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Can we generate a ‘naturally’

flat potential for the inflaton?
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Need a flat enough potential to give Ag

60 e-foldings, and a nearly scale invariant Source: Baumann 2003
power spectrum (n, ~ 1).

¢ 1s a scalar field — unstable under radiative corrections.




Natural Inflation

Inflaton 1s an axion — the Goldstone boson of a broken
Pecce1-Quinn symmetry.

Generically these models acquire following potential
via non-perturbative effects:

V(¢) = A*(1 £ cos(¢/[))
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Can we generate a ‘naturally’
flat potential for the inflaton,

with sub-Planckian values of {?




Alternatives

* More complex symmetry groups, €.g.
SO(N) — SO(N —1)

* Non-perturbative —> Pertubative:
Coleman-Weinberg mechanism.

* Contributions to the potential from particles
that do not transform under the global
symmetry.




CW potential
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CW potential
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CW potential
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Results

 (Can achieve successful inflation and fit the CMB
data [1] with the potential

V(¢) = A* (Or + accos(¢/ f) + Bsin*(¢/ f))
« Fermions embedded in a spinor representation of SO(N)

« Some tuning of & and 3 required.

[1] PA.R. Ade et al. Planck 2015 results. XX. Constraints on inflation. 2015.
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Thank you!

For more info:
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