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2. Thermalization

The path to thermal equilibrium
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The path to thermal equilibrium
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The path to thermal equilibrium
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Thermalization for generic potential
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tend

The nature of the final state matters a lot

Condensate and pre-thermal in-medium effects cannot be neglected

If you know the answer let me know ©




Beyond perturbation theory: fermions
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Beyond perturbation theory: scalars
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Backreaction

For py < 0.1pg, the Hartree approximation is sufficient

BH3H+ Vb ol)o = 0, () = oy [ %0 (1% - 5 )

L. Kofman, A. Linde, A. Starobinsky, PRD 56 (1997) 3258

For py 2 0.1pg re-scattering of X in ¢ fragments the inflationary condensate.

Spectral methods are insufficient and lattice codes in configuration space are necessary
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Software of choice: CosmoLattice (Vl . O) D. Figueroa, et al., arXiv:2102.01031 [astro-ph.CO]
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For py 2 0.1pg re-scattering of X in ¢ fragments the inflationary condensate
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4. Backreaction

Inflaton self-resonance
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Non-adiabaticity is encountered for most
of the parameter space
= preheating cannot be ignored!

The homogeneous inflaton can pump
energy into its own fluctuations

(self-resonance)

= lattice codes are indispensable




Inflaton self-resonance
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From preheating to reheating

Non-perturbative pipeline:

Early times: field picture

interactions
(thermalization)

Late times: fluid picture
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Signals 1: the CMB
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Signals 1: the CMB
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Signals 1: the CMB
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Signals 1: the CMB
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Signals 2: dark matter
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Signals 2: dark matter
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