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Symmetry breakings
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Gauge-Higgs Unification model
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Symmetry breakings

Boundary Condition

Brane scalar

Hosotani mechanism
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Zero mode

Zero mode
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SO(5) gauge symmetry is broken by orbifold boundary 
condition

massless
massive
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Higgs doublet

Higgs doublet is massless SO(4) 
vector

Higgs
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gauge-Higgs unification

Higgs boson is a component of higher 
dimensional gauge bosons

Quadratic divergence is protected by 
gauge symmetry
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Brane scalars

A-model

B-model
Breaks SO(4) symmetry
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Hosotani Mechanism

Wilson line phase       is given by 

is a minimum of the effective potential

Hosotani, 1983
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The Effective Potential
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A model
Old model
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θH

The model has universality

Low energy physics is described 
by only one parameter

Dark Matter physics depends on nF

Relic abundance

GHU model has significant deviation and 
polarization dependence in forward-backward 
asymmetry
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B model
Gut inspired Gauge-Higgs Unification model
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SU(3) gauge boson
U(1) gauge boson

SO(5) gauge boson
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Action
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Action
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Effective potential
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Effective potential

Positive Negative

π Gauge boson Dark Fermion(vector)

2π Dark Fermion(spinor) Top quark
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Potential minimum
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Parameters

nN: number of  
nF: number of 
cV: bulk mass of  
CF: bulk mass of 
mV: pseudo-Dirac bulk mass of
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Parameters

nN, nF, cV, CF, mV

Free parameters
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Asymmetry
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LHC ILC

Proton-Proton collision
- Composite particle
- Background

High energy
- Peak (mass) Search

Electron-Positron collision
- Elementary particle
- Clean signal

Low energy
- Asymmetry search
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GHU : Heavy particle and Large asymmetry
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Asymmetries
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Asymmetries
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Cross section
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Left-Right Asymmetry
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Forward-Backward Asymmetry
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Solid: 250GeV
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Statistical uncertainty

Blue:θH=0.0917
Red: θH= 0.0737

A model B model



Left-Right Forward-Backward Asymmetry
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