Scalar perturbations from inflation in the
presence of gauge fields
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1. Introduction

Inflation is an important pillar of the stan-
dard model of cosmology, ACDM. The main

production

Another subject of great interest is the origin of
magnetic fields in cosmology which have been ob-

role played by this period of very rapid ex- — —— served on all scales: from stars and galaxies to clus-
pansion before the hot Big Bang is that it ) /\/\% kinetic/axia] Inflaton ters and cosmic voids. Such fields are difficult to
leads to the amplification of vacuum fluctu- , ' /\/\/\/\ coupling field generate in the late stages of the evolution of the

ations of the inflaton field and of the met-
ric. This mechanism for the generation of
cosmological perturbations is supported by
observations of the cosmic microwave back-
oround and of the cosmological large-scale
structure. In the simplest models of infla-
tion, the scalar fluctuations generated during
inflation are very close to Gaussian, which is
in good agreement with observations. Thus
far, no primordial non-Gaussianities have
been observed, and inflation is characterized
purely by the primordial power spectrum ot
scalar perturbations. Clearly, the detection
of primordial non-Gaussianity would open a
new window to study the physics of infla-
tion, making it an extremely important ob-
servable. Processes during inflation that may
lead to a measurable non-Gaussianity are,
therefore, of great interest.
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2. Model and methods

Universe. Their large coherence length and filling
fraction point to a primordial origin, presumably
through processes during inflation.

The production of gauge fields during inflation
leads to new sources of cosmological perturba-
The slow roll of the inflaton amplifies the
gauge fields, which in turn produce scalar fluctua-
tions. These additional cosmological perturbations
are statistically independent from the vacuum per-
turbations of the inflaton and can be highly non-
Gaussian. Hence, for any scenario of inflation where
gauge fields are generated, it is very important to
keep track of the effect of these new source terms
on the generation of scalar perturbations. Poten-
tially, they can yield an additional contribution of
perturbations which are both, non-Gaussian and,
in general, not scale invariant. These properties are
observable and can be used to constrain inflationary
models that involve the production of gauge fields.

tions.
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backrection in the background solution.
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the source term.

3. Application: Axion inflation without backreaction
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4. Conclusions
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1. In Ref. [1] we study how Abelian-gauge-field production during inflation affects scalar perturba-
tions in the case when the gauge field interacts with the inflaton directly (by means of generic kinetic

and axial couplings) and via gravity.

2. For the axion inflation without backreaction: (i) The effect of including metric perturbations
is small for values of the gauge-field production parameter & > 3. This is in agreement with the

previous results in the literature |2].

(ii) However, in the region of smaller values, £ < 2, our new
results exhibit order-of-unity deviations when compared to previous results.

3. We plan to study the regime of strong gauge-field backreaction in future works.
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