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Higgs dilepton decaysHiggs dilepton decays

ATLAS & CMS data on the flavor-conserving channels

h → +   

h → τ+τ       

     

CMS results on the flavor-violating channels

h →  τ

(h → e τ) < 0.69% 
       

   

ATLAS results
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CMS results on the flavor-violating channels

h →  τ

(h → e τ) < 0.69% 
       

   

ATLAS results

    
The tentative hint of h →  τ would be a clear new physics signal if confirmed in 
future measurements.
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Minimal flavor violationMinimal flavor violation

The standard model has been successful in describing the current data on 
flavor-changing neutral currents & CP violation in the quark sector.

This motivates the hypothesis of minimal flavor violation for quarks: 
Yukawa couplings are the only sources for the breaking of                  
flavor & CP symmetries.

Effective field theory approach with MFV.
   

Chivukula & Georgi
Hall & Randall
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The standard model has been successful in describing the current data on 
flavor-changing neutral currents & CP violation in the quark sector.

This motivates the hypothesis of minimal flavor violation for quarks: 
Yukawa couplings are the only sources for the breaking of                  
flavor & CP symmetries.

Effective field theory approach with MFV.
   

It's interesting to extend the MFV notion to the lepton sector

which may offer insights into the origin of neutrino mass

but there are ambiguities in implementing leptonic MFV.

We consider an effective MFV scenario involving the seesaw mechanism 
of type I.

Cirigliano et al.

Davidson & Palorini
Gavela et al., 2009
He, Lee, JT, Zheng

. . . . . . .
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Flavor symmetry in type-I seesaw modelFlavor symmetry in type-I seesaw model
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Flavor spurion combinationsFlavor spurion combinations

Casas & Ibarra
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Flavor spurion combinationsFlavor spurion combinations

Colangelo, Mercolli, Smith
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Flavor spurion combinationsFlavor spurion combinations
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Effective Lagrangian with MFVEffective Lagrangian with MFV

generalized from
D'Ambrosio et al.

Cirigliano et al.

generalized from
D'Ambrosio et al.

Cirigliano et al.
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MFV contribution to dilepton Higgs decayMFV contribution to dilepton Higgs decay
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MFV contribution to dilepton Higgs decayMFV contribution to dilepton Higgs decay



J Tandean 9 Dec 2015 15

Yukawa couplingsYukawa couplings
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Constraints on Yukawa couplingsConstraints on Yukawa couplings

 → e 

 → e 

LHC data on  h → +, +

CMS data on  h →  

Goudelis, Lebedev, Park
Blankenburg, Ellis, Isidori

Harnik, Kopp, Zupan
Dery et al.
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Numerical explorationNumerical exploration
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Numerical explorationNumerical exploration
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Numerical explorationNumerical exploration

Dery et al.
He, JT, Zheng
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Numerical resultsNumerical results

|τ|/|eτ| ~ 10 or more, consistent with CMS results

The  and ττ predictions are testable with future collider data
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Further numerical resultsFurther numerical results

If future searches yield
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Flavor-violating dilepton Z decaysFlavor-violating dilepton Z decays

    
This leads to the decay rates
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ConclusionsConclusions

We have explored the MFV hypothesis in the lepton sector and applied it 
to flavor-violating Higgs-boson processes

The leptonic MFV framework involving the type-I seesaw mechanism can 
accommodate the recent tentative hint of h →  τ from the LHC if the right-
handed neutrinos have nontrivial couplings to the Higgs boson.
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