rules Sutficient for 1SF Calculations at An9 Orderin G
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f‘egnman Rules at 1SF
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Comparison to Flat Space
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Future Directions

© SPin: Kerr Black Hole & Spinning Probe

< Higher Orders in Conservative & Radiative Observables
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= Higher Orders in Conservative & Radiative Observables
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Future Directions

© SPin: Kerr Black Hole & SPinning Probe

= Higher Orders in Conservative & Radiative Observables

* Heawy fixpansion D(x) = e‘ip'xgop(x)/\/Zm — Geodesic fixPansion: alx) — e_iSp(x)CIDP(x)/\/Zm

e Canwe do1SF at All Ordersin G 7




Conclusions

+ New Formalism for calculations relevant to Gravitational-Wave detection from Binarg Mergers

» Combines Non-Perturbative information in the Metric with ﬂat~space Amplitudes techniques

|+ Few Feynman Rules for given SF Order to All Orders in G
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- Diagrams Combine & Fewer Integrations Generica”9 Necessary
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