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Precision measurements of 125GeV Higgs boson
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confirm SM

: —1
with 2000fb " data _){ physics beyond SM

Explore New Particles

unknown particles
heavy > 1 TeV ==  must be indirect.
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Precision measurements of 125GeV Higgs boson

confirm SM

: —1
with 2000fb " data _){ physics beyond SM

Explore New Particles

unknown particles
heavy > 1 TeV ==  must be indirect.

Can be done with
250fb~ ' in ete” — ff at ILC 250 GeV !
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Physics must be simple & beautiful.
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Hosotani mechanism

Electroweak sym breaking
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[ SO(5)xU(1)xSU(3) GHU in Randall-Sundrum warped space ]

-

Agashe, Contino, Pomarol 2005\

}Sakamura 2006
/ AdS A = —6k2
UVD

rane / SO(5) x U(1) x SU(3) / IR brane

\_ /
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( SO(5)xU(1)xSU(3) GHU in Randall-Sundrum warped space ]

: Agashe, Contino, Pomarol 2005\
}Sakamura 2006
e I
UV brane IR
ran
/ SO(5) x U(1) x SU(3) / brane
YH, Oda, Ohnuma, Sakamura 2008
@ quarks/ IePfOns Funatsu, Hatanaka, YH, Orikasa, Shimotani 2013
vector 5 Funatsu, Hatanaka, YH, Orikasa 2017
g j
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( SO(5)xU(1)xSU(3) GHU in Randall-Sundrum warped space ]

4 Agashe, Contino, Pomarol 2005
/ }Sakamura 2006
AdS A =-6k
UV brane
/ SO(5) x U(1) x SU(3) / IR brane
YH, Oda, Ohnuma, Sakamura 2008
@ quarks/ Iepfons Funatsu, Hatanaka, YH, Orikasa, Shimotani 2013
vector 5 Funatsu, Hatanaka, YH, Orikasa 2017
GUT ins ired m de Funatsu, Hatanaka, YH,
. P < . l Orikasa, Yamatsu 2019
spinor 4 +vector 5 + singlet 1 (See: Funatsu’s poster, Tue)
@ other options Yoon, Peskin 2018
g j
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Gauge couplings of SM particles

O = 0.115

O = 0.0737
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New Particles
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New Particles
Extra dims » KK excitations
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New Particles

Extra dims » KK excitations

Oz = 0.115 Oz = 0.0917 Oz = 0.0737
ngp = z; = 10° z;, = 3 x 10* z; = 10%
VA m (TeV) T (GeV)|m (TeV) T (GeV) |m (TeV) T (GeV)
A% 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
=~ 1 (1) (1)
Z': ZW) 4 Z4y
~ 7 TeV
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<__Wave functions in 5d__>

f Dominant components 60 = 0.1
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right-handed q, |
couple to Z’ strongly
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Z’ couplings

ZZL{ gr frY* fr + Gr fRY" fr }

Jw
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Z’ couplings

Z' gL fuy"' fo + gr frRY" fr |
Oy = 0.0917

G> SM: Z Z0) 7 NG

Left Right Left Right | Left  Right Left Right
Ve —0.183 0 0 0 0 0
v, 0.5 0 —0.183 0 0 0 0
U, —0.183 0 0 0 0

0
0
0 0.155 —1.665
0 0.155 —1.479
0
0
0

RIS

—0.127 —0.600 0.828 | —0.103  1.090
0.3458 —0.1541 | —0.130 —0.555 0.773 | —0.103  1.009
0.494 —0.372 | 0.985 0.549 0.404 0.678
0.155 0.300 —0.414 | 0.052 —0.545
—0.4229 0.0771 0.155 0.277 0 —0.387 | 0.052 —0.504
—0.610 0.186 | 0.984 —0.274 | —0.202 —0.339

> »w Qi+ o 2
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Z’ couplmgs
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e e~ collisions (ILC, ..
>(1) Z(1) <

(250 GeV)? ~ (1 TeV)?

& Look at: interference >
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e e~ collisions (ILC, ..
>(1) Z(1) <

(250 GeV)? ~ (1 TeV)?

@( at: inferfer@

P, = 41 (right-handed)

m,
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statistical uncertainty
(250 GeV,250fb~ 1)
+:L . .
:. 0 Q’ “~~ 7
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E [ eetoeet P(e),P(e*))=(+0.8,-0.3 . .
©0-02[— - (P(e).P( ‘[)§)=(250 GeV) E (P(e),P(e*))=(+0.8,-0.3)

B -1 e B s= 250 GeV
C 1 2000 fb 2000 fb™*

P R S b s

0, = 0.0737

do doSM ' 0, = 0.0737

—1
dcosBO/ dcos@

ILC 250
R 2000 b

6, = 0.0737 .
Clear separation for
any favorable 0,

T. Suehara, ALCW2018

Taikan Suehara et al, ALCW2018 in Fukuoka, 29 May 2018 page [

(P(e),P(e;)g:%%.s,-o.a)
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O forward — O backward

Arpp =
O forward 'l' O backward

100 200 500 1000 2000
S

Js[Gev]

Physics

OSAKA UNIVERSITY _

15



statistical uncertainty
(250 GeV,250fb™ 1)

250 GeV, 250fb™! P,y =0.8 60 (40)
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statistical uncertainty
(250 GeV,250fb™ 1)

—~

250 GeV

250 GeV, 250fb™! P,y =0.8 60 (40)

_Polarization dependence is the ke
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Precision measurements
of Higgs couplings




Precision measurements
of Higgs couplings

Explore New Particles (7 - 8 TeV)

h+ >----<

ete™ 250 fb_l, polarized e~ == 30—50 signals
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