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• EFT principles and results
• diagrammatic expansion, method of regions
• near zone
• far zone, tails and memory

• High PN logs
• relation between logs and power emission
• leading logs from renormalisation group



Length scales in a binary system:  
a double hierarchy
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Integrating out the gravitational field

Stot[x, h] = Sg[h] + Sm[x, h]
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Method of regions: near zone
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Method of regions
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Method of regions
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G5       (50 relevant at 4PN, out of 164)



KK variables
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Newton’s potential derived  in momentum space, and to use dimensional regularization
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write amplitude 
using Feynman rules

express amplitude in terms of 
Master Integrals

get the result:

: a systematic reduction pipelineO(G4, G5)

Procedure automatised at 5PN and 
(partially) up to 6PN by Blumlein et al.
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does not contribute to the conservative dynamics, 
gives only dissipative effects

Radiation-reaction in Keldysh formalism

Power emission from imaginary part with 
 Feynman boundary conditions (optical theorem) 
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Hereditary terms: tail and memory

Sm[x, h] = �
Z

d⌧


m+

1

2
Sµ⌫⌦

µ⌫ � 1

2
IijE

ij +
2

3
JijB

ij + cEE
ijEij + . . .

UV poles and nonlocal terms associated with tails: 
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near zone radiation zone

IR and UV divergencies
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