
Lepton-Flavored Scalar Dark Matter with 
Minimal Flavor Violation

Chao Jung Lee  
National Taiwan University

C. J. Lee and J. Tandean, JHEP 1504, 174 (2015)
[arXiv:1410.6803 [hep-ph]]

2015.12.09



Outline

• Minimal Flavor Violation (MFV) Hypothesis
• Stability Requirement
• Operators-Renormalizable & Non-renormalizable
• Phenomenology Aspects
• Summary and conclusion 



• Minimal Flavor Violation (MFV) Hypothesis
• Stability Requirement
• Operators-Renormalizable & Non-renormalizable
• Phenomenology Aspects
• Summary and conclusion 



Minimal Flavor Violation (MFV)
• Def:  SM Yukawa couplings are the only sources for the breaking 

of flavor and CP symmetries.                                         [hep-ph/0207036]

• For quarks: The implementation is straightforward .            
• For leptons: Some Ambiguity (neutrino mass)

• Another major mystery is the identity of the 
constituents of dark matter.

• Neutrino mass+ Flavor physics(FCNC)+ Dark matter 
-> Cook these ingredients together 



Mass terms of SM fermions +3 RH neutrinos
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Guiding principle of stability of  DM- [arXiv:1105.1781] Batell et. al



MFV building blocks and Flavor scalar triplet
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Mass spectrum and Dim-4 terms



Non-Renormalizable Operators-Effective theory approach



• Minimal Flavor Violation (MFV) Hypothesis
• Stability Requirement
• Operators-Renormalizable & Non-renormalizable
• Phenomenology Aspects
• Summary and conclusion 



The constraints  from EXP

• Cosmological Relic density
• Direct Search
• Higgs Invisible Decay



Effective interactions –DM Relic Abundance





Flavor violation decay of lepton and higgs(?) 



Summary 
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Stability of DM



color and flavor symmetry





• Decay operator without Z2 protection

• EFT Break



Renormalizable interactions- DM Relic Abundance



Renormalizable Operators-
Direct Search and Higgs Invisible Decay



Non-Renormalizable Operators-Effective theory approach




