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Axion isocurvature perturbations
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Suppose the U(1) Peccei-Quinn symmetry is already
spontaneously broken during inflation. Then:
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» CDM density isocurvature (CDI) perturbations:
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PLANCK bound on the amplitude of the isocurvature power spectrum: P = |8In QDM|2 <8.7x% 10~

> Upper bound on the inflationary Hubble rate H;,¢ in dependence of the axion decay constant f;:
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Supersymmetric hybrid inflation

Inflaton field 5 Our work: We show that the CDM isocurvature constraint

on the inflationary Hubble rate Hi,s can be easily satisfied
in low-scale models of supersymmetric hybrid inflation.

> Well-motivated models that connect cosmology and
particle physics.

> Inflation ends in a symmetry-breaking phase

transition — GUT phase transition.
Waterfall field
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Flat potential thanks to soft supersymmetry breaking

F-term hybrid inflation (FHI) Our approach: Take into account spontaneous SUSY breaking!

Volns

> Use soft terms in the SUGRA potential (controlled by mg )
to reduce the gradient of the scalar potential:
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> Adjust the mass scale of the tree-level potential to fit As:

Scalar potential V'
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Inflaton field value s
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V>ons » A small energy scale corresponds to a small Hubble rate:
Vo
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Scalar potential V'
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£=¢€(my/) = Bound on Hi, translates into bound on 1y 5. J

Inflaton field value s
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Constraints on parameter space

Axion mass m, [ueV] Axion mass m, [peV]
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Upper bounds on mjg, (gravitino mass), k (Yukawa coupling), g (gauge coupling):
> F-term hybrid inflation: k S O (107%) and my, < O (10°) GeV.

> D-term hybrid inflation: k or g < O (107%) and my» < O (109) GeV.
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Co

nclusions

Theory: Nontrivial constraints on the mass scale of soft supersymmetry breaking.

Phenomenology: Testable parameter correlations between various axion and CMB observables.

CDM isocurvature perturbations
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Cosmic strings

[PLANCK 2013]
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Axion dark matter

[Irastorza & Redondo 2018]
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For more details, please come see my poster!

Thank you
very much
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for your
attention!

... and see you for the drinks at the posters.
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