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*Assuming Standard Cosmology and neglecting baroque model-building



Strong CP-problem and QCD Axion
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Axions Searches
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Axions Searches
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Primordial Axions



Axion Thermal Production
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Thermal Axion still relativistic during early Universe....

Contribution to Relativistic Species:
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Non-Thermal Cold Axions
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Cosmic Evolution of Axions
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Misalignment mechanism
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Misalignment mechanism
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Misalignment mechanism
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Misalignment mechanism
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Post-Inflationary Scenario
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n ‘ Complex non-linear evolution
Axion-Stars

Domain Walls Oscillons Mini-Clusters

Strings
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Axionic Strings

string core
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free strings string recombination
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Self-Organized Ceriticality
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Axion DM Abundance
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Full Simulation Not Reliable
Smaller Goal: Lower Bound on DM
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String Density Evolution
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Axion Spectrum Evolution
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Non-linearities of Axion Spectrum
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A lower bound to the Axion Abundance
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Conclusions

— QCD Axion is compelling candidate for DM

— Recent Efforts:
- Deeper understanding of the evolution of axion field in early universe
- Towards a more reliable estimate of axion abundance

— Still A Lot to Do:
- Extrapolations need more confirmations

(maybe next generation simulations)

- Effects of DW? N>17? Superconducting strings?
- Right Initial conditions for future evolution (mini-clusters, etc.)
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