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Effective Potential in the Flat SU(3) Model

Deviation of the Triple Higgs Boson Coupling

Introduction (Mystery in the Higgs Sector)

We analyze the Higgs potential and triple coupling 
in the SU(3) model with 5D Lorentz symmetry relaxed

SU(3) Model [Panico, Serone, Wulzer, NPB 739 (2006)] 
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BulkBulk gauge field :
Bulk fermion pair :
Brane fermion :

Space-time : Flat *+ × -./01 with compactification scale 1/%
Symmetry Breaking : 

Field contents

: ,

Hierarchy problem suggest the new physics at TeV scale 

・Supersymmetry
・Composite Models
・Gauge-Higgs Unification 4D gauge 4D Higgs

one-loop
correction

Compactification scale 1/% [GeV]

ILC( 7 = 1 TeV , L = 4 ab>. )
[K. Fujii et al. (2019)] 

Conventional notation :



SU(3) Model  [Panico, Serone, Wulzer, NPB 739 (2006)] 

space-time :

symmetry : 

Flat %& × ()/+, with compactification scale 1/.
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Boundary conditions 
( gauge field )

,
SM gauge
Higgs doublet

Matter Lagrangian

①

②

②

5D Lorentz invariance relaxed

① TeV scale bulk mass term

② Bulk-Brane mixing : Source of the brane fermion mass 

→ Reproduce the mass scale of the SM fermions 

1-loop effective potential 

bulk gauge    bulk fermion    brane fermion

Matter configuration

Brane fermion： ;
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Model parameters ~1(1)

By tuning them, we can
reproduce the 4ℎ,47 ,4KK



Analyze of the Higgs potential

SM :

GHU :

Tadpole and mass conditions

→

→

Triple Higgs boson coupling In 1/# → ∞ limit

→

This feature is not only found in this model but also 

models with bulk-brane mixing on flat &1/'2 orbifold

Dominant contribution of Δ*

limitation of the compactification scale

Direct correction

・'+, -+,:

�FCNC :
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Oblique correction

� 1/# ≥ 5 TeV
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