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4D gauge bosons and Higgs
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4D gauge bosons and Higgs
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At low energies

Nearly the same as SM
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At low energies

Nearly the same as SM

gauge couplings of quarks/leptons~ SM

9GHU /9sm (0 = 0.115)
Wto bv, ud, cs 1.00019

tb 0.9993
WWZ 0.9999998
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At low energies

Nearly the same as SM

gauge couplings of quarks/leptons~ SM

9GHU /9sm (0 = 0.115)
Wto bv, ud, cs 1.00019

tb 0.9993
WWZ 0.9999998

Higgs couplings to W, Z, quarks/leptons ~ (SM) X cos 0g
cosOgyg ~ 0.995 for 6y = 0.1
Higgs decays:

T(H — vv), p(H = vy) ~ (SM) X cos® 0y
corrections due to KK modes < 0.2%

Branching fractions ~ (SM)
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Higgs self-couplings

FHHOS 1301.1744, 1404.2748
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Higgs self-couplings

_SM A
deviation from SM

FHHOS 1301.1744, 1404.2748

Small deviation for 0y ~ 0.1
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Extra dims » KK excitations

KK gluons, W', Z'’

0y = 0.115 0 = 0.0917 0 = 0.0737
ng = 4 zy, = 10° z;, = 3 x 10% zy, = 104
Z' m (TeV) T (GeV)|m (TeV) T (GeV)|m (TeV) T (GeV)
VA 5.67 729 6.74 853 7.92 1058
7(1) 6.00 406 7.19 467 8.52 564
(1) 6.01 909 7.20 992 8.52 1068
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da/dM,,[fb/GeV]

ATLAS-CONF-2017-027 \
(9 April 2017)

Vs =13TeV, 36.1fb~ !

da/dMq[fo/GeV]

no event for > 3000 GeV

\ :{>9H<O.1
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Left-right asymmetry
in the couplings to Z'’
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Left-right asymmetry
in the couplings to Z'’

Wave functions

A : localized near IR brane
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Left-right asymmetry
in the couplings to Z'’

Wave functions

A : localized near IR brane

dr , ¢r near IR brane

gL » lr near UV brane
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Left-right asymmetry
in the couplings to Z'’

Wave functions

A : localized near IR brane
dr , ¢r near IR brane
—> large
qr , L near UV brane

—> small
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Couplings to Z'’

Z _ ] A _ ]
f 9% 9% Grap G 92(3 g];g) o Gor Gy
ve | 0.5704 0 —0.209 0 0 0 0 0
v, | 0.5704 0 —0.209 0 0 0 0 0
v | 0.5704 0 —0.209 0 0 0 0 0
e | —0.3066  0.2639 0.112  1.044 0 —1.438| 0.177 —1.869
i | —0.3066  0.2639 0.112  0.980 0 —1.361| 0.177 —1.783
7 | —0.3066  0.2639 0.112  0.973 0 —1.296| 0.177 —1.687
w | 0.3945 —0.1759 || —0.145 —0.684 0 0.044 | —0.118  1.243
c| 03945 —0.1759 || —0.148 —0.624 0 0.882 | —0.118  1.151
t | 0.3937 —0.1759 0.564 —0.425| 1.124  0.626 | 0.461  0.773
d | —0.4824 0.08796 0.177  0.342 0 —0472| 0.059 —0.622
s | —0.4824  0.08796 0.177  0.316 0 —0441| 0.059 —0.575
b 04825 0.08795|| —0.696 0.213 | 1.122 —0.313| —0.230 —0.387

in unit of g,, (g = 0.0917)
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Energies at 250 GeV, 500 GeV, 1 TeV

Polarized electron/positron beams
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O forward — O backward

Arpp =

O forward 'I' O backward
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O forward — O backward

Arpp =
O forward 'I' O backward
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statistical uncertainty
(250 GeV,250fb~ 1)
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statistical uncertainty

'S (250 GeV, 250 fb~ 1)
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Polarization dependence
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Leftright asymmetry

o(ete” = ff; Po- = +P, Py = 0)
0'(€+€_ _>f.f;Pe— — _?7Pe‘|‘ :O)

Ry rr =

Systematic errors reduced.
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Leftright asymmetry

o(ee” = ff; P.- = +P, P+ = 0)
0'(6+€_—)ff;Pe_ _?7Pe‘|‘:0)

Ry rr =

Systematic errors reduced.

250 GeV, P = 0.8, 250fb~ ! x 2
SM

Rs RL Ao

0.890

0.349
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Gauge-Higgs Composite Higgs




Gauge-Higgs Composite Higgs
SO(5) x U(1)
5d gauge theory Composite picture

gauge field
AB phase O

Higgs pseudo-NG boson
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Gauge-Higgs Composite Higgs
SO(5) x U(1)
5d gauge theory Composite picture

gauge field

-NG b
AB phase Oz pseudo-NG boson

vacuum (h)
Or1 misalignment angle ¢
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Gauge-Higgs Composite Higgs
SO(5) x U(1)
5d gauge theory Composite picture

gauge field

-NG b
AB phase 051 pseudo-NG boson

vacuum (h)
017 misalignment angle ¢ _

cos O cos 0y (MCHM)
not fixed
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Gauge-Higgs Composite Higgs
SO(5) x U(1)
5d gauge theory Composite picture

gauge field

-NG b
AB phase 051 pseudo-NG boson

vacuum (h)
017 misalignment angle ¢ _

cos O cos 0y (MCHM)
not fixed

AQRMON A |
7 ~ 10 TeV technirho meson

large widths, JP
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Gauge-Higgs Composite Higgs
SO(5) x U(1)
5d gauge theory Composite picture

gauge field

-NG b
AB phase O pseudo-NG boson

vacuum (h)
017 misalignment angle ¢ _

cos O cos 0y (MCHM)
not fixed

AQRMON A |
7 ~ 10 TeV technirho meson

large widths, P

e =sinfy < 0.3
constraint O < 0.1 (€ = 62, < 0.1)
- from Z' from S parameter
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Gauge-Higgs unification
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Gauge-Higgs unification
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Gauge-Higgs unification
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Higgs = gauge boson in 5d |
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Signals can be seen at LHC/ILC.
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