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Strong CP Problem
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Massless Up Quark Solution

Two-Flavor (Single generation) acD:
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Massless Up Quark Solution

Dilute Instanton Gas Approxiwmation
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Massless Up Quark Solution

Leading chival Lagrangian: My ~ 0.0 My
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UV Instantons and
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One ‘'wrong way

6-$lavor nstantown:
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Flavorful Instantons

Su(3) x Su(3) x Su(3) (x---)
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3x(2-flavor) models
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weak coupling

C C C C
q1, U7, dy q3, U3, d3

-+ vepedt 3dS wnecessdvy

/ —/
€.g. vectovr-like wl’ wl m¢ — O

MEREECWITE " Amy, = D(gv}) x (gv1) ~ 10~ Aqeny




CKM

Above instanton scale: ackground Fields) owly | Phase
Higher dim ~ 13A2 > (depends own 4 elements)
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Why this Stvucture?
Need 3t least 3 orthogownal anowmalous u(l) to remove phases
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CKM

Below instanton scale:
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Radiative Sequestering of CPV?

Looks 3 lot like the SM---
BUT SUBGIXSUB)XSU(3) breaks wmany of the §lavor symmetries.
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Heavy Axion
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Summary
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Conclusions - Paths to Stro

Run Strong
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Thanks! |



Protection from UV?

running c? phase of wmass?
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Massless Up Quark Solution
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3x(2-flavor) models
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Flavor Completion
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Radiative Phases & Nelson Barr
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Alternative hierarchy
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AYy ~ Ys, AYg ~ Yo Vight quark wmasses §rom instantons!
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