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Universal Extra Dimensional Model
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Kaluza–Klein (KK ) expansion of the 5D fields
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One-Loop Quantum Corrections to Yukawa Couplings

in the UED Model
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Beta functions of the Yukawa Couplings
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One-Loop Quantum Corrections to Higgs Quartic Coupling 
in the UED Model 
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Beta Functions of the Higgs Quartic Coupling
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Vacuum Stability Condition for the UED Model 
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One-Loop Quantum Corrections to Higgs Quartic Coupling 
in the Brane Localized Matter fields 5D Model † 2( )
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Alternative 5D Scenario-Brane Localized Matter Fields 
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Gauge Supermultiplet

N=1 Five Dimensional Supersymmetry

Scalar Supermultiplet
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Superfield Effective Actions
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Quantum Correction to the 

Superfield Wavefunction Renormalization
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KK number non-conservation effects

Beta Functions of the Yukawa Couplings



Beta functions of the Gauge Couplings

~the scalar field and its superpartner ( , , )xχ θ θ
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~the scalar field and its superpartner for each Higgs fields 
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Evolution of the Gauge Couplings
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Evolutions of the Top Yukawa Coupling 

for Different tan β
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Evolution of the CKM Flavor Mixing Matrix in the 5D MSSM Model
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Summary

� In the 5D MSSM, the brane localized matter field 

� In the 5D Model, in light of the current LHC Higgs 

mass bounds, the evolution of the Higgs self-coupling 

has an improved vacuum stability condition for brane

localized matter fields scenario. 
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� In the 5D MSSM, the brane localized matter field 

scenario with a large          has a preferable gauge 

unification and better Yukawa evolution behavior.

� As for the flavor mixing matrix, the CKM evolves 

towards no mixing (or small mixing) scenario at high 

energy scale.  
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