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Z’ signals at           linear colliders

in gauge-Higgs unification
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Z’ (10 TeV) signals can be seen in 


                


in the early stage of 250 GeV ILC 
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Gauge-Higgs unification
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Gauge-Higgs Unification
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content

Matter

B-model (GUT inspired)

Quark (3,4) 1
6

(3,1)+− 1
3

(3,1)−− 1
3

Lepton (1,4)− 1
2

Dark fermion (3,4) 1
6

(1,5)+0 (1,5)−0

(1,4)− 1
2

Brane fermion (1,1)0

Brane scalar (1,4) 1
2

Table 1: The SU(3)C × SO(5)× U(1)X content of matter fields is shown in the GUT inspired
model (B-model).

f gLZf gRZf gL
Z(1)f

gR
Z(1)f

gL
Z

(1)
R f

gR
Z

(1)
R f

gL
γ(1)f

gR
γ(1)f

νe 0.5687 0 3.2774 0 −1.0322 0 0 0
νµ 0.5687 0 3.1207 0 −0.9852 0 0 0
ντ 0.5687 0 3.0165 0 −0.9539 0 0 0

e −0.3058 0.2629 −1.7621 −0.0584 −1.0444 0 −2.7587 0.1071
µ −0.3058 0.2629 −1.6778 −0.0584 −0.9969 0 −2.6268 0.1071
τ −0.3058 0.2629 −1.6218 −0.0584 −0.9652 0.0001 −2.5391 0.1070

u 0.3934 −0.1753 2.1951 0.0390 0.3415 0 1.7807 −0.0714
c 0.3934 −0.1753 2.1147 0.0389 0.3296 0 1.7154 −0.0714
t 0.3938 −0.1749 1.7406 −0.3269 0.2740 −0.7395 1.4121 0.6017

d −0.4811 0.0876 −2.6842 0.1162 0.3297 −0.1801 −0.8904 −0.2113
s −0.4811 0.0876 −2.5858 0.1460 0.3182 −0.2197 −0.8577 −0.2657
b −0.4811 0.0876 −2.1284 0.2900 0.2646 −0.4096 −0.7059 −0.5279

1
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GUT inspired B-model

EW sym breaking
✓H ⇠ 0.1 , mH = 125.1GeV
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Mass spectrum

CKM
FCNC naturally suppressed
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Veff[GeV4]

V-all (T=0)

0.05 0.10 0.15
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1.0×108
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Veff[GeV4]
θHmin = 0.1, mKK = 13 TeV

V-all (T=0)
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W, Z couplings of quarks/leptons
 — nearly the same as in the SM
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GHU : signals (deviation from SM)

KK states
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Higgs
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Higgs couplings
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Yukawa couplings ⇠
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2
✓H B model
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Deviation from SM is small for ✓H ⇠ 0.1
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Kaluza-Klein excitation modes

New Particles

Z(1)
RZ(1) �(1)Z0 :
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f gLZf gRZf gL
Z(1)f

gR
Z(1)f

gL
Z

(1)
R f

gR
Z

(1)
R f

gL
γ(1)f

gR
γ(1)f

νe 0.5687 0 3.2774 0 −1.0322 0 0 0
νµ 0.5687 0 3.1207 0 −0.9852 0 0 0
ντ 0.5687 0 3.0165 0 −0.9539 0 0 0

e −0.3058 0.2629 −1.7621 −0.0584 −1.0444 0 −2.7587 0.1071
µ −0.3058 0.2629 −1.6778 −0.0584 −0.9969 0 −2.6268 0.1071
τ −0.3058 0.2629 −1.6218 −0.0584 −0.9652 0.0001 −2.5391 0.1070

u 0.3934 −0.1753 2.1951 0.0390 0.3415 0 1.7807 −0.0714
c 0.3934 −0.1753 2.1147 0.0389 0.3296 0 1.7154 −0.0714
t 0.3938 −0.1749 1.7406 −0.3269 0.2740 −0.7395 1.4121 0.6017

d −0.4811 0.0876 −2.6842 0.1162 0.3297 −0.1801 −0.8904 −0.2113
s −0.4811 0.0876 −2.5858 0.1460 0.3182 −0.2197 −0.8577 −0.2657
b −0.4811 0.0876 −2.1284 0.2900 0.2646 −0.4096 −0.7059 −0.5279

θH mKK zL k mγ(1) Γγ(1) mZ(1) ΓZ(1) m
Z(1)

R
Γ
Z(1)

R

[rad.] [TeV] [GeV] [TeV] [TeV] [TeV] [TeV] [TeV] [TeV]

BL 0.10 11.00 1.980×108 6.933×1011 8.715 2.080 8.713 4.773 8.420 0.603
B 0.10 13.00 3.865×1011 1.599×1015 10.20 3.252 10.20 7.840 9.951 0.816
BH 0.10 15.00 2.667×1015 1.273×1019 11.69 4.885 11.69 11.82 11.48 1.253

1
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large Z’ coupling

large Z’ coupling
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<latexit sha1_base64="Zuu08rauvv6uYvmQcuJm1vzEbO4="></latexit><latexit sha1_base64="Zuu08rauvv6uYvmQcuJm1vzEbO4="></latexit><latexit sha1_base64="Zuu08rauvv6uYvmQcuJm1vzEbO4="></latexit><latexit sha1_base64="Zuu08rauvv6uYvmQcuJm1vzEbO4="></latexit><latexit sha1_base64="Zuu08rauvv6uYvmQcuJm1vzEbO4="></latexit><latexit sha1_base64="Zuu08rauvv6uYvmQcuJm1vzEbO4="></latexit>

M0
<latexit sha1_base64="pfYNVYHm6bz9QnMWMhz2saWN+58="></latexit><latexit sha1_base64="pfYNVYHm6bz9QnMWMhz2saWN+58="></latexit><latexit sha1_base64="pfYNVYHm6bz9QnMWMhz2saWN+58="></latexit><latexit sha1_base64="pfYNVYHm6bz9QnMWMhz2saWN+58="></latexit><latexit sha1_base64="pfYNVYHm6bz9QnMWMhz2saWN+58="></latexit><latexit sha1_base64="pfYNVYHm6bz9QnMWMhz2saWN+58="></latexit>

e+
e� Z , � µ�

<latexit sha1_base64="10Kxc+bdlSucH8G265QUOx3fimU="></latexit><latexit sha1_base64="10Kxc+bdlSucH8G265QUOx3fimU="></latexit><latexit sha1_base64="10Kxc+bdlSucH8G265QUOx3fimU="></latexit><latexit sha1_base64="10Kxc+bdlSucH8G265QUOx3fimU="></latexit><latexit sha1_base64="10Kxc+bdlSucH8G265QUOx3fimU="></latexit><latexit sha1_base64="10Kxc+bdlSucH8G265QUOx3fimU="></latexit>

µ+
<latexit sha1_base64="KS+0RLmi6ALbH0XcG9wH+R+g/NA="></latexit><latexit sha1_base64="KS+0RLmi6ALbH0XcG9wH+R+g/NA="></latexit><latexit sha1_base64="KS+0RLmi6ALbH0XcG9wH+R+g/NA="></latexit><latexit sha1_base64="KS+0RLmi6ALbH0XcG9wH+R+g/NA="></latexit><latexit sha1_base64="KS+0RLmi6ALbH0XcG9wH+R+g/NA="></latexit><latexit sha1_base64="KS+0RLmi6ALbH0XcG9wH+R+g/NA="></latexit> MZ0

<latexit sha1_base64="8ec8XA3XxMV47K8+Ew9DZ0ylSvc="></latexit><latexit sha1_base64="8ec8XA3XxMV47K8+Ew9DZ0ylSvc="></latexit><latexit sha1_base64="8ec8XA3XxMV47K8+Ew9DZ0ylSvc="></latexit><latexit sha1_base64="8ec8XA3XxMV47K8+Ew9DZ0ylSvc="></latexit><latexit sha1_base64="8ec8XA3XxMV47K8+Ew9DZ0ylSvc="></latexit><latexit sha1_base64="8ec8XA3XxMV47K8+Ew9DZ0ylSvc="></latexit>

Z(1)
R , Z(1), �(1)

e+
e�

Z0
<latexit sha1_base64="zPAaHzHQ2F6hAZhPdir/Z+KanmM="></latexit><latexit sha1_base64="zPAaHzHQ2F6hAZhPdir/Z+KanmM="></latexit><latexit sha1_base64="zPAaHzHQ2F6hAZhPdir/Z+KanmM="></latexit><latexit sha1_base64="zPAaHzHQ2F6hAZhPdir/Z+KanmM="></latexit><latexit sha1_base64="zPAaHzHQ2F6hAZhPdir/Z+KanmM="></latexit><latexit sha1_base64="zPAaHzHQ2F6hAZhPdir/Z+KanmM="></latexit>

µ�
<latexit sha1_base64="10Kxc+bdlSucH8G265QUOx3fimU="></latexit><latexit sha1_base64="10Kxc+bdlSucH8G265QUOx3fimU="></latexit><latexit sha1_base64="10Kxc+bdlSucH8G265QUOx3fimU="></latexit><latexit sha1_base64="10Kxc+bdlSucH8G265QUOx3fimU="></latexit><latexit sha1_base64="10Kxc+bdlSucH8G265QUOx3fimU="></latexit><latexit sha1_base64="10Kxc+bdlSucH8G265QUOx3fimU="></latexit>

µ+
<latexit sha1_base64="KS+0RLmi6ALbH0XcG9wH+R+g/NA="></latexit><latexit sha1_base64="KS+0RLmi6ALbH0XcG9wH+R+g/NA="></latexit><latexit sha1_base64="KS+0RLmi6ALbH0XcG9wH+R+g/NA="></latexit><latexit sha1_base64="KS+0RLmi6ALbH0XcG9wH+R+g/NA="></latexit><latexit sha1_base64="KS+0RLmi6ALbH0XcG9wH+R+g/NA="></latexit><latexit sha1_base64="KS+0RLmi6ALbH0XcG9wH+R+g/NA="></latexit>
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Z’ couplings in RS

f gLZf gRZf gL
Z(1)f

gR
Z(1)f

gL
Z

(1)
R f

gR
Z

(1)
R f

gL
γ(1)f

gR
γ(1)f

νe 0.5687 0 3.2774 0 −1.0322 0 0 0
νµ 0.5687 0 3.1207 0 −0.9852 0 0 0
ντ 0.5687 0 3.0165 0 −0.9539 0 0 0

e −0.3058 0.2629 −1.7621 −0.0584 −1.0444 0 −2.7587 0.1071
µ −0.3058 0.2629 −1.6778 −0.0584 −0.9969 0 −2.6268 0.1071
τ −0.3058 0.2629 −1.6218 −0.0584 −0.9652 0.0001 −2.5391 0.1070

u 0.3934 −0.1753 2.1951 0.0390 0.3415 0 1.7807 −0.0714
c 0.3934 −0.1753 2.1147 0.0389 0.3296 0 1.7154 −0.0714
t 0.3938 −0.1749 1.7406 −0.3269 0.2740 −0.7395 1.4121 0.6017

d −0.4811 0.0876 −2.6842 0.1162 0.3297 −0.1801 −0.8904 −0.2113
s −0.4811 0.0876 −2.5858 0.1460 0.3182 −0.2197 −0.8577 −0.2657
b −0.4811 0.0876 −2.1284 0.2900 0.2646 −0.4096 −0.7059 −0.5279

1

Z

<latexit sha1_base64="GQPYmvBpdkz/qbNctfNr2TkqE2Q="></latexit>

Z(1)

<latexit sha1_base64="J26TK3VEikT2zZ6nzl+CfMcTZJ0="></latexit>

Z(1)
R

<latexit sha1_base64="jWBOwSrhGmAj4rpSclha0kUIyK8="></latexit>

�(1)

<latexit sha1_base64="XH2ecGtPazXKVMm6f1EBa2ix8K4="></latexit>

✓H = 0.1 , mKK = 13TeV

<latexit sha1_base64="IW6buw9sgmHgxpDsjGWPFcyYVjQ="></latexit>

in units of gw

<latexit sha1_base64="Gxfyoqqyl5j+ToOVAYBKJfWRQnU="></latexit>

large

largelarge



M =
<latexit sha1_base64="Zuu08rauvv6uYvmQcuJm1vzEbO4="></latexit><latexit sha1_base64="Zuu08rauvv6uYvmQcuJm1vzEbO4="></latexit><latexit sha1_base64="Zuu08rauvv6uYvmQcuJm1vzEbO4="></latexit><latexit sha1_base64="Zuu08rauvv6uYvmQcuJm1vzEbO4="></latexit><latexit sha1_base64="Zuu08rauvv6uYvmQcuJm1vzEbO4="></latexit><latexit sha1_base64="Zuu08rauvv6uYvmQcuJm1vzEbO4="></latexit>

e+
e� �, Z, Z0

<latexit sha1_base64="o3BaeJEzVphrDs4itge6oVlMY+s="></latexit>

f

<latexit sha1_base64="tvbJ4jO3OhDigQveOvYNuYp/PM0="></latexit>

f̄

<latexit sha1_base64="DmTCpNcTQ8p4XtgNcPXBsKklMoU="></latexit>

d�ff̄

d cos ✓
=

1 � Pe�Pe+

4

⇢
(1 � Pe↵ )

d�ff̄
LR

d cos ✓
+ (1 + Pe↵ )

d�ff̄
RL

d cos ✓

�

<latexit sha1_base64="hJYN8bfizYpWExFLNyJbnWqc+is="></latexit>

�ff̄
LR : e�Le+R ! ff̄

<latexit sha1_base64="t1cMMX+dRWyguKqnJam2I9V33MQ="></latexit>

�ff̄
RL : e�Re+L ! ff̄

<latexit sha1_base64="0q+76t0BiXjFeFWxfXsi8QRRnCw="></latexit>

Pe↵ ⌘
Pe� � Pe+

1 � Pe�Pe+

<latexit sha1_base64="+T2StxIj6/yjVPGXNXG41raVRhQ="></latexit>

|Pe� |  0.8

|Pe+ |  0.3

<latexit sha1_base64="vX5Gs6gyxOe4ut3CFDoDJZg8Jog="></latexit>

at ILC

<latexit sha1_base64="A5Ru5ht4XbLxMAnoR2Ff/gO/Mhc="></latexit>

14

d�ff̄
LR

d cos ✓
'

s

32⇡

⇢
(1 + cos ✓)2|QeLfL |2 + (1 � cos ✓)2|QeLfR |2

�

<latexit sha1_base64="hC8AM0BpEut/OrkxhMKxRHOCmKA="></latexit>

RL

<latexit sha1_base64="3IizL6T8QK4IYdzt7rDYSJ7t7EY="></latexit>

eRfR

<latexit sha1_base64="2I/bibRPq5PsOjjhA/hSE6URz1I="></latexit>

eRfL

<latexit sha1_base64="iCyaj+RMZHecxXzf/dKkT6giOKk="></latexit>

QeLfL ⌘
X

i

gL
Vie

gL
Vif

(s � m2
Vi
) + imVi�Vi

,

<latexit sha1_base64="3YYQMIGbre4WXx2nwFPxU/c6Szg="></latexit>

R

<latexit sha1_base64="gaYwOT5FKNSfCtsxkQwgWsCnwvM="></latexit>

R

<latexit sha1_base64="gaYwOT5FKNSfCtsxkQwgWsCnwvM="></latexit>

R

<latexit sha1_base64="dfm/9FXReesYDIi5EipqBXaHEX4="></latexit>

R

<latexit sha1_base64="dfm/9FXReesYDIi5EipqBXaHEX4="></latexit>

<latexit sha1_base64="CZCwlGBRuRmVggLBtP1SM4paxUA="></latexit>

|QeLfL | : large
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SM

GHU (up to 1st KK)

GHU (up to 2nd KK)
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σ
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b]

e
-
e
+→ μ-μ+

✓H = 0.1 , mKK = 13TeV

<latexit sha1_base64="IW6buw9sgmHgxpDsjGWPFcyYVjQ="></latexit>

Contributions from 2nd KK modes 
p
s < 3TeV

<latexit sha1_base64="ilk5Y0FiuwlW9qAkf+tgg58s7f0="></latexit>

small for 

e+e� ! µ+µ�
<latexit sha1_base64="8XBnkjMZ/fFtOJkZMMILxslM/OE="></latexit><latexit sha1_base64="8XBnkjMZ/fFtOJkZMMILxslM/OE="></latexit><latexit sha1_base64="8XBnkjMZ/fFtOJkZMMILxslM/OE="></latexit><latexit sha1_base64="8XBnkjMZ/fFtOJkZMMILxslM/OE="></latexit><latexit sha1_base64="8XBnkjMZ/fFtOJkZMMILxslM/OE="></latexit><latexit sha1_base64="8XBnkjMZ/fFtOJkZMMILxslM/OE="></latexit>
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ILC

m2
Z ⌧ s ⌧ m2

Z0
<latexit sha1_base64="UymYWKwYhOVGX3mImorNE25aQP0="></latexit><latexit sha1_base64="UymYWKwYhOVGX3mImorNE25aQP0="></latexit><latexit sha1_base64="UymYWKwYhOVGX3mImorNE25aQP0="></latexit><latexit sha1_base64="UymYWKwYhOVGX3mImorNE25aQP0="></latexit><latexit sha1_base64="UymYWKwYhOVGX3mImorNE25aQP0="></latexit><latexit sha1_base64="UymYWKwYhOVGX3mImorNE25aQP0="></latexit>

(250GeV)2 ⇠ (1TeV)2
<latexit sha1_base64="YCJu8vl3Xnr+WBl2KU+aw9azdqg="></latexit><latexit sha1_base64="YCJu8vl3Xnr+WBl2KU+aw9azdqg="></latexit><latexit sha1_base64="YCJu8vl3Xnr+WBl2KU+aw9azdqg="></latexit><latexit sha1_base64="YCJu8vl3Xnr+WBl2KU+aw9azdqg="></latexit><latexit sha1_base64="YCJu8vl3Xnr+WBl2KU+aw9azdqg="></latexit><latexit sha1_base64="YCJu8vl3Xnr+WBl2KU+aw9azdqg="></latexit>

+
<latexit sha1_base64="Y6NB0bAKRZFqcHgUbewSAH/HCqE="></latexit><latexit sha1_base64="ZNaBSGDqD6bDnT19STk5hUZsLQg="></latexit><latexit sha1_base64="ZNaBSGDqD6bDnT19STk5hUZsLQg="></latexit><latexit sha1_base64="ZNaBSGDqD6bDnT19STk5hUZsLQg="></latexit><latexit sha1_base64="ZNaBSGDqD6bDnT19STk5hUZsLQg="></latexit>

M =
<latexit sha1_base64="Zuu08rauvv6uYvmQcuJm1vzEbO4="></latexit><latexit sha1_base64="Zuu08rauvv6uYvmQcuJm1vzEbO4="></latexit><latexit sha1_base64="Zuu08rauvv6uYvmQcuJm1vzEbO4="></latexit><latexit sha1_base64="Zuu08rauvv6uYvmQcuJm1vzEbO4="></latexit><latexit sha1_base64="Zuu08rauvv6uYvmQcuJm1vzEbO4="></latexit><latexit sha1_base64="Zuu08rauvv6uYvmQcuJm1vzEbO4="></latexit>

M0
<latexit sha1_base64="pfYNVYHm6bz9QnMWMhz2saWN+58="></latexit><latexit sha1_base64="pfYNVYHm6bz9QnMWMhz2saWN+58="></latexit><latexit sha1_base64="pfYNVYHm6bz9QnMWMhz2saWN+58="></latexit><latexit sha1_base64="pfYNVYHm6bz9QnMWMhz2saWN+58="></latexit><latexit sha1_base64="pfYNVYHm6bz9QnMWMhz2saWN+58="></latexit><latexit sha1_base64="pfYNVYHm6bz9QnMWMhz2saWN+58="></latexit>

e+
e� Z , � µ�

<latexit sha1_base64="10Kxc+bdlSucH8G265QUOx3fimU="></latexit><latexit sha1_base64="10Kxc+bdlSucH8G265QUOx3fimU="></latexit><latexit sha1_base64="10Kxc+bdlSucH8G265QUOx3fimU="></latexit><latexit sha1_base64="10Kxc+bdlSucH8G265QUOx3fimU="></latexit><latexit sha1_base64="10Kxc+bdlSucH8G265QUOx3fimU="></latexit><latexit sha1_base64="10Kxc+bdlSucH8G265QUOx3fimU="></latexit>

µ+
<latexit sha1_base64="KS+0RLmi6ALbH0XcG9wH+R+g/NA="></latexit><latexit sha1_base64="KS+0RLmi6ALbH0XcG9wH+R+g/NA="></latexit><latexit sha1_base64="KS+0RLmi6ALbH0XcG9wH+R+g/NA="></latexit><latexit sha1_base64="KS+0RLmi6ALbH0XcG9wH+R+g/NA="></latexit><latexit sha1_base64="KS+0RLmi6ALbH0XcG9wH+R+g/NA="></latexit><latexit sha1_base64="KS+0RLmi6ALbH0XcG9wH+R+g/NA="></latexit> MZ0

<latexit sha1_base64="8ec8XA3XxMV47K8+Ew9DZ0ylSvc="></latexit><latexit sha1_base64="8ec8XA3XxMV47K8+Ew9DZ0ylSvc="></latexit><latexit sha1_base64="8ec8XA3XxMV47K8+Ew9DZ0ylSvc="></latexit><latexit sha1_base64="8ec8XA3XxMV47K8+Ew9DZ0ylSvc="></latexit><latexit sha1_base64="8ec8XA3XxMV47K8+Ew9DZ0ylSvc="></latexit><latexit sha1_base64="8ec8XA3XxMV47K8+Ew9DZ0ylSvc="></latexit>

Z(1)
R , Z(1), �(1)

e+
e�

Z0
<latexit sha1_base64="zPAaHzHQ2F6hAZhPdir/Z+KanmM="></latexit><latexit sha1_base64="zPAaHzHQ2F6hAZhPdir/Z+KanmM="></latexit><latexit sha1_base64="zPAaHzHQ2F6hAZhPdir/Z+KanmM="></latexit><latexit sha1_base64="zPAaHzHQ2F6hAZhPdir/Z+KanmM="></latexit><latexit sha1_base64="zPAaHzHQ2F6hAZhPdir/Z+KanmM="></latexit><latexit sha1_base64="zPAaHzHQ2F6hAZhPdir/Z+KanmM="></latexit>

µ�
<latexit sha1_base64="10Kxc+bdlSucH8G265QUOx3fimU="></latexit><latexit sha1_base64="10Kxc+bdlSucH8G265QUOx3fimU="></latexit><latexit sha1_base64="10Kxc+bdlSucH8G265QUOx3fimU="></latexit><latexit sha1_base64="10Kxc+bdlSucH8G265QUOx3fimU="></latexit><latexit sha1_base64="10Kxc+bdlSucH8G265QUOx3fimU="></latexit><latexit sha1_base64="10Kxc+bdlSucH8G265QUOx3fimU="></latexit>

µ+
<latexit sha1_base64="KS+0RLmi6ALbH0XcG9wH+R+g/NA="></latexit><latexit sha1_base64="KS+0RLmi6ALbH0XcG9wH+R+g/NA="></latexit><latexit sha1_base64="KS+0RLmi6ALbH0XcG9wH+R+g/NA="></latexit><latexit sha1_base64="KS+0RLmi6ALbH0XcG9wH+R+g/NA="></latexit><latexit sha1_base64="KS+0RLmi6ALbH0XcG9wH+R+g/NA="></latexit><latexit sha1_base64="KS+0RLmi6ALbH0XcG9wH+R+g/NA="></latexit>

interference effects

M0M⇤
Z0

|M0|2
⇠ �15

s

m2
Z0

<latexit sha1_base64="9bhFrIFVqy29VuM7yMxK8c58sEQ="></latexit>

⇠ �0.02 at
p
s = 250GeV

<latexit sha1_base64="W7kQEwgy9IOg7Hz9AmdUMosrMNs="></latexit>
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p
s

<latexit sha1_base64="PLiO0x6Gkc6uRdbhskNNlGL7tXs="></latexit>

�

<latexit sha1_base64="2Enxo996U03iQC/HOy2R2bMBSJE="></latexit>

✓H = 0.1 , mKK = 13TeV

<latexit sha1_base64="IW6buw9sgmHgxpDsjGWPFcyYVjQ="></latexit>

e+e� ! µ+µ�
<latexit sha1_base64="8XBnkjMZ/fFtOJkZMMILxslM/OE="></latexit><latexit sha1_base64="8XBnkjMZ/fFtOJkZMMILxslM/OE="></latexit><latexit sha1_base64="8XBnkjMZ/fFtOJkZMMILxslM/OE="></latexit><latexit sha1_base64="8XBnkjMZ/fFtOJkZMMILxslM/OE="></latexit><latexit sha1_base64="8XBnkjMZ/fFtOJkZMMILxslM/OE="></latexit><latexit sha1_base64="8XBnkjMZ/fFtOJkZMMILxslM/OE="></latexit>

(Pe� , Pe+)
U (0, 0)
L (�0.8,+0.3)
R (+0.8,�0.3)

<latexit sha1_base64="Bk0eJw+Gz+2t5vLv56siQbsEdyY="></latexit>
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BL

B

BH
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A-2
A-3
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)

e-e+→ μ-μ+

Pe�

<latexit sha1_base64="oNsBDWm+GmsujPXVEXA6+2CcHsE="></latexit>

�� =
�GHU

�SM

� 1

<latexit sha1_base64="6XEGF+kUdbKHcBjVGeaw//feP20="></latexit>

A modelB model

statistical uncertainty
(250GeV, 250 fb�1)

p
s = 250GeV

<latexit sha1_base64="r/iAbJEVPb0yhnCRnIDCuC6gz/o="></latexit>

A model
✓H mKK

A1 0.10 8.1TeV
A2 0.09 8.7TeV
A3 0.08 9.5TeV

<latexit sha1_base64="fxKiJEtEyiv1lBTlnmWvBh7XQXI="></latexit>

B model
✓H mKK

BL 0.10 11TeV
B 0.10 13TeV
BH 0.10 15TeV

<latexit sha1_base64="ulIdWOIfTtwyqGQZhvqJnm6r5Uk="></latexit>

A model

B model
Distinguish by polarization dependence
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d�

d cos ✓

<latexit sha1_base64="/+3Lt0Wn6TAV2PK4WLaCiVBVfgU="></latexit>

�d� =
d�GHU

d�SM

� 1

<latexit sha1_base64="kfJgJ1vQolgB9XlpoT4tGgAWerU="></latexit>

✓H = 0.1 , mKK = 13TeV

<latexit sha1_base64="IW6buw9sgmHgxpDsjGWPFcyYVjQ="></latexit>

(250GeV, 250 fb�1)

Angular distribution

18

<latexit sha1_base64="zyZTWtun8prrV0DW9C+6GsrL+Yg="></latexit>

e�e+ ! µ�µ+
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Forward-backward asymmetry
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Left-right asymmetry
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[arXiv: 2103.16320]

Electroweak transition: similar to SM
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3TeV
<latexit sha1_base64="CMu7UwG/eUKzoRhvDZIIgE89icg="></latexit>
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Left-right transition: 

<latexit sha1_base64="zsP3q6grNZP1oV14mvWe3BmmeZM="></latexit>
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GUT inspired gauge-Higgs unification
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in the early stage of ILC 250
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New particles Z’ & extra dimensions

 can be explored


