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e Is Flavour dynamical?

e Are the Yukawas (the vev of) fields?

e Can we explain Flavour with a Symmetry Principle?
« Gauging flavour symmetries

o Quarks— [Grinstein, Redi, Villadoro]
o Leptons — This work
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= Need to add exotic fermions &, Er, Ng
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Gauged Lepton Flavour symmetry

Largest non-abelian symmetry in the massless limit?

Standard Model SM + Type | Seesaw

SU@3)e x SU(3).
[Chivukula and Georgi] SU(3)e x 5U(3)e x SO(3)w

See-saw mechanism for all fermions

Charged lepton masses = See-saw mechanism

Neutrinos = Type | See-saw Neutrinos = Inverse See-saw
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Low-energy Lagrangian

. . Exotic fermions
e Integrating out the heavy fields
Flavor Gauge bosons
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Low-ener

. . Exotic fermions
e Integrating out the heavy fields
Flavor Gauge bosons
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Low-energy Lagrangian

Gauged Lepton Flavour

Diagram
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Minimal Flavour Violation

e What is Minimal Flavour Violation?

e Hypothesis: At low energies, the only source of flavour violation are
Yukawa couplings, even in NP.
e General flavour operator:
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Minimal Flavour Violation

e What is Minimal Flavour Violation?

e Hypothesis: At low energies, the only source of flavour violation are
Yukawa couplings, even in NP.
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Minimal Flavour Violation

e What is Minimal Flavour Violation?

e Hypothesis: At low energies, the only source of flavour violation are
Yukawa couplings, even in NP.
e Minimal Flavour Violation operator:

Y Yy

(UARATIRUS

e Yukawas are spurions and the operators are flavour invariant
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Low-ener

Gauged Lepton Flavour Diagram Minimal Flavour Violation
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t Phenomenology

BR (1= I, I Iy)
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Gauged Lepton Flavor
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The decays 7 — petet, 7 — eu™put:

e MFV: Suppressed, they need higher order insertions

e GLF: Leading order.
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Conclusions

Gauged flavour symmetries =—> See-saw for all leptons

e Gauged SM — Type | See-saw
e Gauged See-saw = Inverse See-saw

Exotic fermion effects C Minimal Lepton Flavour Violation

Flavour gauge boson effects # Minimal Lepton Flavour Violation

CP violation is more protected in our model than MFV.
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