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pseudo-Goldstone boson whose shift symmetry is only/mostly broken by the QCD anomaly  (ksvz, DSFz...

o=0 1 5 G Qs . ~ a(x)
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QCD dynamics relaxes HQCD to zero: no neutron EDM (up to CKM)

QCD axion can naturally explain observed DM abundance

Predictive/Testable Theory: M, <+ gq—sm X 1 / fa



Axion Present and Future Searches
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Axions Vs Lattice QCD:

The Mass

The Couplings to Nucleons

The Couplings to Photons
The Thermal Mass
The Thermal Width
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The Coupling to Nucleons:

Au— Ad = g4 = 1.2723(23)
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The Coupling to Nucleons: Grilli, Hardy, Pardo, GV - 1511.02867
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The Coupling to Photons:
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The Coupling to Photons:
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The Thermal Width:
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The Thermal Width:
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The Thermal Width:
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The Thermal Width:
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The Thermal Width:
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The Thermal Width:

Upcoming data requires understanding Thermal Width @ ' > T,
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The Thermal Width:

Upcoming data requires understanding Thermal Width @ /" > /.
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The Thermal Width:

Upcoming data requires understanding Thermal Width @ ' > T,
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Mancha, Moore ‘22 : Quantum Euclidean (plus modeling)
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The Thermal Width:

Challenge for Lattice QCD: Compute I, for 7> T

(&

Existing Attempts (at k=0) e.g.

Moore, Tassler ‘10 : Classical SU(N) simulations . pw)
Fsphaul =27 f})lg%] T
Kotov ‘18 : Quantum Euclidean (anal. cont.) o
G(r) = [ % (o@.0(z.7)
Altenkort et al. ‘20 : Quantum Euclidean (anal. cont.) ‘ /oo do | coshlw(1/2T — 1)
T —_— Pl sinh(w/27)

Mancha, Moore ‘22 : Quantum Euclidean (plus modeling)

Important to exploit upcoming experiments!



Thank you!
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