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Post-Newtonian theory

» Perturbative expansion of relativistic effects

1 PN — (9)2

C

»More and more difficulties appear as we go to higher
orders

Blanchet-Damour-lyer formalism|
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Blanchet-Damour-lyer formalism

Multipolar Post-Minkowskian

[Matching equation Blanchet 1998]
figure: www.virgo-gw.eu



http://www.virgo-gw.eu

We consider consecutive circular orbits of orbital frequencies?
energy L, and emitting a flux F,

dE, (x)
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1. The multipolar post-
Minkowskian (MPM) algorithm




The MPM algorithm

W' = \/—gg" — 0" =GRy + G hig) + .

( pur oA uv i af af
) Uhiy = A (hays- -5 hyy)

L oM h(i) uy = 0 [harmonic coordinates]
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The MPM algorithm

e — m—

( pr A pv g af af
) Dhy = A6 (s b))
O R iy =

M;, . (t—r) Si, i (t—1)
7% . . 1.1 | i i 1...0]
h<1) Zﬁzl ..... 1] < r ) Za 1oeees l ( r )

>0
= hyr + hag,, + by, +---+hs, +hg, +... [Thorne 80]
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First issue: regularization

( ur A pv o af af
) Dhy = A6 (s b))

0" h iy =0
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Analytic continuation in B € C |
Finite Part when B — 0 ]
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Second issue: tails

( pur oA uv i af af
) Uhiy = A (hays- -5 b )

0"y =0

Source ) o0
hMXMij (t, T) g M/ dTMZJ (t — T — T)Q(T)
;":v_ O

Past Light Cone
S(O, t-
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4.5PN project
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[ TM Blanchet Faye (2016) 1607.07601]



» Required new analytical formulae

» Implementing the algorithm into Mathematica

[XAct - xTensor]
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Going to radiative coordinate
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[See also Messina&Nagar 2017] - arxiv:1607.07601



Conclusion

» Goal: reach 4.5PN Flux in order the have the 4.5PN
phase

»Done so tar: Tall effects up to 4.5PN, and the 4.5PN term
in the flux of circular orbits.

»What's next: Computing M;,at 4PN and S;; at 3PN.

Ultimately, 4.5PN phase and polarization

' Thank you !
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