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e Inflation requires flat potential. Quantum corrections generally modify
the potential ruining the required flatness.

¢ Axion inflation postulates a symmetry ¢ — ¢ + C'. This is softly broken
by the potential term (if the symmetry is exact, no potential is allowed).
All quantum corrections to the potential are also suppressed by this soft
breaking.

Freese, Frieman, Olinto 90

¢ In this talk we study some effects of coupling an axion(-like) inflaton to
cauge fields.
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The Anber and Sorbo solution
Anber, Sorbo '09

O 2H Q4+ a? V! = % <E" _ B’> &—— Lixtra source of friction
(Amplification of gauge
1‘ T fields depends on ¢’)

Balance assumed at all times

v

Steady state evolution

e Inflation can occur even on steep potentials (large V).
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Homogenous Backreaction

e Oscillatory behaviour from simplified numerical solutions of the system
(set of gauge modes + homogeneous inflaton)
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e Interpreted as delayed effect between the moment the gauge quanta are
produced and the moment they backreact on ¢(t).
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Gravitational Wave Signatures

Garcia-Bellido, Papageorgiou, Peloso, Sorbo '23
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Inhomogenous Backreaction
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e Spatial gradients in the axion field alters
the spectrum of the fluctuations.
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e The full set of equations been solved via
lattice simulations.

e These show that the gradient energy of the
inflaton rapidly grows during the first oscillation.

e Computationally expensive, cover only last 7 efolds. . |
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Barbon, NI, Peloso ’25

We extend the study of Garcia Bellido et al ’23.

¢ We compute the gradient energy, to assess if homogeneous
backrearction is reliable.

¢ We do this perturbatively, computing the scalar perturbations in
the model in addition to what done in the Garcia Bellido et al 23
(where only the GW were computed).

e Source of GW and scalar perturbations: gauge fields obtained numerically

within homogeneous backreaction. All this is self-consistent if * pg:_ad is

small (comparing with lattice, it should be at the percent level, or less).
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Is there a parameter range with interesting phenomenology where backreaction
stays weak enough for the homogeneous approximation to remain valid?
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Parameters

e the axion decay constant f;

e the|slope of the intermediate region;

e the width of the intermediate region;

e the|position|of the intermediate region within the full potential.
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Summary

Axion—gauge coupling leads to exponential gauge-field amplification during inflation.
Strong backreaction can invalidate homogeneity; consistency requires pgrad < Pkin-
Repeated gauge-field amplification produces a multi-peaked, chiral primordial GW signal.

Enhanced scalar perturbations can produce asteroid-mass PBHs accounting for all dark mat-
ter.

For fixed PBH abundance, x? statistics require less scalar power than Gaussian statistics.

The associated scalar-induced GWs lie in the LISA band and probe the scalar statistics.



Thank You !
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