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Axions and dark radiation
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The Cosmic Axion Background
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The Cosmic Axion Background
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Could be responsible for
Hy-tension (“universe-age” mystery)

12.7 £ 0.1 byr (late)
Tuniverse — 13.7+ 0.1 byr (early)

[Verde, Treu, Riess - 1907.10625]
[Planck - 1807.06209]
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Seeing the axi-verse through g,.,

[Moore,Cole,Berry - 1408.0740]

1012

1018
107 10°° 107 10°* 107 10° 107 10* 10°

Frequency / Hz

General overview  Experimental Sensitivity = CaB Production 7/22



Seeing the axi-verse through g,.,

[Moore,Cole,Berry - 1408.0740]

experiments

epra

2

fow oo

<

1012

15
1075
Frequency / Hz

sources

General overview  Experimental Sensitivity = CaB Production 7/22



Seeing the axi-verse through g,.,
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Axion electrodynamics
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Simplified projections
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Simplified projections
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Producing a cosmic
axion background
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Thermal axions
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Thermalization with Standard Model
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Thermal axions
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Thermalization with Standard Model
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Thermal production - spectrum
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Indirect detection

>
>

Dark matter decaying into axions?
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Dark matter decay
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Cosmic strings

fa

strings form upon ‘
symmetry breaking [ - Ringeval, Bouchet]

string

evolution ‘_‘-’
= 1,

most of energy large loop calculate axions

radiated in axions emission dominates? semi-analytically
[Gorghetto, Hardy, Villadoro - 1806.04677,2007.04990]
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Parametric resonance
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