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5PN binary dynamics

EFT "complete” calculation of conservative sector
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potential modes
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radiative contributions

+ several PM partial cross-checks )
(tails and memory)
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Two reasons to include dissipative effects

1) because they are there

and difficult to separate from conservative ones:

Sim‘?';ft’igiﬁﬁo” purely dissipative
(2.5PN, 3.5PN ...) odd under time reversal
Qij Qri

conservative (local and nonlocal)
even under time reversal

|
Tails :
(from 4PN) '
Q, F Ot + dissipative nonlocal
local terms only,
conservative and dissipative
From SPN +... have the same form
4 4
Qi;  Qumn Qi ~ (GFu™ at5PN

See also recent papers by Kalin, Neef, Porto, and Bini, Damour, Geralico on this subject



Two reasons to include dissipative effects

2) polynomiality of scattering angle
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(PM expansion)
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modulo 2 coefficients

(and even 6PN, modulo 4 coefficients)
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Two reasons to include dissipative effects

2) polynomiality of scattering angle
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(and even 6PN, modulo 4 coefficients)
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OK with EFT
2
but disagreement with EFT which has X4 # 0

Bern et al.
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also hint at — O

Porto et al. X4

while PM calculations by



Action plan

1) find out all dissipative terms at 5PN

2

. radiation
tails memory terms .
reaction

2) compute relative acceleration

without distinction between conservative and dissipative

3) compute contribution to scattering angle



Tails at 4PN, 5PN....and beyond
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In-in formalism

(irrelevant for potential modes and tails)
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if Scrrlrs] = Serrlr1] — Seprlra] the dynamics is conservative

and one can avoid using Keldish variables

otherwise Seff[l’__] = Seff[l‘l] — Seff[aig] + A[:El ,.5132]

but the separation is ambiguous



Memory and double emission
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o . 2
(radlatlon reactlon)
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Scattering angle
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Scattering angle

...and on simple 2.5 PN radiation-reaction trajectory

r = ART — O(G2’U2)
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Scattering angle

..and on simple 2.5 PN radiation-reaction trajectory
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Conclusions

We followed an eom-based approach which allowed us to:

evaluate altogether conservative and dissipative effects of

memory (and memory-like) contributions to the scattering
angle

include (radiation-reaction)? terms

Still a residual term ,
— 1%
w(5) e

remains in the 4PM, 5PN part of the scattering angle,
breaking down the expected polynomiality



Spare slides on EFT



Length scales in a binary system:
a double hierarchy
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up to 5PN
no spin

*during the inspiral phase

**during the inspiral phase and for compact objects



Integrating out the gravitational field
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gauge fixing term
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perturbative
expansion in with
causal boundary
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potential 1 L
(quasi-static) k~— >> U.)gw ~ ~ kgw radiation
modes T r modes

Method of regions: near zone




605 diagrams to evaluate at 4PN IPN
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G> (50 relevant at 4PN, out of |64)
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Method of regions: far zone /\/\/\/
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multipole expansion and matching




KK variables cq= 247D
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