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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, 1987
Hall & Randall, 1990

    
 

Buras et al. 2001
D'Ambrosio et al., 2002
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It's interesting to extend the MFV notion to the lepton sector

which may offer extra insight into the origin of neutrino mass

but there are ambiguities in implementing leptonic MFV.
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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 is interesting to extend the MFV notion to the lepton sector

which may offer extra insight into the origin of neutrino mass

but there are ambiguities in implementing leptonic MFV.

We consider an effective MFV scenario involving the type-I seesaw 
mechanism with degenerate heavy right-handed neutrinos.

MFV is imposed in both the quark and lepton sectors.

Cirigliano et al., 2005

Chivukula & Georgi, 1987
Hall & Randall, 1990
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Flavor symmetryFlavor symmetry
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Flavor spurion combinationsFlavor spurion combinations

Casas & Ibarra, 2001



J Tandean 22 July 2018 9

Flavor spurion combinationsFlavor spurion combinations

 in the case of a real O matrix

Casas & Ibarra, 2001
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Flavor spurion combinationsFlavor spurion combinations

Colangelo, Mercolli,Smith, 2009

 in the case of a real O matrix

Casas & Ibarra, 2001
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MFV contributionsMFV contributions
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Anomalies in rare B decaysAnomalies in rare B decays

                                   Capdevila et al., 2017
                            Altmannshofer et al., 2017

D'Amico et al., 2017
.  .  .  .  .  .  .
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Contributions to  Contributions to  qq  →→  q' l l'q' l l'

Altmannshofer & Straub, 2013
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Predictions on  Predictions on  qq  →→  q'q'eeμμ

              Table 1

Interestingly, the  B → Keμ  prediction is only 4 times below its
measured bound and thus may be probed in near-future searches

                                   Lee & JT, 1505.04692



J Tandean 22 July 2018 15



J Tandean 22 July 2018 16

Predictions for Predictions for 
eeτ and μτ modesτ and μτ modes      

Lee & JT, 1505.04692

Some of the predicted 
branching fractions can 
reach a few times 10‒7, 
which may be detectable 
in the near future 
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Contributions to  Contributions to  qq  →→  q'q'νννν''

Buras et al.
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Z' with MFV couplingsZ' with MFV couplings

The desired NP operators need to be invariant under the flavor rotations and SM 
gauge symmetry.

   

   T

  q  q'ℓℓ'  

The Z' couplings to SM fermions also generate 4-quark and 4-lepton effective 
interactions which are subject to various constraints.

The predicted rates of lepton-flavor-violating meson decays become somewhat smaller.

Kim, Yuan, Zheng, 2016

Kim, Yuan, Zheng, 2016
Chiang, He, JT, Yuan, 1706.02696
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ConclusionsConclusions

If the anomalies recently observed in rare  b → s  decay measurements 
are new physics signals, it is possible that meson decays which do not 
conserve charged-lepton flavor can occur at rates potentially detectable 
in the near future. 

Assuming the MFV principle in both the lepton and quark sectors can lead 
to connections between rare b-meson and kaon decays, as well as the 
neutrino sector.

The predictions for some of the rare decay modes may be testable soon at LHCb 
and Belle II.. 
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