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Main Conclusions

. If the excess of ! 1| (= deviation of the
Higgs to diphoton coupling) is
measured to larger than 4% (= 20
deviation) at the early stage of ILC,
the lightest stau is predicted to be
lighter than 200 GeV JO UIF .44.

W *G UIF FYDRTT RKe stauBmifing angle BSF NFBTVSFE
BU UIF FBSMZ TUBHF PG *-$ predicxth@PTTJCMF UP

heaviest stau mass, even when it is not yet discovering.
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Higgs Oblique corrections

 “Higgs Oblique corrections”, which means loop-induced Higgs
couplings (Higgs to digluon / diphoton / Z+photon), can also
predict and constrain the new physics indirectly.

 Advantage: Since these loop-induced Higgs couplings do not
emerge at the tree level and induced at radiative level, these
diagrams are easily influenced by new physics.

NFBTVSFE V
_ N === B$Z FDUT
Experiments New Physics
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Status of the Higgs couplings
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Sensitivities of the Future colliders

<. & 1FTLJO >
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Sensitivities of the Future colliders

 The ILC sensitivity of Higgs to diphoton coupling is weaker
than LHC one because the statistical error is larger than LHC.
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Joint Analysis - o ierii

e Br(h! ")/Br (h! ZzZ~*) will be measured very precisely at
HL-LHC because its theoretical error is alleviated.

* Higgs to ZZ* coupling will be measured very precisely at ILC
because ILC can measure associated Higgs production cross
section (e+e- -> Z* -> Zh).

* |f the measurement of Br(h! " )/Br (h! ZzZ*)at HL-LHC is
combined with the measurements of the Higgs to ZZ* coupling
at ILC, ' 1 can be measured precisely.
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Joint Analysis - o ierii

° Br (h | || N/IDv I 1 77 X\ aanll A mAaA~AAAL 1A A viAva, nrecisely at
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Joint Analysis - o ierii

We consider that how the accuracy of Ki

predicts or constrains the new physics indirectly.
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SUSY Contributions to ~

NFBTVSFE !

S h =-- B$Z FDUT
Experiments SUSY

" 1 1" 20 )

7y QSFEJDUT BOE DPOTUSBJOT

io00 —4—4m——4——m—r—————
stop/sbottom S8F BTTVNF UIF DPMPSEESHIOP DPOU

QBSUJDMFT BSF IFBWZO(1 EB'W JF SsolJ
stau 51 JT UBML |

chargino BMNPTU QBSBNFUFS §F
HJOP DPOUSJCVUJPOT BSF TNBM

[M.Endo, TK, T.Yoshinaga, JHEP 1404 139 (2014)] **
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Stau Contributions to <~

¥ | briefly review the stau contributions to K| and the vacuum
meta-stability condition.

o 2 2
Mz =12 2 )
Mzrn Mipp
2 2 a2 ~

D: = m?2 cos26(I2 — Q, sin® Oy )
2
mzpr = Mr(Ar — pg tan f)

217t — Liao(1m2 12
U MU = diag(mz, . m3,))
U: = cosb;  sinb: .2 1 2 2N
T \—sinf; cosb:) Mmzpr = 5(77?»;1 — msz, ) sin 20;

Staus are characterized by only three parameters, m,, me,, n
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Stau Contributions to <~

® The Higgs to diphoton decay rate

a2m3 , Stau contribution
D(h— ~vy) = —2 IM.,| Y
( / /) 102—]:773 | 77| j:L\\ ‘Ir,l
7 v , \
¥ © : h==--- '/ X
SM contributions = - w R t
w b E N E 1'\
! Y
n _ 9ww p,o 29h¢tf h (.. ~\ Ih7;7; Ah. -
My (SM) = m%V Al (aw) + my 3A1/2(~1't) MW(T) — 'm% 0(*1'71-)
. ° ° ° 1
The Higgs to diphoton coupling Opes | gm.ﬁLR <in 2l
e — My (SM) + M, (7))
! |M'Y’Y (SM)| . .
! m-pygtan 8 . In the MSSM, the light staus with
Oky = 0.03——> sin 2. large stau mixing contribute to the
i=1 2 B

Higgs to diphoton coupling at O(10%).

\
| O(10%)
<$BSFOB (PSJ 41BI BOE 8BHOFS<
BMXBZT $POTUSVDUJWF DPOUSJCVUJPO UP UIF 4.
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Vacuum Stabilit

[TK, JHEP 1211 021 (2012)]
[TK, T.Yoshinaga, JHEP 1305 035 (2013)]

® The large mrLR increases trilinear couplings of the stau-Higgs
potential and eventually makes the ordinary vacuum unstable.

U
m2ipp = mr(A; — pp tan B) > -BSHF }
EW breaking $IBSHFE CSBLJOH WBDYV

Vacuum /
ANE} / 9

EW breaking .U

!

“’*»\y 60TUBCMFE 7B]

4UBCMF 7BD .o

2000_ ———
_ 516()()
= 15001 ‘. The vacuum stability
o - ] -
S 1" gives the upper bound on
£ 800 left-right mixing of staus
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Stau Contributions to

b ~ [M.Endo, TK, T.Yoshinaga, JHEP 1404 139 (2014)]

mz =90 GeV mz = 150 GeV
1000}

1000+

Vacuum decay

Vacuum decay

200 800}

2 600" 600
9 L L
N , ,

S 400 400,

200! 200

NS I

T T T
4 8 8 4
0z 0%

Large mixing angle provides significant contributions, but suffers from
vacuum stability
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8
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Stau Contributions to

- " [M.Endo, TK, T.Yoshinaga, JHEP 1404 139 (2014)]

~
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Upper bound on the lightest stau mass

The left-right mixing of staus is maximized at each points under
vacuum stability conditions.

00, sin20;=1. /)
f €. 06 )/ /
- mz > My / /// ,//0'4 ///
400| ] / /sin 207 = 0.2
<) ) / '
& 300 ; y > 1
e /’ ,/ //
g ’ // // //
200 L Oky=2%
I // // /// 4
r ‘ 4 / y / // 6
100 Ry e 2 - ‘ "8\‘ — 4 : : = ‘ = e .
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mz, [GeV]

[M.Endo, TK, T.Yoshinaga, JHEP 1404 139 (2014)]
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'bound on the lightest stau mass

1t mixing of staus is maximized at each points under

bility conditions.
o

. ‘ L '/ ‘ y ‘ ‘ ‘ ‘ ‘ ‘
Sl 297— =1 K / / //
‘ il //0.6 // ’

/ / /
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[M.Endo, TK, T.Yoshinaga, JHEP 1404 139 (2014)]
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Predict the heaviest stau mass

[Bechtle, Berggren, List, Schade, Stempel, Phys.Rev. D82 055016 (2010)]
[M.Endo, TK, T.Yoshinaga, JHEP 1404 139 (2014)]

51SFF PCTFSWBeéathheT
early stage of ILC

Stau properties are controlled

POMZ Ul parameters. mTl ) 6)7'7 "f’y

My, , Mk, Ok

mfl I l’?‘z Sin 07— 51%7 ot =+
Our sample point .7
150 GeV  400,GeV ~ 0.54 5.6%
true =value e T
c=c(ete > 7,7))
Ak ~ 2% by the joint analysis L R VR RTIT
| mz ~01GeV,! ! (")~ 3% atthelLC o
We evaluated A sin 20> ~ 2.5% § ol
S 4l
115, is predicted. » [ml_Q = 400 £ 53 GeV] 4
|
%
This proposal would be helpful for choosing = 2. o
the beam energy to search for To at ILC. DA
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Conclusions

W5IF DPVQMJOH X J M Mat@peroenB[evetsHiy the joint
analysis of HL-LHC and ILC BOE UIFZ FOBCMF VT UP QSP(
TUBY QSPOQFSUJFT NBTT NJ\SC)OJOH J,O/EJSFDUMZ
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ILC, the lightest stau is predicted to =
be lighter than 200 GeV.
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Chargino Contributions to %+

qu.(i‘i) _ i 921 sin 23 [M.Endo, TK, T.Yoshinaga, JHEP 1404 139 (2014)]
3 Mopry — -g v2sin28
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