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Abstract: <p>We describe a new solution to the strong CP problem inspired by the massless up quark solution. At high energies, QCD is embedded
in a SU(3)xSU(3)xSU(3) model, with each matter generation charged under a different site. Instanton effects are unsuppressed at the scale of
Higgsing to the SM diagonal QCD, and a set of anomalous U(1) PQ symmetries removes the low-energy strong CP phase. A non-zero theta
parameter is generated at loop level near current bounds. Similar models can also lead to a heavy axion solution to the strong CP problem.</p>
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Strong CP Problem
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Massless Up Quark Solution
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Massless Up Quark Solution
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Massless Up Quark Solution
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Protection from UV?
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Massless Up Quark Solution
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UV Instantons and PQ7?
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One ‘wrong’ way
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Flavorful Instantons
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3x(2-flavor) models
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3x(2-flavor) models
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3x(2-flavor) models
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weak coupling
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Radiative Phases & Nelson Barr
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CKM
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CKM
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Radiative Sequestering of CPV?
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Flavor Completion
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Radiative Phases & Nelson Barr
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Summary

Auy AUV’ Auv
SRR s pevad unsequesteved unsequesteved
c? violation cF viclgiion 0 e

[Hievavchy?: (< Apy)

T

[(flavor: >~ (00 Tev]

/
QCD

AQ(TD A_Ezcl) ACQCD
Novwal Dangerous UV Instanton
(w = 0 wot viable) B o 1 solutions
’ 6~ 1010

Pirsa: 16100033 Page 22/24



Pirsa: 16100033

Conclusions - Paths to Strong Coupling
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Conclusions
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