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The Axion Quest!

Dark matter is still a mystery, it is
I matter : makes up 25% of the density of the Universe
I dark : interaction is feeble (except gravitationally)
I cold : almost pressureless

The Axion could be a likely candidate, would you like to inves-
tigate the Axion?
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You found a Lagrangian
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TPQ > T > TC TPQ > TC > T

Would you like to take this Lagrangian to describe your Axion
dynamics?
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Axion Cosmology solving on Lattice

You found a tool to calculate the
EQM
I Put La as classical field theory

on lattice
I Simulation starts after

Inflation
I φ is a complex field
I θ is chosen randomly
I Topological defects will arise
I Simulate with Hubble drag
I Count axions at the end

Solve it by hand Use a computer
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Physical range not achievable!

Estr =
∫∫∫

r dr dz dφ (∇φ∗∇φ ' f 2
a /2r2) ' πlf 2
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∫ ∼H−1

∼f−1
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r dr
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Look at
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I Log-large string tension Tstr = πf 2
a ln(fa/H)

I fa/H ' 1030

I Equal energy in each x2 scale
I Scale range is 1030 → κ = ln(1030) ' 70, achievable is
κ = 6

Find new methodes Quit job
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Congratulation you did it!

I Axion production changes only a little
I fa = (2.21± 0.29)× 1011 GeV
I ma = 26.2± 3.4µeV



Conclusion

I Axion can explain the CP-problem and the dark matter

I In early Universe the Axion dynamics are string defects

I With the two-field-model we get the string defect physics right

I We find Axion mass ma = 26.2± 3.4µeV
I Assuming Axions make all DM
I θ is chosen randomly

Thank you for your Attention!
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