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Evidence of new physics

2

Mystery of flavor

• SM flavor structure


• 13 parameters


• 20 with massive neutrinos



Summary for the impatient

• Freeze-out  WIMP


• Freeze-in     FIMP



Hierarchy in fermion mass
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Global U(1) Froggatt-Nielsen symmetry
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Froggatt-Nielsen charges
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Right-handed neutrino and DM
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Flavon couplings
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Experimental constraints
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EFT... wait, at what scale?    Vϕ = ?



TeV scale: freeze out     vs ma Vϕ
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TeV scale: freeze out     vs mDM Vϕ



13

TeV scale: freeze out with various λϕ



High scale: (IR) freeze in     vs mDM Vϕ
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High scale: (UV) freeze in     vs mDM Vϕ
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Direct detection
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Summary for the impatient

• Freeze-out  WIMP


• Freeze-in     FIMP


