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AXION COUPLINGS
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THE AXION-HIGGS PORTAL
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A SIMPLE UV COMPLETION
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A SIMPLE UV COMPLETION
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PHENOMENOLOGY

COLLIDER DARK MATTER
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CONSTRAINTS FROM COLLIDER EXPERIMENTS
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CONSTRAINTS FROM COLLIDER EXPERIMENTS
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DARK MATTER
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STRONG CP PROBLEM
& AXION QUALITY

strong CP problem: 4, < 10710

THE CASE OF THE
AXION-HIGGS
PORTAL

AXION QUALITY

AXION POTENTIAL
PROBLEM
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QCD AXION POTENTIAL

« QCD Axion potential:
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QCD AXION POTENTIAL
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» Expect every global symmetry to be explicitly broken at high energy scales



QCD AXION POTENTIAL

« QCD Axion potential:
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QCD AXION POTENTIAL
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QCD AXION QUALITY PROBLEM
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QCD AXION QUALITY PROBLEM
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THE CASE OF THE AXION-HIGGS PORTAL

« All possible QCD axion couplings generated by explicit Z, breaking at scale Az, > 101°GeV
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THE CASE OF THE AXION-HIGGS PORTAL

« All possible QCD axion couplings generated by explicit Z, breaking at scale Az, > 101°GeV
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SUMMARY

« Axion-Higgs portal: Axion couplings only from mixing of heavy scalar with SM Higgs boson
- Avoid usual constraints on f.through derivative suppression and Z, symmetry
« Can produce Dark Matter through Freeze-In or vacuum misalignment

 Solve strong CP problem through explicit Z, breaking, axion quality problem avoided by
scale separation f, < Az,, Ay)
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AXION-HIGGS PORTAL COUPLINGS
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FREEZE-OUT
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