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<latexit sha1_base64="nEWhV128zV3+RXVDmA1yaYoiqEI="></latexit>

with                  data2000 fb�1
<latexit sha1_base64="Fvko3ozfdOCJcGYQqP9BNwbqAW8="></latexit>

unknown particles

heavy > 1 TeV must be indirect.

Explore New Particles

Can be done with

            in                  at ILC 250 GeV !250 fb�1

<latexit sha1_base64="SiRc2E6w/3hm4lrgguNXh76M3UM="></latexit>

e+e� ! f f̄
<latexit sha1_base64="D5Kr45q1bTkcmZU0v4X6ZaJGdbI="></latexit>
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V pot

Higgs
<latexit sha1_base64="8bar/aFVBaj4OaR6u1JHAOM4OOs="></latexit><latexit sha1_base64="Kz3+qsottMN0s8z39dAzOqYX1oU="></latexit><latexit sha1_base64="8bar/aFVBaj4OaR6u1JHAOM4OOs="></latexit><latexit sha1_base64="Kz3+qsottMN0s8z39dAzOqYX1oU="></latexit><latexit sha1_base64="8bar/aFVBaj4OaR6u1JHAOM4OOs="></latexit><latexit sha1_base64="H81rKZGNVRYx1vRqbJtOhkhD8gA="></latexit>

(

<latexit sha1_base64="lHiMy5vOp+McxqZ7klTLtF1O6u8="></latexit><latexit sha1_base64="Zx9bY1UiE9RYkdE9ag+NbmD6BVc="></latexit><latexit sha1_base64="lHiMy5vOp+McxqZ7klTLtF1O6u8="></latexit><latexit sha1_base64="Zx9bY1UiE9RYkdE9ag+NbmD6BVc="></latexit><latexit sha1_base64="lHiMy5vOp+McxqZ7klTLtF1O6u8="></latexit><latexit sha1_base64="QD3frVSfpbf+NbZiow7u9O1qiKI="></latexit>

Lkin

Higgs
<latexit sha1_base64="aiGVqXhoW06y0dM4qdJ2JXnch+k="></latexit><latexit sha1_base64="AitAmbl9j/942ADfldH89RozrW8="></latexit><latexit sha1_base64="aiGVqXhoW06y0dM4qdJ2JXnch+k="></latexit><latexit sha1_base64="AitAmbl9j/942ADfldH89RozrW8="></latexit><latexit sha1_base64="aiGVqXhoW06y0dM4qdJ2JXnch+k="></latexit><latexit sha1_base64="ETbAHh8oLLUAIJf+sDJCDloAjG8="></latexit>
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V pot

Higgs
<latexit sha1_base64="8bar/aFVBaj4OaR6u1JHAOM4OOs="></latexit><latexit sha1_base64="Kz3+qsottMN0s8z39dAzOqYX1oU="></latexit><latexit sha1_base64="8bar/aFVBaj4OaR6u1JHAOM4OOs="></latexit><latexit sha1_base64="Kz3+qsottMN0s8z39dAzOqYX1oU="></latexit><latexit sha1_base64="8bar/aFVBaj4OaR6u1JHAOM4OOs="></latexit><latexit sha1_base64="H81rKZGNVRYx1vRqbJtOhkhD8gA="></latexit>

(

<latexit sha1_base64="lHiMy5vOp+McxqZ7klTLtF1O6u8="></latexit><latexit sha1_base64="Zx9bY1UiE9RYkdE9ag+NbmD6BVc="></latexit><latexit sha1_base64="lHiMy5vOp+McxqZ7klTLtF1O6u8="></latexit><latexit sha1_base64="Zx9bY1UiE9RYkdE9ag+NbmD6BVc="></latexit><latexit sha1_base64="lHiMy5vOp+McxqZ7klTLtF1O6u8="></latexit><latexit sha1_base64="QD3frVSfpbf+NbZiow7u9O1qiKI="></latexit>

Lkin

Higgs
<latexit sha1_base64="aiGVqXhoW06y0dM4qdJ2JXnch+k="></latexit><latexit sha1_base64="AitAmbl9j/942ADfldH89RozrW8="></latexit><latexit sha1_base64="aiGVqXhoW06y0dM4qdJ2JXnch+k="></latexit><latexit sha1_base64="AitAmbl9j/942ADfldH89RozrW8="></latexit><latexit sha1_base64="aiGVqXhoW06y0dM4qdJ2JXnch+k="></latexit><latexit sha1_base64="ETbAHh8oLLUAIJf+sDJCDloAjG8="></latexit>

Gauge-Higgs Unification

L5d
gauge

)

<latexit sha1_base64="3mCxUMEs9WxzEeJLHve+jQ2XmJg="></latexit><latexit sha1_base64="xrYzoqegEhlpDsfAVqVxpL1v3nc="></latexit><latexit sha1_base64="3mCxUMEs9WxzEeJLHve+jQ2XmJg="></latexit><latexit sha1_base64="xrYzoqegEhlpDsfAVqVxpL1v3nc="></latexit><latexit sha1_base64="3mCxUMEs9WxzEeJLHve+jQ2XmJg="></latexit><latexit sha1_base64="AhGHospshuHjmwY1OsswBnDYTD0="></latexit>

L5d
fermion

)

<latexit sha1_base64="3mCxUMEs9WxzEeJLHve+jQ2XmJg="></latexit><latexit sha1_base64="xrYzoqegEhlpDsfAVqVxpL1v3nc="></latexit><latexit sha1_base64="3mCxUMEs9WxzEeJLHve+jQ2XmJg="></latexit><latexit sha1_base64="xrYzoqegEhlpDsfAVqVxpL1v3nc="></latexit><latexit sha1_base64="3mCxUMEs9WxzEeJLHve+jQ2XmJg="></latexit><latexit sha1_base64="AhGHospshuHjmwY1OsswBnDYTD0="></latexit>
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V pot

Higgs
<latexit sha1_base64="8bar/aFVBaj4OaR6u1JHAOM4OOs="></latexit><latexit sha1_base64="Kz3+qsottMN0s8z39dAzOqYX1oU="></latexit><latexit sha1_base64="8bar/aFVBaj4OaR6u1JHAOM4OOs="></latexit><latexit sha1_base64="Kz3+qsottMN0s8z39dAzOqYX1oU="></latexit><latexit sha1_base64="8bar/aFVBaj4OaR6u1JHAOM4OOs="></latexit><latexit sha1_base64="H81rKZGNVRYx1vRqbJtOhkhD8gA="></latexit>

(

<latexit sha1_base64="lHiMy5vOp+McxqZ7klTLtF1O6u8="></latexit><latexit sha1_base64="Zx9bY1UiE9RYkdE9ag+NbmD6BVc="></latexit><latexit sha1_base64="lHiMy5vOp+McxqZ7klTLtF1O6u8="></latexit><latexit sha1_base64="Zx9bY1UiE9RYkdE9ag+NbmD6BVc="></latexit><latexit sha1_base64="lHiMy5vOp+McxqZ7klTLtF1O6u8="></latexit><latexit sha1_base64="QD3frVSfpbf+NbZiow7u9O1qiKI="></latexit>

Lkin

Higgs
<latexit sha1_base64="aiGVqXhoW06y0dM4qdJ2JXnch+k="></latexit><latexit sha1_base64="AitAmbl9j/942ADfldH89RozrW8="></latexit><latexit sha1_base64="aiGVqXhoW06y0dM4qdJ2JXnch+k="></latexit><latexit sha1_base64="AitAmbl9j/942ADfldH89RozrW8="></latexit><latexit sha1_base64="aiGVqXhoW06y0dM4qdJ2JXnch+k="></latexit><latexit sha1_base64="ETbAHh8oLLUAIJf+sDJCDloAjG8="></latexit>

Ve↵ (⇥H)
<latexit sha1_base64="ncdpLX/D28XhefeUbEMwhjJcmGQ="></latexit><latexit sha1_base64="OBa4Tg4bWkckT8XM4HB4V53yBQY="></latexit><latexit sha1_base64="ncdpLX/D28XhefeUbEMwhjJcmGQ="></latexit><latexit sha1_base64="OBa4Tg4bWkckT8XM4HB4V53yBQY="></latexit><latexit sha1_base64="ncdpLX/D28XhefeUbEMwhjJcmGQ="></latexit><latexit sha1_base64="WgUh9GNJQvEtneBnPDWoOMlsHFQ="></latexit>

Gauge-Higgs Unification

L5d
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)

<latexit sha1_base64="3mCxUMEs9WxzEeJLHve+jQ2XmJg="></latexit><latexit sha1_base64="xrYzoqegEhlpDsfAVqVxpL1v3nc="></latexit><latexit sha1_base64="3mCxUMEs9WxzEeJLHve+jQ2XmJg="></latexit><latexit sha1_base64="xrYzoqegEhlpDsfAVqVxpL1v3nc="></latexit><latexit sha1_base64="3mCxUMEs9WxzEeJLHve+jQ2XmJg="></latexit><latexit sha1_base64="AhGHospshuHjmwY1OsswBnDYTD0="></latexit>

L5d
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)

<latexit sha1_base64="3mCxUMEs9WxzEeJLHve+jQ2XmJg="></latexit><latexit sha1_base64="xrYzoqegEhlpDsfAVqVxpL1v3nc="></latexit><latexit sha1_base64="3mCxUMEs9WxzEeJLHve+jQ2XmJg="></latexit><latexit sha1_base64="xrYzoqegEhlpDsfAVqVxpL1v3nc="></latexit><latexit sha1_base64="3mCxUMEs9WxzEeJLHve+jQ2XmJg="></latexit><latexit sha1_base64="AhGHospshuHjmwY1OsswBnDYTD0="></latexit>
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V pot

Higgs
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Lkin

Higgs
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Gauge-Higgs Unification

L5d
gauge

)
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L5d
fermion

)
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Data = +
<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>

2
M known

<latexit sha1_base64="pVVNNJwswH/PzddqKCC/ZRz5Juw="></latexit>

M new
<latexit sha1_base64="8lmTKxHV3B1fS/OzBooJbXC9KQY="></latexit>

New particles at              colliderse+e�
<latexit sha1_base64="Seehrn/ferM32324ZwlylG4ZmJ4="></latexit>

= M known
<latexit sha1_base64="Giu2Y8YhXRqZDiuIviwP84rPm0w="></latexit>

2 M new
<latexit sha1_base64="52VYiFtbmjljfoPP33YsZ66dQ64="></latexit>

2M known
<latexit sha1_base64="Giu2Y8YhXRqZDiuIviwP84rPm0w="></latexit>

2Re
<latexit sha1_base64="Wqn0fqTOg3iIFBEp+JV//nWBurI="></latexit>

M ⇤
new

<latexit sha1_base64="54rfea6BWOTlWYI9KOEr0LuZtg8="></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>

+
<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>
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Data = +
<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>

2
M known

<latexit sha1_base64="pVVNNJwswH/PzddqKCC/ZRz5Juw="></latexit>

M new
<latexit sha1_base64="8lmTKxHV3B1fS/OzBooJbXC9KQY="></latexit>

large negligible

New particles at              colliderse+e�
<latexit sha1_base64="Seehrn/ferM32324ZwlylG4ZmJ4="></latexit>

= M known
<latexit sha1_base64="Giu2Y8YhXRqZDiuIviwP84rPm0w="></latexit>

2 M new
<latexit sha1_base64="52VYiFtbmjljfoPP33YsZ66dQ64="></latexit>

2M known
<latexit sha1_base64="Giu2Y8YhXRqZDiuIviwP84rPm0w="></latexit>

2Re
<latexit sha1_base64="Wqn0fqTOg3iIFBEp+JV//nWBurI="></latexit>

M ⇤
new

<latexit sha1_base64="54rfea6BWOTlWYI9KOEr0LuZtg8="></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>

+
<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>
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Data = +
<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>

2
M known

<latexit sha1_base64="pVVNNJwswH/PzddqKCC/ZRz5Juw="></latexit>

M new
<latexit sha1_base64="8lmTKxHV3B1fS/OzBooJbXC9KQY="></latexit>

large negligible
interference term

New particles at              colliderse+e�
<latexit sha1_base64="Seehrn/ferM32324ZwlylG4ZmJ4="></latexit>

= M known
<latexit sha1_base64="Giu2Y8YhXRqZDiuIviwP84rPm0w="></latexit>

2 M new
<latexit sha1_base64="52VYiFtbmjljfoPP33YsZ66dQ64="></latexit>

2M known
<latexit sha1_base64="Giu2Y8YhXRqZDiuIviwP84rPm0w="></latexit>

2Re
<latexit sha1_base64="Wqn0fqTOg3iIFBEp+JV//nWBurI="></latexit>

M ⇤
new

<latexit sha1_base64="54rfea6BWOTlWYI9KOEr0LuZtg8="></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>

+
<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>
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+
<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>

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>

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>

2

Data = +
<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>

2
M known

<latexit sha1_base64="pVVNNJwswH/PzddqKCC/ZRz5Juw="></latexit>

M new
<latexit sha1_base64="8lmTKxHV3B1fS/OzBooJbXC9KQY="></latexit>

large negligible
interference term

New particles at              colliderse+e�
<latexit sha1_base64="Seehrn/ferM32324ZwlylG4ZmJ4="></latexit>

= M known
<latexit sha1_base64="Giu2Y8YhXRqZDiuIviwP84rPm0w="></latexit>

2 M new
<latexit sha1_base64="52VYiFtbmjljfoPP33YsZ66dQ64="></latexit>

2M known
<latexit sha1_base64="Giu2Y8YhXRqZDiuIviwP84rPm0w="></latexit>

2Re
<latexit sha1_base64="Wqn0fqTOg3iIFBEp+JV//nWBurI="></latexit>

M ⇤
new

<latexit sha1_base64="54rfea6BWOTlWYI9KOEr0LuZtg8="></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>

+
<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>
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Hosotani mechanism

Electroweak sym breaking



SO(5)xU(1)xSU(3) GHU in Randall-Sundrum warped space

6

UV brane IR brane

AdS � = �6 k2

SO(5) ⇥ U(1) ⇥ SU(3)
<latexit sha1_base64="cHNe0VnzbYm/XFDsMetWwHiRfnc="></latexit><latexit sha1_base64="cHNe0VnzbYm/XFDsMetWwHiRfnc="></latexit><latexit sha1_base64="cHNe0VnzbYm/XFDsMetWwHiRfnc="></latexit><latexit sha1_base64="cHNe0VnzbYm/XFDsMetWwHiRfnc="></latexit><latexit sha1_base64="cHNe0VnzbYm/XFDsMetWwHiRfnc="></latexit><latexit sha1_base64="cHNe0VnzbYm/XFDsMetWwHiRfnc="></latexit>

Agashe, Contino, Pomarol  2005
YH, Sakamura  2006



SO(5)xU(1)xSU(3) GHU in Randall-Sundrum warped space

6

UV brane IR brane

AdS � = �6 k2

SO(5) ⇥ U(1) ⇥ SU(3)
<latexit sha1_base64="cHNe0VnzbYm/XFDsMetWwHiRfnc="></latexit><latexit sha1_base64="cHNe0VnzbYm/XFDsMetWwHiRfnc="></latexit><latexit sha1_base64="cHNe0VnzbYm/XFDsMetWwHiRfnc="></latexit><latexit sha1_base64="cHNe0VnzbYm/XFDsMetWwHiRfnc="></latexit><latexit sha1_base64="cHNe0VnzbYm/XFDsMetWwHiRfnc="></latexit><latexit sha1_base64="cHNe0VnzbYm/XFDsMetWwHiRfnc="></latexit>

Agashe, Contino, Pomarol  2005
YH, Sakamura  2006

YH, Oda, Ohnuma, Sakamura 2008
Funatsu, Hatanaka, YH,  Orikasa, Shimotani 2013

Funatsu, Hatanaka, YH,  Orikasa 2017
A quarks/leptons

vector  5



SO(5)xU(1)xSU(3) GHU in Randall-Sundrum warped space

6

UV brane IR brane

AdS � = �6 k2

SO(5) ⇥ U(1) ⇥ SU(3)
<latexit sha1_base64="cHNe0VnzbYm/XFDsMetWwHiRfnc="></latexit><latexit sha1_base64="cHNe0VnzbYm/XFDsMetWwHiRfnc="></latexit><latexit sha1_base64="cHNe0VnzbYm/XFDsMetWwHiRfnc="></latexit><latexit sha1_base64="cHNe0VnzbYm/XFDsMetWwHiRfnc="></latexit><latexit sha1_base64="cHNe0VnzbYm/XFDsMetWwHiRfnc="></latexit><latexit sha1_base64="cHNe0VnzbYm/XFDsMetWwHiRfnc="></latexit>

Agashe, Contino, Pomarol  2005
YH, Sakamura  2006

YH, Oda, Ohnuma, Sakamura 2008
Funatsu, Hatanaka, YH,  Orikasa, Shimotani 2013

Funatsu, Hatanaka, YH,  Orikasa 2017
A quarks/leptons

vector  5

Funatsu, Hatanaka, YH,  
            Orikasa, Yamatsu 2019

Yoon, Peskin 2018

B

C

GUT inspired model
spinor 4 +vector  5 + singlet 1

other options

(See: Funatsu’s poster, Tue)
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Table 1: ήʔδ݁߹ɿӈ୺ͷ SMཝ͸ඪ४໛ܕͰͷ஋Λࣔ͢ɻ

θH = 0.115 θH = 0.0737 SM

(νe, e) 1.00019 1.00009

(νµ, µ) 1.00019 1.00009 1

gWL /gw (ντ , τ) 1.00019 1.00009

(u, d) 1.00019 1.00009

(c, s) 1.00019 1.00009 1

(t, b) 0.9993 0.9995

νe, νµ, ντ 0.50014 0 0.50008 0 0.5 0

e, µ, τ -0.2688 0.2314 -0.2688 0.2313 -0.2688 0.2312

gZL/R/gw u, c 0.3459 -0.1543 0.3459 -0.1542 0.3458 -0.1541

t 0.3449 -0.1553 0.3453 -0.1549

d, s -0.4230 0.0771 -0.4230 0.0771 -0.4229 0.0771

b -0.4231 0.0771 -0.4230 0.0771

gWWZ/gw cos θW 0.9999998 0.99999995 1

1

Funatsu, Hatanaka, YH, Orikasa, 1612.03378, 1705.05282

A

Gauge couplings of SM particles
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Table 1: ήʔδ݁߹ɿӈ୺ͷ SMཝ͸ඪ४໛ܕͰͷ஋Λࣔ͢ɻ

θH = 0.115 θH = 0.0737 SM

(νe, e) 1.00019 1.00009

(νµ, µ) 1.00019 1.00009 1

gWL /gw (ντ , τ) 1.00019 1.00009

(u, d) 1.00019 1.00009

(c, s) 1.00019 1.00009 1

(t, b) 0.9993 0.9995

νe, νµ, ντ 0.50014 0 0.50008 0 0.5 0

e, µ, τ -0.2688 0.2314 -0.2688 0.2313 -0.2688 0.2312

gZL/R/gw u, c 0.3459 -0.1543 0.3459 -0.1542 0.3458 -0.1541

t 0.3449 -0.1553 0.3453 -0.1549

d, s -0.4230 0.0771 -0.4230 0.0771 -0.4229 0.0771

b -0.4231 0.0771 -0.4230 0.0771

gWWZ/gw cos θW 0.9999998 0.99999995 1

1

Funatsu, Hatanaka, YH, Orikasa, 1612.03378, 1705.05282

A

Nearly 
the sa

me as i
n SM

Gauge couplings of SM particles
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New Particles
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Extra dims　　KK excitations

m (TeV) � (GeV)

✓H = 0.115

5.67

6.00

6.01

729

406

909

zL = 105

m (TeV) � (GeV)

✓H = 0.0737

7.92

8.52

8.52

1058

564

1068

zL = 104

m (TeV) � (GeV)

✓H = 0.0917

6.74

7.19

7.20

853

467

992

zL = 3 ⇥ 104

Z0

Z(1)
R

Z(1)

�(1)

nF = 4

New Particles

Z(1)
RZ(1) �(1)Z0 :

<latexit sha1_base64="j/1BAGd5rLn9FsEBJ0uh7W2NnUQ="></latexit><latexit sha1_base64="/jFFIz19p7AYqkzB4ovI7eChjW8="></latexit><latexit sha1_base64="/jFFIz19p7AYqkzB4ovI7eChjW8="></latexit><latexit sha1_base64="/jFFIz19p7AYqkzB4ovI7eChjW8="></latexit><latexit sha1_base64="/jFFIz19p7AYqkzB4ovI7eChjW8="></latexit><latexit sha1_base64="JB7o0X0cTSgXQEcaoGGhmLcTur8="></latexit>

⇠<latexit sha1_base64="LaqGJvuyV5yfOv7WOSW5Gb9782Y="></latexit><latexit sha1_base64="k9TIywHPnYGhp2uj/oWKzfddhNE="></latexit><latexit sha1_base64="LaqGJvuyV5yfOv7WOSW5Gb9782Y="></latexit><latexit sha1_base64="k9TIywHPnYGhp2uj/oWKzfddhNE="></latexit><latexit sha1_base64="LaqGJvuyV5yfOv7WOSW5Gb9782Y="></latexit><latexit sha1_base64="j6l6lK3JjTXejXs7kJuu1iJQwbw="></latexit> 7 TeV
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��� ��� ��� ��� ��� ���
-���

���

���

���

���

���

�/��

�(
�)

Z
<latexit sha1_base64="bPfWlL2pjtmN+a2CfLbiJOH0NMQ="></latexit><latexit sha1_base64="bPfWlL2pjtmN+a2CfLbiJOH0NMQ="></latexit><latexit sha1_base64="bPfWlL2pjtmN+a2CfLbiJOH0NMQ="></latexit><latexit sha1_base64="bPfWlL2pjtmN+a2CfLbiJOH0NMQ="></latexit><latexit sha1_base64="bPfWlL2pjtmN+a2CfLbiJOH0NMQ="></latexit><latexit sha1_base64="bPfWlL2pjtmN+a2CfLbiJOH0NMQ="></latexit>

Z(1)
<latexit sha1_base64="B4lykshyh6BKnSRVROsZk3VwrqU="></latexit><latexit sha1_base64="B4lykshyh6BKnSRVROsZk3VwrqU="></latexit><latexit sha1_base64="B4lykshyh6BKnSRVROsZk3VwrqU="></latexit><latexit sha1_base64="B4lykshyh6BKnSRVROsZk3VwrqU="></latexit><latexit sha1_base64="B4lykshyh6BKnSRVROsZk3VwrqU="></latexit><latexit sha1_base64="B4lykshyh6BKnSRVROsZk3VwrqU="></latexit>tL

<latexit sha1_base64="ZGxQEPXQQn4CaKxsD6Q6a4q9KrQ="></latexit><latexit sha1_base64="ZGxQEPXQQn4CaKxsD6Q6a4q9KrQ="></latexit><latexit sha1_base64="ZGxQEPXQQn4CaKxsD6Q6a4q9KrQ="></latexit><latexit sha1_base64="ZGxQEPXQQn4CaKxsD6Q6a4q9KrQ="></latexit><latexit sha1_base64="ZGxQEPXQQn4CaKxsD6Q6a4q9KrQ="></latexit><latexit sha1_base64="ZGxQEPXQQn4CaKxsD6Q6a4q9KrQ="></latexit>

tR
<latexit sha1_base64="MdBaOMv1iew70k9Xn74DnkPuyFg="></latexit><latexit sha1_base64="MdBaOMv1iew70k9Xn74DnkPuyFg="></latexit><latexit sha1_base64="MdBaOMv1iew70k9Xn74DnkPuyFg="></latexit><latexit sha1_base64="MdBaOMv1iew70k9Xn74DnkPuyFg="></latexit><latexit sha1_base64="MdBaOMv1iew70k9Xn74DnkPuyFg="></latexit><latexit sha1_base64="MdBaOMv1iew70k9Xn74DnkPuyFg="></latexit>

uL
<latexit sha1_base64="ekFf+ZUTI05d379z5LR3gHk11Tk="></latexit><latexit sha1_base64="ekFf+ZUTI05d379z5LR3gHk11Tk="></latexit><latexit sha1_base64="ekFf+ZUTI05d379z5LR3gHk11Tk="></latexit><latexit sha1_base64="ekFf+ZUTI05d379z5LR3gHk11Tk="></latexit><latexit sha1_base64="ekFf+ZUTI05d379z5LR3gHk11Tk="></latexit><latexit sha1_base64="ekFf+ZUTI05d379z5LR3gHk11Tk="></latexit>

uR
<latexit sha1_base64="lU+jB3kXbzCD1kco6Bp1+9bWtwE="></latexit><latexit sha1_base64="lU+jB3kXbzCD1kco6Bp1+9bWtwE="></latexit><latexit sha1_base64="lU+jB3kXbzCD1kco6Bp1+9bWtwE="></latexit><latexit sha1_base64="lU+jB3kXbzCD1kco6Bp1+9bWtwE="></latexit><latexit sha1_base64="lU+jB3kXbzCD1kco6Bp1+9bWtwE="></latexit><latexit sha1_base64="lU+jB3kXbzCD1kco6Bp1+9bWtwE="></latexit>

✓H = 0.1
<latexit sha1_base64="K3fJ+9V67brI6K/0Wl0XLMcvaTI="></latexit><latexit sha1_base64="o7ZfmfGQTCbl01mbC0yAnAEM8sU="></latexit><latexit sha1_base64="o7ZfmfGQTCbl01mbC0yAnAEM8sU="></latexit><latexit sha1_base64="o7ZfmfGQTCbl01mbC0yAnAEM8sU="></latexit><latexit sha1_base64="o7ZfmfGQTCbl01mbC0yAnAEM8sU="></latexit>

Dominant components

Wave functions in 5d



9

��� ��� ��� ��� ��� ���
-���

���

���

���

���

���

�/��

�(
�)

Z
<latexit sha1_base64="bPfWlL2pjtmN+a2CfLbiJOH0NMQ="></latexit><latexit sha1_base64="bPfWlL2pjtmN+a2CfLbiJOH0NMQ="></latexit><latexit sha1_base64="bPfWlL2pjtmN+a2CfLbiJOH0NMQ="></latexit><latexit sha1_base64="bPfWlL2pjtmN+a2CfLbiJOH0NMQ="></latexit><latexit sha1_base64="bPfWlL2pjtmN+a2CfLbiJOH0NMQ="></latexit><latexit sha1_base64="bPfWlL2pjtmN+a2CfLbiJOH0NMQ="></latexit>

Z(1)
<latexit sha1_base64="B4lykshyh6BKnSRVROsZk3VwrqU="></latexit><latexit sha1_base64="B4lykshyh6BKnSRVROsZk3VwrqU="></latexit><latexit sha1_base64="B4lykshyh6BKnSRVROsZk3VwrqU="></latexit><latexit sha1_base64="B4lykshyh6BKnSRVROsZk3VwrqU="></latexit><latexit sha1_base64="B4lykshyh6BKnSRVROsZk3VwrqU="></latexit><latexit sha1_base64="B4lykshyh6BKnSRVROsZk3VwrqU="></latexit>tL

<latexit sha1_base64="ZGxQEPXQQn4CaKxsD6Q6a4q9KrQ="></latexit><latexit sha1_base64="ZGxQEPXQQn4CaKxsD6Q6a4q9KrQ="></latexit><latexit sha1_base64="ZGxQEPXQQn4CaKxsD6Q6a4q9KrQ="></latexit><latexit sha1_base64="ZGxQEPXQQn4CaKxsD6Q6a4q9KrQ="></latexit><latexit sha1_base64="ZGxQEPXQQn4CaKxsD6Q6a4q9KrQ="></latexit><latexit sha1_base64="ZGxQEPXQQn4CaKxsD6Q6a4q9KrQ="></latexit>

tR
<latexit sha1_base64="MdBaOMv1iew70k9Xn74DnkPuyFg="></latexit><latexit sha1_base64="MdBaOMv1iew70k9Xn74DnkPuyFg="></latexit><latexit sha1_base64="MdBaOMv1iew70k9Xn74DnkPuyFg="></latexit><latexit sha1_base64="MdBaOMv1iew70k9Xn74DnkPuyFg="></latexit><latexit sha1_base64="MdBaOMv1iew70k9Xn74DnkPuyFg="></latexit><latexit sha1_base64="MdBaOMv1iew70k9Xn74DnkPuyFg="></latexit>

uL
<latexit sha1_base64="ekFf+ZUTI05d379z5LR3gHk11Tk="></latexit><latexit sha1_base64="ekFf+ZUTI05d379z5LR3gHk11Tk="></latexit><latexit sha1_base64="ekFf+ZUTI05d379z5LR3gHk11Tk="></latexit><latexit sha1_base64="ekFf+ZUTI05d379z5LR3gHk11Tk="></latexit><latexit sha1_base64="ekFf+ZUTI05d379z5LR3gHk11Tk="></latexit><latexit sha1_base64="ekFf+ZUTI05d379z5LR3gHk11Tk="></latexit>

uR
<latexit sha1_base64="lU+jB3kXbzCD1kco6Bp1+9bWtwE="></latexit><latexit sha1_base64="lU+jB3kXbzCD1kco6Bp1+9bWtwE="></latexit><latexit sha1_base64="lU+jB3kXbzCD1kco6Bp1+9bWtwE="></latexit><latexit sha1_base64="lU+jB3kXbzCD1kco6Bp1+9bWtwE="></latexit><latexit sha1_base64="lU+jB3kXbzCD1kco6Bp1+9bWtwE="></latexit><latexit sha1_base64="lU+jB3kXbzCD1kco6Bp1+9bWtwE="></latexit>

✓H = 0.1
<latexit sha1_base64="K3fJ+9V67brI6K/0Wl0XLMcvaTI="></latexit><latexit sha1_base64="o7ZfmfGQTCbl01mbC0yAnAEM8sU="></latexit><latexit sha1_base64="o7ZfmfGQTCbl01mbC0yAnAEM8sU="></latexit><latexit sha1_base64="o7ZfmfGQTCbl01mbC0yAnAEM8sU="></latexit><latexit sha1_base64="o7ZfmfGQTCbl01mbC0yAnAEM8sU="></latexit>

Dominant components

couple to Z’ strongly
right-handed q, l

Wave functions in 5d



gw

cos ✓W
Z0

µ

�
ĝL f̄L�

µfL + ĝR f̄R�µfR

 

<latexit sha1_base64="KtgxYedIB00ML91g76S8tIPHp1I="></latexit><latexit sha1_base64="KtgxYedIB00ML91g76S8tIPHp1I="></latexit><latexit sha1_base64="KtgxYedIB00ML91g76S8tIPHp1I="></latexit><latexit sha1_base64="KtgxYedIB00ML91g76S8tIPHp1I="></latexit><latexit sha1_base64="KtgxYedIB00ML91g76S8tIPHp1I="></latexit><latexit sha1_base64="KtgxYedIB00ML91g76S8tIPHp1I="></latexit>
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Z’ couplings



gw

cos ✓W
Z0

µ

�
ĝL f̄L�

µfL + ĝR f̄R�µfR

 

<latexit sha1_base64="KtgxYedIB00ML91g76S8tIPHp1I="></latexit><latexit sha1_base64="KtgxYedIB00ML91g76S8tIPHp1I="></latexit><latexit sha1_base64="KtgxYedIB00ML91g76S8tIPHp1I="></latexit><latexit sha1_base64="KtgxYedIB00ML91g76S8tIPHp1I="></latexit><latexit sha1_base64="KtgxYedIB00ML91g76S8tIPHp1I="></latexit><latexit sha1_base64="KtgxYedIB00ML91g76S8tIPHp1I="></latexit>
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Z’ couplings

Funatsu, Hatanaka, YH, Orikasa, 1705.05282

Table 2: Z ′ couplings of fermions for θH = 0.0917. Unit is gw/ cos θW . sin2 θW = 0.2312,
cos θW = 0.8768.

SM: Z Z(1) Z(1)
R γ(1)

Left Right Left Right Left Right Left Right
νe −0.183 0 0 0 0 0
νµ 0.5 0 −0.183 0 0 0 0 0
ντ −0.183 0 0 0 0 0
e 0.099 0.916 0 −1.261 0.155 −1.665
µ −0.2688 0.2312 0.099 0.860 0 −1.193 0.155 −1.563
τ 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 −0.555 0 0.773 −0.103 1.009
t 0.494 −0.372 0.985 0.549 0.404 0.678
d 0.155 0.300 0 −0.414 0.052 −0.545
s −0.4229 0.0771 0.155 0.277 0 −0.387 0.052 −0.504
b −0.610 0.186 0.984 −0.274 −0.202 −0.339

Table 3: Z couplings of fermions for θH = 0.0917. Unit is gw/ cos θW . sin2 θW = 0.2312,
cos θW = 0.8768.

GH (θH = 0.0917) SM

Left Right Left Right

νe, νµ, ντ 0.5001 0 0.5 0

e, µ, τ −0.2688 0.2314 −0.2688 0.2312

u, c, t 0.3459 −0.1542 0.3458 −0.1541

d, s, b −0.4230 0.0771 −0.4229 0.0771

2

✓H = 0.0917
<latexit sha1_base64="93QESfObtbmFa4Ctz1ofnsuW7pA="></latexit><latexit sha1_base64="93QESfObtbmFa4Ctz1ofnsuW7pA="></latexit><latexit sha1_base64="93QESfObtbmFa4Ctz1ofnsuW7pA="></latexit><latexit sha1_base64="93QESfObtbmFa4Ctz1ofnsuW7pA="></latexit><latexit sha1_base64="93QESfObtbmFa4Ctz1ofnsuW7pA="></latexit><latexit sha1_base64="93QESfObtbmFa4Ctz1ofnsuW7pA="></latexit>

A
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<latexit sha1_base64="KtgxYedIB00ML91g76S8tIPHp1I="></latexit><latexit sha1_base64="KtgxYedIB00ML91g76S8tIPHp1I="></latexit><latexit sha1_base64="KtgxYedIB00ML91g76S8tIPHp1I="></latexit><latexit sha1_base64="KtgxYedIB00ML91g76S8tIPHp1I="></latexit><latexit sha1_base64="KtgxYedIB00ML91g76S8tIPHp1I="></latexit><latexit sha1_base64="KtgxYedIB00ML91g76S8tIPHp1I="></latexit>
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Z’ couplings large !

Funatsu, Hatanaka, YH, Orikasa, 1705.05282

Table 2: Z ′ couplings of fermions for θH = 0.0917. Unit is gw/ cos θW . sin2 θW = 0.2312,
cos θW = 0.8768.

SM: Z Z(1) Z(1)
R γ(1)

Left Right Left Right Left Right Left Right
νe −0.183 0 0 0 0 0
νµ 0.5 0 −0.183 0 0 0 0 0
ντ −0.183 0 0 0 0 0
e 0.099 0.916 0 −1.261 0.155 −1.665
µ −0.2688 0.2312 0.099 0.860 0 −1.193 0.155 −1.563
τ 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 −0.555 0 0.773 −0.103 1.009
t 0.494 −0.372 0.985 0.549 0.404 0.678
d 0.155 0.300 0 −0.414 0.052 −0.545
s −0.4229 0.0771 0.155 0.277 0 −0.387 0.052 −0.504
b −0.610 0.186 0.984 −0.274 −0.202 −0.339

Table 3: Z couplings of fermions for θH = 0.0917. Unit is gw/ cos θW . sin2 θW = 0.2312,
cos θW = 0.8768.

GH (θH = 0.0917) SM

Left Right Left Right

νe, νµ, ντ 0.5001 0 0.5 0

e, µ, τ −0.2688 0.2314 −0.2688 0.2312

u, c, t 0.3459 −0.1542 0.3458 −0.1541

d, s, b −0.4230 0.0771 −0.4229 0.0771

2

✓H = 0.0917
<latexit sha1_base64="93QESfObtbmFa4Ctz1ofnsuW7pA="></latexit><latexit sha1_base64="93QESfObtbmFa4Ctz1ofnsuW7pA="></latexit><latexit sha1_base64="93QESfObtbmFa4Ctz1ofnsuW7pA="></latexit><latexit sha1_base64="93QESfObtbmFa4Ctz1ofnsuW7pA="></latexit><latexit sha1_base64="93QESfObtbmFa4Ctz1ofnsuW7pA="></latexit><latexit sha1_base64="93QESfObtbmFa4Ctz1ofnsuW7pA="></latexit>

A
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+
<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>

collisions (ILC, …)e+e�
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>
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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>

collisions (ILC, …)e+e�
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>
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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>

Look at: interference

collisions (ILC, …)e+e�
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>
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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>

Look at: interference

Pe� = +1 (right-handed)
<latexit sha1_base64="2nYOi7LhYqZu/TgE2kmyFF+VgMs="></latexit><latexit sha1_base64="2nYOi7LhYqZu/TgE2kmyFF+VgMs="></latexit><latexit sha1_base64="2nYOi7LhYqZu/TgE2kmyFF+VgMs="></latexit><latexit sha1_base64="2nYOi7LhYqZu/TgE2kmyFF+VgMs="></latexit><latexit sha1_base64="2nYOi7LhYqZu/TgE2kmyFF+VgMs="></latexit><latexit sha1_base64="2nYOi7LhYqZu/TgE2kmyFF+VgMs="></latexit>

M0M⇤
Z0

|M0|2
⇠ �13.6

s

m2
Z0

<latexit sha1_base64="3IFWSZkF/mZwcVL3K2mGEIFqQXE="></latexit><latexit sha1_base64="YILe/ia3lrVKNUnaN8eUSsW7ptI="></latexit><latexit sha1_base64="YILe/ia3lrVKNUnaN8eUSsW7ptI="></latexit><latexit sha1_base64="YILe/ia3lrVKNUnaN8eUSsW7ptI="></latexit><latexit sha1_base64="YILe/ia3lrVKNUnaN8eUSsW7ptI="></latexit><latexit sha1_base64="0o7xI2+TGjm5NlGVJnydUyKmC3Y="></latexit>

⇠ �0.017 at
p
s = 250GeV

<latexit sha1_base64="QXFws/YrUJeeJiqsNOJ6385BIAk="></latexit><latexit sha1_base64="QXFws/YrUJeeJiqsNOJ6385BIAk="></latexit><latexit sha1_base64="QXFws/YrUJeeJiqsNOJ6385BIAk="></latexit><latexit sha1_base64="QXFws/YrUJeeJiqsNOJ6385BIAk="></latexit><latexit sha1_base64="QXFws/YrUJeeJiqsNOJ6385BIAk="></latexit><latexit sha1_base64="QXFws/YrUJeeJiqsNOJ6385BIAk="></latexit>

collisions (ILC, …)e+e�
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>
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e+e� ! f̄f

Pe↵ =
Pe� � Pe+
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Pe↵ =
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Leptonic channels – GHU sensitivity

Clear separation for
any favorable qH

14

� =
d�

d cos ✓

. d�SM

d cos ✓
� 1

<latexit sha1_base64="Axi1yG11WsCTf+gtGRRBvZ5elrk="></latexit><latexit sha1_base64="Axi1yG11WsCTf+gtGRRBvZ5elrk="></latexit><latexit sha1_base64="Axi1yG11WsCTf+gtGRRBvZ5elrk="></latexit><latexit sha1_base64="Axi1yG11WsCTf+gtGRRBvZ5elrk="></latexit><latexit sha1_base64="Axi1yG11WsCTf+gtGRRBvZ5elrk="></latexit><latexit sha1_base64="Axi1yG11WsCTf+gtGRRBvZ5elrk="></latexit>

cos ✓
<latexit sha1_base64="8kugc3jKis6WNSM2ufmSCTZMEYs="></latexit><latexit sha1_base64="8kugc3jKis6WNSM2ufmSCTZMEYs="></latexit><latexit sha1_base64="8kugc3jKis6WNSM2ufmSCTZMEYs="></latexit><latexit sha1_base64="8kugc3jKis6WNSM2ufmSCTZMEYs="></latexit><latexit sha1_base64="8kugc3jKis6WNSM2ufmSCTZMEYs="></latexit><latexit sha1_base64="8kugc3jKis6WNSM2ufmSCTZMEYs="></latexit>

T. Suehara, ALCW2018 

ILC 250
2000 fb�1

<latexit sha1_base64="BAmSz18t4fFMLHzm4Jnmu5rnBJ8="></latexit><latexit sha1_base64="BAmSz18t4fFMLHzm4Jnmu5rnBJ8="></latexit><latexit sha1_base64="BAmSz18t4fFMLHzm4Jnmu5rnBJ8="></latexit><latexit sha1_base64="BAmSz18t4fFMLHzm4Jnmu5rnBJ8="></latexit><latexit sha1_base64="BAmSz18t4fFMLHzm4Jnmu5rnBJ8="></latexit><latexit sha1_base64="BAmSz18t4fFMLHzm4Jnmu5rnBJ8="></latexit>

e�e+ ! e�e+
<latexit sha1_base64="+gAQ/bZfrqi4km4XZSBRLLl/e0A="></latexit><latexit sha1_base64="eY+aYQ43iRJBDbYAzC/ZCR3us5Q="></latexit><latexit sha1_base64="eY+aYQ43iRJBDbYAzC/ZCR3us5Q="></latexit><latexit sha1_base64="eY+aYQ43iRJBDbYAzC/ZCR3us5Q="></latexit><latexit sha1_base64="eY+aYQ43iRJBDbYAzC/ZCR3us5Q="></latexit><latexit sha1_base64="UD57uT6k0Y3DWZ04O/ZO6ZAr7bo="></latexit> e�e+ ! µ�µ+

<latexit sha1_base64="w7bB4IhwfSAZyAQumJu+8pJzDzc="></latexit><latexit sha1_base64="URtEYyiuts0pVYkX9XyxF9LllZs="></latexit><latexit sha1_base64="URtEYyiuts0pVYkX9XyxF9LllZs="></latexit><latexit sha1_base64="URtEYyiuts0pVYkX9XyxF9LllZs="></latexit><latexit sha1_base64="URtEYyiuts0pVYkX9XyxF9LllZs="></latexit><latexit sha1_base64="Zy1aqTfOr3kl6EK0aR7X/hoiw+E="></latexit>

e�e+ ! ⌧�⌧+
<latexit sha1_base64="FnwMqUOe1esy57H8dvA+E9DZfUY="></latexit><latexit sha1_base64="8cDO788IUXobvSgLQ2ZidpRReDI="></latexit><latexit sha1_base64="8cDO788IUXobvSgLQ2ZidpRReDI="></latexit><latexit sha1_base64="8cDO788IUXobvSgLQ2ZidpRReDI="></latexit><latexit sha1_base64="8cDO788IUXobvSgLQ2ZidpRReDI="></latexit><latexit sha1_base64="iSbfEU1D7r8Z1DX8/H3mCsk3zRA="></latexit>
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Polarization dependence is the key.



ILC 250GeV

17

Precision measurements

of Higgs couplings



ILC 250GeV

17

Precision measurements

of Higgs couplings

+
<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>

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>

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>

2

e+e� 250 fb�1, polarized e�
<latexit sha1_base64="ouMfaGRoO+zSVlNteyMEhfT1OK8="></latexit><latexit sha1_base64="HckhO+vpEWu8Mjm1g2YeLkTvntc="></latexit><latexit sha1_base64="HckhO+vpEWu8Mjm1g2YeLkTvntc="></latexit><latexit sha1_base64="HckhO+vpEWu8Mjm1g2YeLkTvntc="></latexit><latexit sha1_base64="HckhO+vpEWu8Mjm1g2YeLkTvntc="></latexit><latexit sha1_base64="FhjpJ6HPAZxozFfCfsfOBea6XiA="></latexit>

3��5� signals
<latexit sha1_base64="94L8YKml/K7rW+xCjbhHV57lYWc="></latexit><latexit sha1_base64="asTUVEtgnJNnEdIxvcTeLhymgnM="></latexit><latexit sha1_base64="asTUVEtgnJNnEdIxvcTeLhymgnM="></latexit><latexit sha1_base64="asTUVEtgnJNnEdIxvcTeLhymgnM="></latexit><latexit sha1_base64="asTUVEtgnJNnEdIxvcTeLhymgnM="></latexit><latexit sha1_base64="6WfzAzd7XL6J6ANVM/Sag79VqUQ="></latexit>

Explore New Particles (7 - 8 TeV)


