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Efficient evaluation of loop corrections
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The two-loop power
spectrum using FFTLog
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FFTLog prescription

[Simonovicetal,'17]

Decompose Pjin(k) onto power laws

: Discrete Mellin Transform
_ U+ ll’]m
Pin (kn) — 2 , Con kn (FFTLog)

m [Hamilton, '00]

Cosmological loops decompose onto QFT-like integrals with analytic solution
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2-Ioop power spectrum: the massless Kite integral
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2-loop power spectrum: the massless Kite integral
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2-loop power spectrum: the massless Kite integral
o0 * m

Frilog Z T s = [l(ay,...,as,D = 3)

% . ay,...,ds “© 4
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2-loop power spectrum: towards the full result
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The next steps

— analytic continuation to full parameter domain

— systematic inclusion of EFT counterterms
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Outlook

1) Automation of full 2-loop power spectrum pipeline (improving convergence and
handling of imaginary parts)

2) Extend to hlg her IOOPS and Iegs [Steele, Baldauf, '21; Anastasiou, Favorito, Lewandowski, Senatore, Zheng, '25]
3) ngher |OOpS for galaxy correlation functions [Desjacques, Jeong, Schmidt, “19; Bakx, Chisari, Vlah, '25]

4) FFTLog decomposition of numerical bases for Pjin(k)  18akx, chisari, viah, 25
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Cold dark matter in the Newtonian limit

[Carrasco et al, '12]
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Boltzmann hierarchy
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Equations of motion in Fourier space, NO counterterms
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Standard Perturbation Theory (SPT)

[Bernardeau et al, '02]

Perturbative solution for the density field
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SPT loop contributions for the DM power spectrum

[Simonovic et al, '17; lvanov, '23]

Power spectrum at NLO

(Bd) = (8" +5k +6k )60 +8 +8)
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Power spectrum at NNLO
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Perturbative solutions including counterterms

[Baldauf et al, '15; Ivanov, '23]

Equations of motion in real space, a(t) time dependence
] pace, a(t) time dep == [ 8 (k-an)alar,ax)n b
142
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Mellin-Barnes integrals and special functions

[Smirnov, '06; Dubovyk etal, '22]

Master Mellin-Barnes formula

Generalized hypergeometric functions
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MB representation for the massless 2-loop kite integral
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