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{ Gauge-Higgs Unification J

(" )
Origin of symmetry breaking
Origin of the Higgs
i Principle for the Higgs )

-
4D Higgs is unified with gauge fields W

in higher dimensions
5 Ap = ( Au 5 A’yj )

gauge principle + background spacetime

(" )

':::> Naturally light Higgs.

Higgs interactions predicted.
N y
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4 )

SO(5)xU(1) model in the RS warped space
ds? = e_2k|y|dwudaz“ + dy?

. J
4 )
AdS (A = —k?)

Planck brane ---- TeV brane
/ SO(5) xU(1)p-L /
/
g g
SU(2)r x U(1)y SO(4) X U(1)B-L
g / \ J
—1
P, — ( - 1 \ Hosotani = —1 \
~1 mechanism 1= -t ;
\ +1/ b, \ +1)
+ brane dynamics O #0
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SO(5) X U(1) model

|

Agashe, Contino, Pomarol 2005
Hosotani, Sakamura 2006

Medina, Shah, Wagner 2007

( #1) )

®2 -
Ao~ o0 | *= 6 i

P4

\ /

SO(5) — SO(4) ~ SU(2)r x SU(2)r

Fermions
/ TL TR \ /UL UR\
BL BR DL DR
tR XL XR

bL bR
\T, (th)/

YL Yg
\ b7 (bR)/

3rd generation (cpuik ~ 0.43)

Z> EW sym. breaking

in preparation
(Y.H., Oda, Sakamura, Medini, Ohnuma)
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[KK tower of W-boson J
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[ Wave functions ]

@ L sin Hw(Tg -+ TI'?_-E) -+ \/]_ — 2 Sin2 HW TB
Flat
@ th(y) T, + hf(y) T++h+(y) T+ ]

v Sy 50w/

h}JF ~ 1+ cosOgy

hE ~ 1 —cosOg @Ostﬂat in @

o e2ky
~ \/5511191{(1 ezka)

[ hi ~ e2kY %@alized at TeV b@
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4D gauge and Higgs couplings
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WWZ coupling

( )
: Triple gauge | ertex :
e W~
. AT AT V.o VeV
The etfe- — W+W- cross section measurement at :
LEP?2 is in perfect agreement with the Standard TV,
Model triple gauge boson vertex WWy e WWZ :
T 'Www+
e
LEP Prelimina - =
N — iminary & W
- - - ~
g et /
=3
i g + +
s e W
Et::l.n_:n-.-:1:1'i.'ir_'|i'l-' J ‘-.-'1?_5:.‘-'1.»' 1.14 E_ W'
----- s WYY vestex (Ceentie A5
S __-'. == only vw_exchange (Gentle 2.1)
F 70
o 10T 1’70 1310 B L ]| o
E_ . IGaV]
e’ w
19/02/2002 Riccardo Paramatti 16

from R. Paramatti, 2002
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[ WWZ coupling ] 7

gwwz = QA/dy [h%L{(h+WL)2 B %(h;)kv)Z}

+h{(h4)” + 3(nd)?} + wEhd, (h + 1) |

{ gwwz = g cos Oy j

01 /10 x/4 /2 Almost universal in RS

el

kmR =35 | 0.9999987 | 0.999964 | 0.99985

0.35 0.9994990 | 0.979458 | 0.83378
k

Deviation in flat space
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[EW Gauge-Higgs Unification in the Warped Space ]

RS flat
my 140 ~ 280 GeV ~ 10 GeV
MKK 1.5 ~ 3.5 TeV ~ 800 GeV
WWZZ . .
WW Z '
WWW W almost universal deviation
Wqq WEp tiny universality violation
WWH ZZH suppressed by cos O
may vanish (0 = w/2)
Yukawa/mpg suppressed by - - -
utojs natural hierarchy fine tuning
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Higgs mass

iggs interactions

WWH , ZZH
Yukawa tt H
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