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Gauge-Higgs Unification(GHU) model

motivation: hierarchy problem

extra dlmen5|onalAy =  Higgs field [{

gauge field

Hosotani mechanism
EW SSB by Wilson line phase HH

' 2T R
e’ = Pexp z'g/ dy A,
0

Y.Hosotani (1983), cf: H.Taniguchi’s talk

good points
1-loop effective potential (Higgs mass) is finite .
Higgs potential is given by the gauge principle.
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K.Agashe, R.Contino, A.Pomarol( 2005)

Y.Hosotani, K.Oda, T.Ohnuma, Y.Sakamura (2008)

SO(S)XU(l) GHU MOdeI Y.Hosotani, S.Noda, N.Uekusa (2009)
S.Funatsu, H.Hatanaka, Y.Hosotani, Y.Orikasa, T.S. (2013)
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cf: I.Low’s lecture

Higgs decay H — ~~

tng/y Fgmw W%XW
H Sy Ho Swey o H Sy
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v SM Ty(n) =
yy ™ cos g, m2

Amplitudes a finite!

The sign alternates
as h increases.

Convergence
2 (=1

/ Atotal

.AW(O) -+ ‘Atop(o)

~1.011 (1.001)
6,=0.360 (0.117)

Contribution of KK modes

a\re positive and small.




In a similarway, H — g9 gg — H

tgmg
H oooor (J

[(H — gg) =

P

Gy, M

12873 mW

‘Atop |

N.Maru, N.Okada (2008)
A.Falkowski (2008)
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Decay rate and Signal strength

couplings (e.g. HWW, HZZ, yukawa)

Garu ~ Gsm COS Oy
Higgs decay rates are suppressed by COS HH

0,,=0.360 (0.117) M) cos® O 7~ 0.91 (0.99)
I'(H = vy)erU
I'(H — vy)sm

= 0.93 (0.99)

Signal strength
B(H — X) = B>

0" . B(H — X) ~ (SM) x cos® 0y




Summary

Decay rate and Signal strength in SO(5)xU(1) GHU

- Sign of couplings are alternate as n increases.
- Contributions of KK modes are small.
- Signal strength is close to SM value.

['(H — vy)auu
I'(H — vY)sm
o* . B(H = X) ~ (SM) x cos” 0y

0.91~0.99

= 0.93 (0.99)

Work in Progress

Dark matter
/' search »







np = Jcase mpyg = 126GeV
ZL Ou Mkk k Ct CF Mpa)y Mg
(TeV) (GeV) (TeV) (TeV)
102 | 1.02 1.54 4.90x 10 0.413 0.476 0.155 1.19
101 | 0.805 1.75 5.56 x 103 0.403 0.454 0.232 1.36
101 | 0.632 2.03 6.47x 102 0.391 0.433 0.329 1.59
10° | 0.485 245 7.79x 10 0.376 0.411 0.465 1.93
106 | 0.360 3.05 9.72x 109 0.357 0.385 0.668 2.41
107 | 0.258 3.95 1.26x10° 0.330 0.353 0.993 3.15
10 |0.177 5.30 1.69x10° 0.296 0.309 1.54 4.25
105 | 0.117 7.29 2.32x10® 0.227 0.235 2.53  5.91
2%x10* [ 0.08 9.21 587x107 0.137 0.127 388 7.54
Current data say, (1)
mY) > 2.5TeV , mp’ > 0.5TeV

ATLAS Collaboration, ATLAS-CONF-2012-129
CMS Collaboration, CMS-PAS-EX0O-12-015
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CMS Collaboration, CMS-PAS-EXO-11-090




Contributions of amplitudes

3

2 .2
1)~ 1 2+ i+ b

OH 0.117 0.360

________ Ay | 830 | 783
Aw [ Aw o) 0.9996 0.998

o Popr | 2 1305
Atop/ Atop© 0.998 0.990
Ar [ At op© 0.0034 0.033
Asotal 6.508 6.199

Atotar/ Aw o) + Agoro 1.001 1.011
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For kKW Amplitudes a finite!
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e

For KKF— Amplitudes a finite!
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Color triplet case H — gg gg — H

F(<”rwmg
oo 9

t%mg
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12873 m%/
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Decay rate

couplings (e.g. HWW, HZZ, yukawa)
Gcuu ~ Gsm COSOp

Higgs decay rates are suppressed by|cos” @z .
0.99~0.91

For n.=3, 6,=0.360 (0.117)

Compared to the value in the SM,

['(H — ~v)is suppressed 10 % (1 %)

including contributions of KK mode
29%(0.2%).




Signal strength

Contributions of KK mode are small.
All Higgs decay rates are suppressed by 6082 HH.

Branching fractions are not suppressed by COS2 6’H.

The GHU model predicts
observed eventrate 0°™° - B(H — y7)

relative to the SM is ~ cos® Oy
0.99~0.91



parameters

input parameters

mpyg = 126GeV

We have only 2 degrees of freedom.
<1, ng 18/9



