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Technical obstruction: “tails”, integrals over history of system
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This talk

Scattering Bound

Bound observables still close cousins of amplitudes
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Outline

1. Backgrounds in worldline EFT
2. Bound diagrams

3. Bound integrands as decorated rational functions
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Backgrounds in worldline EFT
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We choose covariant “Schild solution”
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Gret

Radiation Stable circular
fields cancel

motion

Gadv

Zeroth order post-Minkowski binary in circular motion
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Diagrams
Feynman rules: expand action about background

Vertices depend on r;, 7;

Form of rules same for bound and unbound
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“On-shell condition”

Total time derivatives: zero




Diagrams

Same rules, same diagrams Gonzo and Mogull




Diagrams

Same rules, same diagrams Gonzo and Mogull




Diagrams

Same rules, same diagrams Gonzo and Mogull

Bound: non-zero



Diagrams

Same rules, same diagrams Gonzo and Mogull
...........................
E “ l W




Diagrams

Small parameter: dimensional analysis




Diagrams

Small parameter: dimensional analysis

Fixed: Schild
solution




Diagrams

Small parameter: dimensional analysis

Fixed: Schild
solution




Diagrams

Small parameter: dimensional analysis

Fixed: Schild
solution

2
Ratio - <1 cfunbound £ _ <1
mR mb



Diagrams

Small parameter: dimensional analysis

62

— K1
mR



Diagrams

Small parameter: dimensional analysis

62

— K1
mR

Bound case: virial theorem

62

2
— ~ <<1
mR
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Small parameter: dimensional analysis
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Bound case: virial theorem
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Post-Newtonian — relativistic formulation to access PN corrections
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Leading order radiation

Perform integrals:

e
AW _ eQ; T
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Gravity: double copy
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Each vertex: 7 integral
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Integrands

Each vertex: 7 integral

—
af-£- pf - pf = mj
.............. Z pf - pi #mj

* 1 a *
=/63Qf6225(q2) (pz-e F s (P papl g Bt ))

1

Rational integrand familiar from scattering but now “decorated”

BCFW-like construction of decorated integrands?



Conclusions

Perturbative expansion for circular binaries in weak field

Observables: integrals of rational functions, decorated cousins of
scattering amplitudes

BCFW for decorated integrands?

Schild solution appropriate zeroth order background

Secular drift away from Schild, slow in weak field



