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e Elegant solution fo the strong CP problem:
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e Dark matter candidate (non-thermally produced)
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 Axion DM overview

 Dynamical mechanisms to change axion density
- Entropy Injection
> Particle production

e Conclusions and remarks



Axion condensate as CVM

Peccei-Quinn symmetry broken
during inflation



Axion condensate as CVM

o(t) + 3H(t) = —mio(t)

While H > m,

® = 0y f, =~ const



Axion condensate as CVM

o(t) + 3H(t) = —mio(t)

Once H <m,
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Axion condensate as COM
T Mxfr (100 MeV)?

H ~ — Mg = ~
fa fa



Axion condensate as COM
maxfr (100 MeV)?
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Very large fa, fo ~ My, axion starts rolling when:
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Axion abundance
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How to change the
axion abundance?



Entropy injection

Dilute axion energy density through late entropy dump
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Entropy injection

Entropy dump:

Pa
PSM

Decrease



Entropy dump:

New wechanisw




Model
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Particle production: use time dependence of ¢
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Particle production: use time dependence of ¢
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Particle Production
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Particle Production
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Particle Production
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Particle Production
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Particle Production
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Include feedback
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Include feedback
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Include feedback
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Include feedback
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Affects axion once:
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Nuwerical results
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Comoving energy density[meV*]

Nuwerical results




Nuwerical results
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e Particle production can change relic density of axions
(also of other ALPS)

e Axions with fs up to 10" GeV and order one
misalignment are allowed. Axion must couple more
strongly to a dark sector than to SM  (~ x10°)

e Relaxes isocurvature perturbation constraints®
e Potentially testable through other effects

® Neff
e LSS (fo be seen)



extra material



Isocurvature Constraints

During Inflation Locally
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Isocurvature Constraints

During Inflation Locally
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Isocurvature Constraints
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