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How can we Ssee
new particles (7 - 8 TeV)
at 250 GeV ILC ?
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Gauge-Higgs unification
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Dynamical EW sym breaking

gauge hierarchy prob. solved
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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 ~ SM

gGHU/9sM (05 = 0.115)
W to v, ud, cs 1.00019

tb 0.9993
WWZ 0.9999998
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At low energies

Nearly the same as SM

gauge couplings ~ SM

gGHU/9sM (05 = 0.115)
W to v, ud, cs 1.00019

tb 0.9993
WWZ 0.9999998

Z to ff

GHU (65 = 0.0917)
left right

0.5001 0
—0.2688 0.2314

0.3459 —0.1542
—0.4230 0.0771
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Higgs couplings EI‘> (SM) X cos O
to W, Z, quarks/leptons

cos Oy ~ 0.995 for 6y = 0.1
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Higgs couplings |:|‘> (SM) X cos O
to W, Z, quarks/leptons

cos Oy ~ 0.995 for 6y = 0.1

Higgs decays:
T'(H — ~vy), u(H — v7) ~ (SM) x cos® Oy

Branching fractions ~ (SM)
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Higgs couplings |:|‘> (SM) X cos O
to W, Z, quarks/leptons

cos Oy ~ 0.995 for 6y = 0.1

Higgs decays:
T(H — v7), p(H — vy) ~ (SM) X cos® Oy

Branching fractions ~ (SM)

Nearly the same as in SM
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Higgs self-couplings

FHHOS 1301.1744, 1404.2748
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Higgs self-couplings

FHHOS 1301.1744, 1404.2748

5 %% ;. Small deviation for 0 ~ 0.1
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Higgs self-couplings

R

FHHOS 1301.1744, 1404.2748

5 %% ;. Small deviation for 0 ~ 0.1
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Extra dims » KK excitations

KK gluons, W', Z’, ...
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Extra dims » KK excitations

KK gluons, W’,

O = 0.0917
27 = 3 x 10

y A

O = 0.0737
z;, = 10*

m (TeV) T (GeV)

m (TeV) T (GeV)

6.74 853
7.19 467
7.20 992

7.92 1058
8.52 564
8.92 1068

-
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Funatsu, Hatanaka, YH, Orikasa,

LHC: 1612.03378 (PRD) ILC: 1705.05282v3 (PLB) )
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P in the Z’' couplings

Wave functions

A : localized near IR brane
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P in the Z’' couplings

Wave functions

A : localized near IR brane
ur,dRr,Cr, Sr, LR near IR brane
ur,dr,CrL,SRr, £L near UV brane
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P in the Z’' couplings

Wave functions

A : localized near IR brane

UR,dRr,CR, SR, LR near IR brane

ur,dr,Ccr,Sr, £r, near UV brane

t, b : spread with long tails
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P in the Z’' couplings

Wave functions

A : localized near IR brane
ur,dRr,Cr, Sr, LR near IR brane
—> large
ur,dr,Cr,SRr, L near UV brane
—> small
t, b : spread with long tails
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Couplings to Z'’
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gr frRY" fr }
SM: Z Z0) 7 NG

Left Right Left Right | Left  Right Left Right
Ve —0.183 0 0 0 0 0
Yy 0.9 0 —0.183 0 0 0 0 0
Vs —0.183 0 0 0 0 0
€ 0.099 0.916 0 —1.261 | 0.150 —1.669
©o| —0.2688 0.2312 0.099 0.3860 0 —1.193 | 0.150 —1.563
T 0.099 0.814 0 —1.136 | 0.155 —1.479
U —0.127 —0.600 0 0.828 | —0.103  1.090
c | 0.3458 —0.1541 | —0.130 —0.999 0 0.7/3 | —0.103 1.009
t 0.494 —0.372 | 0.985  0.549 0.404 0.678
d 0.159 0.300 0 —0.414 | 0.052 —0.545
s | —0.4229  0.0771 0.159 0.277 0 —0.387 | 0.052 —0.504
b —0.610 0.186 | 0.984 —-0.274 | —0.202 —0.339
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Funatsu, Hatanaka, YH, Orikasa, 1705.05282 (PLB 775, Nov 2017)

Bhabha scattering, angular dep

E. Richard, 1804.02846 [hep-ex]
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Bhabha scattering ete™ — e™

F. Richard, 1804.02846

AN ILC 250
t-channel 7y .

—1 %

2000 fb~— 1!
cos 6 bin width 0.1
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Bhabha scattering etTe™ — eTe

F. Richard, 1804.02846
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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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4 AGHU w

statistical uncertainty
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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‘|‘ :O)

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 unification

Higgs = gauge boson in 5d
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Gauge-Higgs unification

Higgs = gauge boson in 5d

p > ) f 20, 700

" T 7 ~ 8TeV
signals of new par’ricles
in the early stage of ILC250
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