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Theoretical challenges

e |Rissues in rigid de Sitter space for light, self-interacting scalar fields (see previous talks!)
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e Starobinsky’s stochastic formalism: outside the horizon, evolution beg/mes classical — Fokker-Planck equation for

the long-wavelength field ¢p7 = ¢’ (x,) at position X,
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Starobinsky’s stochastic approach

e Fokker-Planck equation: captures dynamics of long-wavelength field
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Starobinsky’s stochastic approach

e Fokker-Planck equation: captures dynamics of long-wavelength field
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e simplifying assumptions:
1. ultra-local evolution — PDE in one, classical variable ¢f = ¢"ﬂ(xl)

2. short modes approximated as free and massless

= Starobinsky equation = leading order result in “some” expansion (?)



Rigorous stochastic approach

e systematic understanding of corrections to Starobinsky equation: V. Gorbenko and L. Senatore (2019)
e rigorous derivation — EFT for long-wavelength field in position space

— allows computing n-point correlators via generalized Starobinsky equation:
PDE for n classical variables (long-wavelength field points ¢,):
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Rigorous stochastic approach

interaction switches
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e solving the generalized Starobinsky equation:

e superposition ansatz: P [¢, ..., ¢, 1] = Z » OP, (D)) ... D, (d),)

(®,(¢))...®,(¢,)) found perturbatively



Rigorous stochastic approach

e result: correlation functions are conformally invariant — de Sitter boundary symmetry
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Rigorous stochastic approach

* probing the 4-point function in the collapsed limit (k; — 0) in Fourier space:
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— probes light states CI)p(kI) being exchanged

V. Assassi, D. Baumann, D. Green (2012)
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The hadronisation conjecture

Light scalar ¢ in A¢*-theory in de Sitter space “hadronises” on superhorizon scales into light mesons CI>p(¢) that are

ate-time conformal primaries of weight /lp,/H
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The hadronisation conjecture

late-time conformal primaries of weight /lp,/H

Light scalar ¢ in Ag*-theory in de Sitter space “hadronises” on superhorizon scales into light mesons (I)p(gb) that are

Question: Can we find a weakly-coupled, local bulk EFT description for the mesons CDp(qb) analogous to QCD?
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— find couplings from matching observables: stocharh¢ (non- PT)
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The hadronisation conjecture

Cubic coupling 8. py st match conformal stochastic correlator onto massive 3-point scalar contact diagram
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The hadronisation conjecture

Quartic coupling 8\ prpapat interesting testing ground for the EFT conjecture — conformal symmetry less constraining:

e for primary operators O ,:

stochashe:

< lj! q)pi(¢i)> ~ b ppap,

e difficulty:
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The hadronisation conjecture

Quartic coupling 8. 0y ppat interesting testing ground for the EFT conjecture
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stochastic correlator:  f(u,v) = u®" —

exchange term:

contact term:
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Summary

e generalization of Starobinsky’s stochastic formalism to higher-point functions and with systematic understanding of
corrections — basis for non-Gaussianities in inflation

e studied higher-point correlation functions of the composite operators (CI>p1(qb1)<Dp2(qb2)CDp3(qb3) o)

V' verified de Sitter invariance

V' provided physical interpretation for composite operators — hadronization picture

X Can these correlators also be found from a weakly coupled effective field theory (EFT)?

— the stochastic story is not so simple after all ...
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