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Such large (t,q) Yukawa predicts large (b,q) of charged Higgs

B-physics constrains our models (P.Ko,YO,C.Yu,1212.4607)

 There are tree-level FCNCs. (t,q)-elements of CP-even (odd) 
Yukawa couplings tend to be large and enhance AFB of top
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(b,u) coupling
B→τν
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Question:

Is the enhancement of AFB compatible with the 
(semi)leptonic B decays in our models?
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• Our charge assignments:
Only up-sector charged flavor-dependently. Down and lepton are the same as the type-II.

See also C.Yu’s poster

y1and y2 should be controlled by symmetry (Z2, U(1),etc.) → type-I, type-II (like SUSY), etc.

too large FCNCs



• The down (and lepton) sector Yukawas are diagonal

The bounds from Flavor physics are evaded.

• Depending on the charge, the num. of Higgs is different for 
the realistic mass matrix

(q1,q3)=(0,1) →2HDM

(q1,q3)=(-1,1) →3HDM
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The FCNCs involving top (b) are large



3. Phenomenology 
3-1. top forward-backward asymmetry (AFB) at Tevatron
Small deviations still remain  

u

u t

t
New mediators?

u

u (u)

t

t (t)
h,H,a,Z’

Our model



3. Phenomenology 
3-1. top forward-backward asymmetry (AFB) at Tevatron
Small deviations still remain  
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3-2. (Semi) leptonic B decays
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Constraint on B→τν decay in our 2HDM 
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Constraints from B→D(*)τν and B→τν in 2HDM 

Ytc vs Ytu of pseudo scalar  mH+ vs tan β
parameter region within 1 σ of B->D(*)τν at BaBar and B->τν. 

The BaBar discrepancies require large charged Higgs contribution, 
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B->τν requires small (t,u) coupling, 

If the deviation is relaxed, (t,u) can be large.
(pseudo scalar should be heavy for B->τν in 2HDM.)

cannot achieve enhancement AFB.



difference between 2HDM and 3HDM.

2HDM 3HDM
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pseudoscalar and charged Higgs directions in 2HDM

NG boson
massive

Coupling with 
leptons and b

• To enhance AFB and be consistent with the semi-leptonic and leptonic B decays, 3HDM is 
favored.
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pseudoscalars and charged Higgs directions in 3HDM
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can be orthogonal 
to the coupling.

One of the charged Higgs (pseudoscalar) can 
decouple with leptons and do not contribute to 
(semi)leptonic B decay

where

The limit corresponds to 
the fine-tuning in Higgs potential

and

• To enhance AFB and be consistent with the semi-leptonic and leptonic B decays, 3HDM is 
favored.

difference between 2HDM and 3HDM.



• Concrete analysis for other cases in 3HDM P.Ko,YO,C.Yu,1212.4607

parameter spaces are large, so we could expect some allowed region without the fine-tuning

but not so large, because of the bound from 
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4. Summary 
• I introduced 2HDM and 3HDM, where gauged U(1) controls the FCNC.

• There are tree-level FCNCs:especially (t,q) in neutral and (b,q) in charged Higgs are large 
because of top mass.

• Large (t,u) enhance AFB and can be consistent with LHC results according to destructive 
interference between CP-even scalar and CP-odd scalar. One good point is CP-even (-odd) 
mass ~200GeV and the Yukawa coupling ~1.

• We discussed whether the enhancement of AFB is compatible with the (semi)leptonic B 
decay at the BaBar and Belle experiments.

• AFB and B->D(*)τν requires large new physics effects, but B->τν requires the small effect. 
It is difficult to achieve all. 

• Requirement of 2HDM to achieve B->D(*)τν at BaBar and B->τν:                                           

• In 3HDM, we can describe the scenario that one of charged Higgs decouples with the 
(semi)leptonic B decays.  It is possible to achieve AFB, the BaBar discrepancies, and B->τν.

Thank you 

→difficult to enhance AFB. 


