Effective theories of gravity K. Kajantie 15 Jan 2021

3 scales of finite temperature field theory:
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Binary BH gravity also has 3 scales: GeV fm
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But you can as well do scattering, v+ 1 | unbound binary:

Expansion in G, Post-Minkowskian
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"Integrating out r_”, Point Particle

Develop general relativity so that BH = pointlike particle, pp

For comparison: charged particle in EM field:
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Integrate out gravitons in potential zone k ~ 1/r
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Sample comp of exp [iSesr(24)] /th (x)exp [iSEmr(h) +iS,,(h, 24)]
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Computing corrections:
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Time derivative hits x_(t) and one gets velocities:
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More generally, choose a KK type metric (Kol-Smolkin 0712.4116)
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Dimensional reduction 4 to 3!



2PN Gilmore-Ross 0810.1328
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You get even accelerations!

Can be eliminated using lower order EoM (change of gauge)




4PN topologies: to be filled in with scalar, vector,tensor gravitons
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Forefront: 5PN, 6PN,.... 6PM, 7PM,...

From a talk by Blimlein on 5PN;

Generation of 962719 Feynman diagrams QGRAF [Nogueira 1993];
performing the Lorentz algebra and further steps FORM 3.0 [vermaseren
2001, Reduction to master intergrals Crusher [Marquard, Seidel].

188533 diagrams are finally contributing.

(I thank York Schrdoder, Biobio Univ, for pointing out Blimlein’s talk)



Last piece of entertainment from 2008.09389 G° PM

TABLE I: Numerical values of the (0., integrals with 200-digit accuracy.
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Using an integer relation algorithm PSLQ one finds that this is

25883 , 22333 625463 _ 361911 09837
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Katalan’s const
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