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 Gauge-Higgs Unification in 5 dimensions
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[50(5) X U(1) in Randall-Sundrum warped space ]
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| 4D gauge bosons and Higgs |
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YH, Noda, Uekusa 2009

Matter content (YH, Oda, Ohnuma, Sakamura 2008)
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[ Matter content W YH, Noda, Uekusa 2009
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(_Effective interactions
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Gauge-Higgs
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Effective potential
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27 = 10'°

J

fl> [ EW symmetry breaking by Hosotani mechanism]

[mH : 70 GeV ~ 135 GeV J

i> WWH, ZZH, Yukawa = 0O
LEP2 bound is evaded. )
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all other SM particles : +
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Proof (1)  YH, Ko, Tanaka, 0908.0212

Proof (2)  YH, Tanaka, Uekusa, 1010.6135

r

\

SO(5): SO(4)~ SU(2)L x SU(2)r  SO(5)/SO(4)

{(To}= {7, T°",

Algebra is invariant under

:>{T,a}: {TaRvTaLa

T = QuT*Q5

T&, T&}

PH:

SU(2)r < SU(2)r

T4—> T4

(—) Agashe Contlno Da Rold, Pomarol 2006
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.

bulk action invariant under Ay — QAN Q 1

> PH -inv

brane interactions Py odd fields do not couple.

_> [ Theory is H parity invariant. ]
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P =

_|_ W(n), Z(n), ﬂy(n), gluon(n), q(n), E(n), ° oo

_ H® W) gim) g prn) L

Higgs field : the lightest Py -odd field.

WWH, ZZH, Yukawa = O

( Stable
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Stable Higgs = Dark Matter
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— semi-analytic -
—— mictOMEGAs ]

Higgs mass (GeV)

[ WMAP data =) mz ~ 70 GeV

Mo
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{ How to see the Higgs bosons at LHC/ILC J

(" )

Production: Stable Higgs boson

ot H —
Z W “II‘H

IIIIIQ“-
missing energy,
missing momentum

\_ J

-
Cheung, Song, 1004.2783

Alves, 1008.0016

v, UV background

hard at LHC, possible at ILC
\_ J
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Gauge couplings
precision measurements

EW universality is slightly broken in 4D.

Forward-backward asymmetry in ete™ — Z — ££, qq

Z-decay widths (branching ratios)

No. data SM zr : 10%° | 27 : 100 | 27 : 10°

0.2312 0.2309 0.2303 0.2284

10.8335 6.3044 6.4345 7.1251

13.6264 | 16.5153 | 37.6908 | 184.468
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[1st KK modes}

zL:lO15 zL,:IO5

1466 836

1130 659

1144 678

1361 1037

1121 634

in GeV
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couplings/g,, zr = 10" { KK Z(l) }
VA

0.3485

0.3219

—0.4260

—0.4265

—0.1562
—0.1835 ) at Tevatron

0.0781 | 0. PP 2l e
0.0781

—0.2710
—0.2710

ZL 10%° 10°
m 1130 653

I 385 94
in GeV

signal
2pb for zp =10°
0.3 pb 101°

0.2344 : 0.08 pb 1015
0.2343

[Consistent for zr > 1015]
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Stronger for right-handed




{ KK gluon(l) J

Strong couplings for right-handed quarks

Couplings/g,
6.32

6.04
5.60

In naive perturbation theory I' ~ 13 m

Decays into
light and heavy, right-handed quarks.

J
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Summary
SO(5) x U(1) gauge-Higgs unification

Higgs naturally becomes stable.

ey '-" -

Dark Matter=Higgs = muy ~70GeV = z ~ 10°

EW precision data (gauge couplings)
= zr, > 101°

KK modes at Tevatron/LHC
= z1, > 10t°
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Direct detection rate
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