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Natural Inflation
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In natural inflation, we have an axion with the following potential
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In aligned natural inflation, we have two axions with the
following lagrangian

Sl e 411 = b o
g ,;zAi S et

E. Kim, H.P. Nilles and M.Peloso 2005



Aligned Natural Intlation

In aligned natural inflation, we have two axions with the
following lagrangian

SEl
= =l 2(ap)

Istituto Nazionale di Fisica Nucleare

=12 Ji &
i

When the alignment condition is satisfied: — ~ —
51 82

V0, ) = V(al + fp) = The orthogonal direction becomes almost flat

E. Kim, H.P. Nilles and M.Peloso 2005



Aligned Natural Intlation

In aligned natural inflation, we have two axions with the
following lagrangian

SEl
= =l 2(ap)

Istituto Nazionale di Fisica Nucleare

=12 Ji &
i

When the alignment condition is satisfied: — ~ —
51 82

V0, ) = V(al + fp) = The orthogonal direction becomes almost flat

E. Kim, H.P. Nilles and M.Peloso 2005



Symmetries of the model

The lagrangian possesses an internal symmetry given py
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Therefore, we introduce SO(2) invariant parameters as
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There are two possible inflationary trajectories:
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Phenomenology
analogous to natural
iNnflation, therefore

Suppressed tensor
signal, therefore
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Metastaple trajectories

Fixing the level of alignment and n, = 0.965, we are left with 2 parameters that
oroduce the following phenomenology
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How general are these transitions between inflationary phases?
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Duration of the second path

How general are these transitions between inflationary phases?
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We can estimate the number of e-folds in the second phase as:
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Phenomenology

Could the tfast oscillations performed at the transition produce some
observaple phenomenology?

Istituto Nazionale di Fisica Nucleare



Phenomenology

Could the tfast oscillations performed at the transition produce some
observaple phenomenology?

Istituto Nazionale di Fisica Nucleare

Yes:

i
Fast oscillating axions = Gauge fields production through &£ D g—FF

f



Phenomenology

Could the tfast oscillations performed at the transition produce some
observaple phenomenology?

Istituto Nazionale di Fisica Nucleare

Yes:

i
Fast oscillating axions = Gauge fields production through &£ D g—FF

f

IN an inflating Universe, the gauge field production is controlled by the
parameter:



Phenomenology

We introduce a U(1) gauge field to study its production during the transition

Istituto Nazionale di Fisica Nucleare

1 s 10 5 . grro
L =& - —F b 4] B W =—F

4 i\ G 2\/—_g”"



Phenomenology

We introduce a U(1) gauge field to study its production during the transition

1 41 {0 B 5 . e
L =& - —F b 4] B W =———F

Istituto Nazionale di Fisica Nucleare

4 4

The heavy eigenstate is
=vi0t+tnp y=l+ @(7’2) - @(72)

O



Phenomenology

We introduce a U(1) gauge field to study its production during the transition
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The heavy eigenstate is
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Therefore, we expect G ! < Fland we neglect its contribution in the
lagrangian
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Phenomenology

We computed numerically the gauge field production, with and without the
inclusion of the back-reaction on the axions
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GW production

The gauge field sources tensor perturbations through the 2nd order action
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GW production

The gauge field sources tensor perturbations through the 2nd order action
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GW production

We obtain a PS which is peaked at the transition scale, producing a
characteristic signal
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Conclusions

We have seen that the aligned natural inflation model:
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o Admists a richer class of inflationary paths than what was originally thought,

o These paths generally lead to a transition between two inflationary phases,

o Due to the general axion-photon coupling, the transition leads to a very
characteristic production of gauge fields guanta and, consequently GWSs,
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