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gauge-Higgs unificationSO(5) × U(1)

in Randall-Sundrum warped space
Agashe, Contino, Pomarol  2005
Hosotani, Sakamura 2006
Medina, Shah, Wagner 2007

Planck brane TeV brane
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Anomaly cancellation

Planck brane TeV brane
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Matter content
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(1
2
, 1

2
) ⊕ (0, 0)

vector rep

SO(5) × U(1)

SO(4) × U(1)

(YH, Oda, Ohnuma, Sakamura 2008)
YH, Noda, Uekusa, 0912.1173



fH =
2

√
kL

mKK

πg
AB phase θ̂H = θH +

H

fH

∼ θ̂H + 2π

Leff ∼ −Veff (θ̂H)

−mW (θ̂H)2W †
µ
W µ −
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mZ(θ̂H)2ZµZµ
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f
ψf

Effective interactions

Gauge-Higgs SM
1
2

g(v + H)

yf(v + H)

mW (θ̂H) ∼
1
2

gfH sin θ̂H

mf(θ̂H) ∼ yffH sin θ̂H

periodic
nonlinear
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= SM cos θH×
WWH
ZZH

Yukawa

0.5 1.0 1.5 2.0

2
U

2-
4-
6-

Hθ  /π

gauge

total

fermions

0.5 1.0 1.5 2.0

0.5
U

0.5-
01.-
1.5-
2.0-
2.5-

Hθ  /π

gauge

total

fermions

Energy

zL = 1015zL = 105

Effective potential

EW symmetry breaking by Hosotani mechanism

θH =
π

2

WWH, ZZH, Yukawa = 0
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H parity 

H : −
other SM particles :

+

Proof (1) YH, Ko, Tanaka, 0908.0212

Mirror reflection symmetry: 

Enhanced periodicity: θH � θH + π

y → −y
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Proof (2) YH, Tanaka, Uekusa, 1010.6135

SO(4) � SU(2)L × SU(2)R SO(5)/SO(4)SO(5) :

{ T α } = { T aL , T aR , T â , T 4̂ }

{ T aR , T aL , T â , − T 4̂ }⇒ { T �α } =

Algebra is invariant under 

T �α = ΩHT αΩ−1
H

ΩH =





1
1

1
−1

1





SU(2)L ↔ SU(2)R

T 4̂ → −T 4̂
PH :

Suppress corrections to
Agashe, Contino, Da Rold, Pomarol 2006

T , Zbb̄
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bulk action invariant under AM → ΩHAMΩ−1

PH -inv

brane interactions PH odd fields do not couple.

Theory is H parity invariant.

At θH =
π

2
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PHHiggs field :   the lightest      -odd field.

Stable
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Stable Higgs

Higgs bosons = Dark matter
WMAP data mH ∼ 70 GeV

At colliders

Higgs boson
＝ missing energy, momentum
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Allowed

H parity 
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SO(5) × U(1) gauge-Higgs unification

H Parity Stable Higgs 

Dynamics θH =
π

2

Higgs = AB phase θ̂H = θH +
H

fH
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