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WEFT approach to GW physicsRAP Riva (2026)

Total even-in-velocity scattering angle

Perfect agreement 4PM 

New benchmark at 5/6PM 

Dlapa Kalin Liu Neef RAP  (2022)
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Can we reconstruct an isotropic-like acceleration?

WEFT approach to GW physicsRAP Riva (2026)

Manohar et al. (2022)

Total even-in-velocity scattering angle

Not derived from a 
Hamiltonian!



5PN

I

IM/L/I

II

I

WEFT approach to GW physicsRAP Riva (2026)

Not derived from a 
Hamiltonian!

(Notice b and v connection for conservative-like)

Can we reconstruct an isotropic-like acceleration?

Total even-in-velocity scattering DATA!



5PN

Dissipation comes from iterated  
‘linear’ force only!

“Energy-conserving” 

Gauge equivalent to original 

harmonic EFT calculation 

No Schott-term 

ambiguity! 

WEFT approach to GW physicsRAP Riva (2026)

Can we reconstruct an isotropic-like acceleration?

Total even-in-velocity scattering DATA!

[including a 
term from 
 RR-RR!] 



5PN

Double PV integral! 

2RR even-in-velocity cons.! 

MUST INCLUDE 
RR-RR! 

I

IL/I

II

I

WEFT approach to GW physics
(ON-SHELL) Conservative sector  

RAP Riva (2026)



5PN

Tail-like region

IL/II

WEFT approach to GW physics
(ON-SHELL) Conservative sector

RAP Riva (2026)

Feynman symmetry

RAP Riva Yang (2024)



5PN

Double PV integral! 

I II

Poincare Bertrand 

WEFT approach to GW physics

Memory-like region

(ON-SHELL) Conservative sector

RAP Riva (2026)

sign is + on this routing!  
(after solving frequencies) 
Consistent with tail region



5PN

I II

IM/L/II

(ON-SHELL) Conservative sector

T-like [M+RR^2]

T-like completion (M+RR^2 loc)

nonT-like (M+RR^2 loc)

M-like cons RR-RR!! 
(ask me later)

WEFT approach to GW physicsRAP Riva (2026)

Perfect agreement at 4PM  
(consistent with mass scaling) 

Perfect agreement in  
pot + T-like [v vs v_inf]  

&  
sign mismatch wrt cM=1  

in WQFT for M-like! 

Dlapa Kalin Liu RAP  (2021)



5PN

I II

IM/L/II

WEFT approach to GW physics
(ON-SHELL) Conservative sector T & M-like

B2B from scattering angle 
Dissipative=Tot - Cons  

(isotropic representation) 

UNIVERSAL  
AND LOCAL IN TIME 
DECOMPOSITION!

EOB coefficients (consistent with Tutti-frutti) 

RAP Riva (2026)

pi^2 cancel between 
tail and memory regions! 



WEFT approach to GW physics 5PN

I II

Alternative Memories

PB prescription flips the ret*ret term whereas g-3 flips the other two ret*adv pieces (different overall sign!) 

Key point: Full force [on the left] has a definite routing independent of cons. prescription! [signs must be +!] 

If g=3 singularities cancel out in full answer: Divergence can only be in terms untouched by g-3 prescription!

RAP Riva (2026)

Rerouting consistent with PB — Symmetric Adv/Ret combination independent of region!

Ret/Adv to F

Driesse et al.  (2026)



5PN

I II

IL/II

(Real) Feynman/PB

same-sign prescription for tail and memories  

VS.

WEFT approach to GW physics

dim. reg. poles cancel! sign flip between tail and memory!

extra pi^2

In principle unrelated (?) 
to singular behavior of conservative sector!

Consistent conservative sector across regions 

Alternative Memories

RAP Riva (2026)

(Equivalent to Ret/Adv symmetric routing)

Most likely singular at g=3 SO WHAT! (v~0.94!)

Change the sign of the memory force 
(does not complete a well defined action!) 



5PNWEFT approach to GW physics
FT, M and 2RR effects encapsulated in the (isotropic) structure:

‘Energy’ conservation! 

Alternative (non-H) B2B 
approach to 2-body problem!

Dissipation comes from iterated  
‘linear’ force only!

Symplectic (local PB) conservative — FT+M+2RR — sector:

To pi^2 or not to pi^2?

To g-3 or not to g-3? Local cons. EOM      (`Dissipative’= Tot - Cons)



5PNWEFT approach to GW physics
FT, M and 2RR effects encapsulated in the (isotropic) structure:

‘Energy’ conservation! 

Alternative (non-H) B2B 
approach to 2-body problem!

Dissipation comes from iterated  
‘linear’ force only!

Symplectic (local PB) conservative — FT+M+2RR — sector:
Hyperbolic does not 
fully describe elliptic! 


To pi^2 or not to pi^2?

To g-3 or not to g-3? Local cons. EOM      (`Dissipative’= Tot - Cons)
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log v
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Damour et al.,

Blanchet et al.


Foffa RAP et al. 
(2015-19’)

UNIVERSAL FORM 
(IR/UV MIXING + OPTICAL THM) 

Standard M-tail

Hyperbolic does not 
fully describe elliptic! 




Apply B2B!

nSF order 
(expanded in  
Mass ratio) 

LOGS ARE UNIVERSAL!

Integration problem  
depends on two scales  

(velocity and mass ratio)! 
EXACT SOLUTION ITERATED  

ELLPTICS 

5PMWEFT approach to GW physics



Answer depends on products of MPLs up to weight 3 with y=1-x and 5 letters (0,1,2,1+i,1-i)

Derive local-in-time counterpart

Logs are SF-exact! 

5PMWEFT approach to GW physics



Logs are universal 
(PN-exact) fixed  
by radiated flux

Perfect agreement with  
state of the art in PN!

All orders  
in velocity!

Implemented in the “EOB gauge”

EOB

Known 
to 6PN order

5PMWEFT approach to GW physics



1SF

5PMWEFT approach to GW physics

All orders  
in velocity!

Known 
to 6PN order

EOB

MOST ACCURATE  
BOUND FROM SCATTERING!



5PMWEFT approach to GW physics

All orders  
in velocity!

Known 
to 6PN order

EOB

5PM/10SF  
COMING!! 

Dlapa Kalin Liu RAP  (2026)

MOST ACCURATE  
BOUND FROM SCATTERING!

Perfect agreement with  
state of the art thru 6PN!

+…



Alternative (non-H) B2B 
approach to 2-body problem!

WEFT approach state-of-the-art in PN/PM

“[…] We control the vertical… 
We control the horizontal”




