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Inflation and reheating
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Inflation: a slowly rolling scalar field T-models (R. Kallosh and A. Linde, JCAP 10 (2013), 033)
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Coherent oscillations
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inflation reheating radiation
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The end of inflation: 4=0 & w=-1/3 < ¢.72:V(¢)0<¢k
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Coherent oscillations
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Quadratic potential

Assume V(¢) o ¢? and turn off all couplings to matter

Then, the inhomogeneous fluctuation d¢(t, x) satisfies, to first order,
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Thus, no expectation of resonant growth ...7
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Quadratic potential

Assume V(¢) o ¢? and turn off all couplings to matter

Then, the inhomogeneous fluctuation d¢(t, x) satisfies, to first order,
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including metric fluctuations. Overdensities experience a narrow-resonance growth
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Quadratic potential

Assume V(¢) o< ¢? and turn on an interaction with a (dark sector) scalar field Li,, = %0¢2X2
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Decay of the fragmented inflaton

~

P After fragmentation, the free
¢ . . /, inflaton quanta dominate the
/\ /\ It ® decays. Assuming Fermi/Bose

effects are negligible,
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MG, M. Pierre, JCAP 11 (2023) 004; MG, M. Gross, Y. Mambrini, K. Olive, M. Pierre, J. Yoon, JCAP 12, 028 (2023)
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Decay of the fragmented inflaton

P After fragmentation, the free
¢ . . /, inflaton quanta dominate the
/\ /\ ™~ ® decays. Assuming Fermi/Bose
" effects are negligible,

¢-X interactions excite the
inflaton UV modes
(inflaton particles)

After backreaction the number
of inflatons in a comoving volume
is conserved, save for decays
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Reheating after fragmentation
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CMB observables
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CMB observables
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For non-quadratic minima, the oscillations of ¢ don’t survive forever. The fluctuation d¢(t, x) satisfies
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Reheating temperatures, self-resonance
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Reheating temperatures, self-resonance
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Reheating temperatures, self-resonance
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Self-resonance: V() o< ¢*, k > 4

. . . k—2 1 .
Fragmentation leads to radiation domination, w = P2 — 3 (not the same as reheating)
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Reheating temperatures, self-resonance
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Reheating temperatures, self-resonance
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Induced gravitational waves
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Gravitational fragmentation

Can gravitational effects hasten inflaton fragmentation?
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CMB observables

The stiff equation of state boosts N, only in a limited range of reheating temperatures,
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CMB observables
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Final thoughts

Summary
¢ Combined lattice + Boltzmann approach allows a description of post-fragmentation reheating
® Quantifiable impact on observables
® More to do to include fluctuation + dissipation
¢ (Bosonic) preheating calls for (fermionic) preheating

® Gravitational fragmentation?

Conclusion

There’s still a lot to do!
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