Predictions for LHC physics
from extra-dimensional gauge-Higgs unification
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Higgs particles To be discovered at LHC.
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Gauge-Higgs unification Fairlie 1979, Manton 1979

Hosotani 1983, 1989

In higher-dimensional gauge theory

(A) = ((42), (A))

extra-dimensional components

serve as 4-d Higgs fields.

Higgs fields are unified with gauge fields.
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Dynamical gauge-Higgs unification
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larger group

Higgs doublet (C  gauge fields

SU(3),50(5),Goa,---

Fairlie 1979, Manton 1979

Chiral fermions E>

orbifolds

Pomarol, Quiros 1998

dynamical gauge sym. breaking

finite Higgs mass

Hosotani mechanism, 1983, 1989

Warped space | for realistic Higgs & fermions
| TYH, Mabe, Sakamura, Noda, Shimasaki (2005)
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Orbifolds -+ extra dimensional space Pomarol, Quiros 1998
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Restriction - boundary conditions
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Low energy gauge symmetry

Chiral fermions

Y. Hosotani, Tokyo 2005

2D



@ energy th@
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Example in flat space  U(3)s X U(3)w model

Antoniadis, Benakli, Quiros, NJP (2001)

Hosotani, Noda, Takenaga, PLB (2005)
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Dynamical gauge-Higgs unification
is achieved.
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Warped space

for

realistic Higgs & fermions

YH, Mabe, Sakamura, Noda, Shimasaki (2005)
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The situation drastically changes for the better,

if the extra-dimensional space is curved and warped.
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Electroweak unification in warped space
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KK mass scale

mnNMKKn formn >>k

wk {1/R ask — 0

M ~ —
KK 2 ] ke TER  for kR > 2

Y. Hosotani, Tokyo 2005 -11



@On line pm (Farv = 0, but nontrivial)
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Ciggs iela
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Randall-Sundrum
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Randall-Sundrum
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e — /

- 1
r— _mrae;‘”{aM + L Woens T°, ¢ — igAM}¢

—ico’ Yy
¢ bulk (kink) mass
tha-Pomaral (2000)

Zero (massless) modes exist only for “quarks/leptons’.
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@mion mas@
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Explains the hierarchy.
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Non-universality of weak interactions

Gauge interactions g 1) I'*e,* A, 1 (x, z)
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weak interactions are not universal in 4-d effective theory.

When SU(2); is broken,
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Summary

Dynamical gauge-Higgs unification is promising.
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