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Axions in inflation
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V0(�) = Your favorite inflationary potential

For simplicity I will consider an axion like potential
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Axions in inflation

This is just an axion field in a de Sitter spacetime

Linde (1991), Lyth & Stewart (1992)

We have an additional 
parameter:
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Axions in inflation

A realistic axion model requires some care:

V (r, ) = �(r2 � f2
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� ⌧ 1To have perturbative control one needs

Then, if               the      field fluctuates during inflation

Lyth & Stewart (1992)

H > f r

It generates a potential domain wall problem 
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Axions in inflation

Linde, Linde & Mezhlumian (1993)
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Axions in inflation

Linde, Linde & Mezhlumian (1993)
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In-in formalism
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In-in formalism

hu(x1, ⌧) · · ·u(xn, ⌧)i = h0|U†uI(x1, ⌧) · · ·uI(xn, ⌧)U |0i
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In-in formalism
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In-in formalism

Only one type of vertex at order / � ⇤4
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In-in formalism
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In-in formalism
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Main result
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Application 1: The PDF
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Application 2: Non-Gaussianity 17

The idea of ultra-light fields:

Achúcarro, Atal, Germani, Palma (2016)
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In summary

•We were able to compute all n-point 
correlation functions of       (of order      )


• These required the resummation of all 
loops (of order      )


• The result reflects the tunneling between 
the degenerate vacua


• The statistic may be transferred to 
curvature perturbations (in progress)
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