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5PN conservative: 
 two almost complete derivations
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modulo 2 coefficients
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*contains fishy memory contributions



Mismatch in scattering angle predictions
Bini Damour Geralico 2107.08896

at 5PN
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EFT, method of regions
exact propagators = near + far 
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Tails at 4PN….
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Hereditary terms at 5PN
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Tails at 4PN….and beyond
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Henry, Faye, Blanchet 2105.10876

3-dim vs. d-dim magnetic quadrupole

Jl|jk ! ✏ilkJij
d ! 3

=

Stail + Snear is finite so in principle one can use either definitions 
provided being consistent on both regions

But in the computation of it is more natural not to introduceSnear ✏ijk

SF Sturani 1907.02869



In-in formalism
(irrelevant for potential modes and tails)

eiSeff [x] =

Z
D[h]eiStot[x,h]

Stot[x, h] ! Stot[x1, h1]� Stot[x2, h2]

x� = x1 � x2

x+ =
1

2
(x1 + x2)

�Seff [x±]

�x�

����
x�=0

= 0

 Galley Tiglio 0903.1122

Seff [x±] = Seff [x1]� Seff [x2]if

the dynamics is conservative  

hh�h+i = Gret

and one can avoid using Keldish variables



Tails at 4PN revisited
Galley Leibovich Porto Ross 1511.07379

conservative part same as SF Sturani 1111.5488

Iij� (�!)Iij+ (!) ! Iij1 (t)Iij1 (t)� I2(t)
ijIij2 (t)

dissipative non-local radiation reaction 
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Memory and double emission

Blumlein Maier Marquard Schaefer 2110.13822as in
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but this is not in the form
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presence of dissipative contributions

finite and local-in-time
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ambiguity in definition of conservative part



attempt to disentangle 
 conservative and dissipative 

dynamics

�Seff [x±]

�x�

����
x�=0

= 0

energy balance 
 equation Flux + Schott term

incompatible with Arun Blanchet Iyer Qusailah 0711.0302
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+ĖSchott�

F =
ik ij ij ij ijjk jk jk jk

�6

5
�24

5
�8 �36

5
�8



Radiative terms 
give unavoidable contributions 
to conservative binary dynamics starting from 4PN

Tail terms are well understood at all PN’s

We cannot claim the same 
about memory and double emission terms, 
which are relevant at 5PN

If we understand this 
(and deal with some new integrals) 
the road is paved to go 6PN or even 7PN

…to be continued…

Conclusions, so far
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