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[Anson Hook, 1812.02669] Why such tiny?
[PDG, 2025]
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https://arxiv.org/pdf/1812.02669
https://pdg.lbl.gov/2025/reviews/rpp2025-rev-axions.pdf

e What if heavier axions

Feasibility @ exp facilities to be high quality

e QCD revisited o A TC sector?

light quarks

Composite Higgs
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To be heavy
Confinement! Analogy to QCD
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»  Gauge:[SU(T) x Sp(@)' x U(1)y x SU(2),
Diagonally

SU3), X Sp(4)7c X U(1),
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Z D yWly + Mljwl-l//j
o TC fermions to confine
TC direction in ¥: mixing with y ¥, ~ (y<02> yj\?)

Seesamw my ~ M to decouple

e SM Yukawa

Y1Y3 Y2)3
(yw yd) ~ (F‘QIZQ% FQUQB)
By integrating out 2

Partial compositeness of (Xy)-system



e Necessary to have 2 heavy sources

o Sp(4)-small instanton, up to breaking size
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[Csaki et. al., 2311.09285] ;

Fermion zero-mode suppression



https://arxiv.org/pdf/2311.09285

Sp(4)" small instanton
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vev enhancement
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e Some conditions
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» Composite HIggs v, - Lo,/ memres + 2tuj, )
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o Axionsystem . ..n|" "H A ()

n'". super heavy to be around TeV

A, =5 GeV: two mass eigenstates

Aj
m, ~ ~ 0.018 eV
V2f,

10* (107) times heavier than QCD axion



>Summary

o Compatibility: axion & composite higgs

®* Heavy mass: TC confinement & small
iInstanton

e An enhanced small instanton?

e Pheno with more detalils...
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