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Gauge sector: established.

Higgs sector : yet to be unveiled.
No principle
Many free parameters

Unnatural against radiative corrections
Hierarchy in fermion masses
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Higgs mass

Mg dynamically generated
finite
Higgs couplings
H3, H*, ...

WWH, WWH?, ...

TR all determined

OUH, ---

Y. Hosotani, LHC-Tokyo, 7 September 2009 - 6



Kaluza-Klein €—

[M"“ x St j Ap(z,y) = ZAXZ)(“’) ciny/R

_ In

—_— O B i
KKE—F mn =" KKRT =)L mxx = 4

tx (87 - A ny
M= x (S°/Z2) A, (xz,y) = Z A,(;, ) (x) cos —
n=0

- n . ny
YOOYER Ay(wa y) — Z A?(J )(.’L‘) SIHE
n=1

A BE—R
orbifold u D >

Y. Hosotani, LHC-Tokyo, 7 September 2009 - 7




Randall-Sundrum D —J1FZ=
/ AdS A = —6 k2 /

Planck brane - TeV brane

SOB) xU(1)x
/ /

() @ =P (Y ) @u)P

() wen—n - (4 e

Y

\_

| OrbifoldBC: Po, Pi |




J

)(5) — SO(4) ~ SU2)1 X SU@)r -

"
~
-




Model on RS
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- (_Effective interactions N
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SO()xU(1) model
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Prediction 1

= 1 =
—mW(HH)zwle“ = EmZ(HH)zZ“Z“

~ R 4 N
WWH oW Z
H *
5 /Z/ZH ) EEEEE ‘:.. SM X CcOS HH
4
‘W Z
N Y
s N
WWHH
/Z/ZHH
_ Y, W b
H 0" “‘\ W H 0.. “\
R ©o
o ) » Wn SM X (cos 20y
H* IC W i H 0"(”0 W
. .
- 3 sin” O —é sin? 0y
- 3 Y

Y. Hosotani, LHC-Tokyo, 7 September 2009 - 14



4D gauge and Higgs couplings
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o Yukawa couplings
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{ Prediction 3 J
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Hosotani mechanism 1983
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[ Prediction 4 ]

zr = et k (GeV) mg(TeV) c m g (GeV)
1017 5.0 x 101° 1.58 0.435 54.4
101° 4.7 x 1017 1.48 0.426 50.8
1013 4.4 x 101° 1.38 0.413 47.0
1010 3.9 x 1012 1.21 0.384 40.6
1.30 x 104 3.2 x 10° 0.78 0. 24.5
( )

\_

M v 1.5 TeV
Light Higgs

(Its value depends on details of the model.)
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SO(B)xU(1) —Y - v I REEERDINE

YH, P. Ko, M. Tanaka, arXiv:0908.0212 (PLB)

[ Mirror reflection symmetry ]
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[ Enhanced gauge symmetry ]

Zf4: all bulk fermions (& SO(5)Mvector rep.
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invariant under 0y — 0z +
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7T
top quark > { O = 5 J
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all other SM particles : +

- J

> Higgs bosons become absolutely stable.

WWH, ZZH, Yukawa = O
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WMAP data j> m ~ 70 GeV

With many uncertainties it is premature to exclude the Higgs
DM scenario from the CDMS |l and XENON10 bounds.
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[ Weak universality Qi1 J

WWZ coupling ~0.2%
u-e , T-e , t-e universality violation

2 % 1078 4 x 102
5 x 1076
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