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Introduction

● Lepton and baryon number are accidental 
Global symmetry in SM.

● Process like                  and               is 
forbidden in SM.                     

● Recently CMS and ATLAS have reported that 

           



  

Introduction

● At 95% CL, the following upper limit are 
obtained

●

● LFV constraints from BaBar at 90% CL



  

Introduction

● We also have the LFV limit from MEG experiment 

● We motivated by Extended Mirror Fermion (EMF) Model with 
Mirror Fermion mass insertion in the loop diagrams. 

● The calculation of Branching Ratio of Higgs LFV process is 
compatible with above constraints, but receive  tension from 
low energy experiments.



  

Extended Mirror Fermion Model

● Model with the same gauge Group as the SM with 
more particles content.

● The Motivation : To obtain majorana right handed 
neutrino with the EW scale mass.

● Extended : Adding one scalar mirror doublet and one 
extra scalar triplet with horizontal A4 symmetry to the 
lepton sector.



  

Extended Mirror Fermion model

● Particles content in the original model :
● Leptons and Quarks doublet :  



  

Extended Mirror Fermion Model

● Leptons and Quarks Singlet :

● Scalar Sector : 
●  
●



  

Extended Mirror Fermion Model

● Scalar Triplets : 



  

Extended Mirror Fermion Model

● Extended particles content :
● To accommodate 125 GeV Higgs , we introduce 

one more Higgs doublet that couple  to Mirror 
sectors only.

● We also add the triplet scalar to accommodate 
A4 symmetry in lepton sector.



  

Extended Mirror Fermion Model

● EW precision : V. Hoang, P. Q. Hung and A. S. Kamat, Nucl. Phys. B 
877, 190  (2013) [arXiv:1303.0428 [hep-ph]].

● Implications of the 125-GeV SM-like scalar: Dr Jekyll

(SM-like) and Mr Hyde (very different from SM) V. Hoang, P. Q.  Hung 
and A. S. Kamat, arXiv:1412.0343 [hep-ph] (To appear in  Nuclear 
Physics B).

● On neutrino and charged lepton masses and  mixings: A 
view from the electroweak-scale right-  handed neutrino 
model P. Q. Hung and T. Le,  arXiv:1501.02538 [hep-ph].

● The Search for Mirror Quarks at the LHC : S.Chakdar, K.Ghosh, 
V.Hoang, P.Q. Hung, and S. Nandi, arXiv : 1508.07318 [hep-ph].



  

Relevant Interactions

● The relevant interactions in our calculations :
● Singlet scalar yukawa term : 

 with 



  

Relevant Interactions

● And also 

● Where the matrices are defined as



  

Relevant Interactions

● The matrices relate the gauge eigenstates 
(superscripts 0) and mass eigenstates



  

.



  

Relevant Interactions

● The second relevant term is the higgs coupling 
to the SM fermion and mirror fermion.

● In this model the physical Higgses and 
unphysical ones are related via 



  

Relevant Interactions

● The parameters are define as 

● With the Vev relation 

 



  

LFV Neutral Higgs  Decay

● The  diagram for the process



  

LFV Neutral Higgs Decay

● The matrix element can be written as

● In terms of scalar and pseudoscalar coupling, it can 
be written as

●  where  



  

LFV Neutral Higgs Decay

 



  

LFV Neutral Higgs Decay



  

LFV Neutral Higgs Decay

● The deltas are given by

where 



  

LFV Neutral Higgs Decay

● The partial decay width is given by

with the lambda function is defined as  



  

Numerical Analysis

● We adopt the following strategy in our 
numerical analysis 



  

Numerical Analysis

● .



  

Numerical Analysis

● .



  

Numerical Analysis

● 125 GeV Higgs can be identified as : 
● Dr.Jeykell : when the higgs doublet is dominant

 

  



  

Numerical Analysis

● Mr.Hyde  : the higgs double is sub-dominant



  

Numerical Analysis

● We plot the contour of the Branching Ratio for 4 
processes on  (Log(Mm),Log(g0S or g1S )) 



  

Numerical Analysis

● We study scenario 1 and 2 as well as normal 
hierarchy and inverted hierarchy for 6 different 
couplings.

● The line with the same color denotes the same 
process.

● For Normal Hierarchy (NH), solid line indicates 
scenario 1, while dashed line for scenario 2.

● For Inverted Hierarchy (IH), dotted line denotes 
scenario 1, and dot-dashed one is scenario 2.



  

Figure 2 (Dr.Jeykell Scenario)

● .



  

Figure 2 (Dr.Jeykell)
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Figure 2 (Dr.Jeykell)
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Figure 3 (Mr.Hyde)

● .



  

Figure 3 (Mr.Hyde)
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Figure 3 (Mr.Hyde)

● .



  

Numerical Analysis

● .

 



  

Numerical Analysis

● .



  

Conclusion

● .
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