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1-1. Motivation

—

Tevatron LEP

- W, Z-boson discovery
- top-quark discovery

- W,Z boson precision
measurements

LHC LC =

- LHC can probe light Higgs scenayi

» precision measurements of
the Higgs-boson properties

New physics theories

- Light Higgs scenarios

- Heavy Higgs or

Higgsless scenarios|




1-2. Effective Lagrangian with a Higgs doublet

New physics can be represented by higher mass dimension operators

Ldim7+Ldim8+"‘,

contribute to majonara neutrino mass

contribute to
four fermion coupling (Proton decay, etc)
purely gauge term (Triple gauge coupling, etc)
Higgs electroweak coupiings <:| We focused on this physics

We can write the effective Lagrangian including Higgs doublet as

Leff — I—SM +Z'jii20i(6)

<::| New physics effects. Here we consider only dimension 6

and the operators are ...



1-3. dimension 6 operators including
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2 Conclusions
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operators are sensitive to the quantum corrections

{ 987 f,1 — 16 fgw = — 0.032 + 0.015, EWPM
16 f,, 4+ 987 fgw = — 0.10 = 0.14. )

1  48fpw +.66 fyyy +-54fpp = +.016 (ILC our resuilt)
| +.36 faw +.84fy — +.025

m ILC experiment can constrain completely different

combinations of dim-6 operators from EWPM
=:> We can select new physics by multi-dimensional operator

m THésSe accuracy of the combinations are not affected from
systematic errors ex) luminosity uncertainty

B e beam polarization plays an important role
to obtain high accuracy

B High energy experiments,(s >500Gev ) are important for
the measurements of Hzy couplings



3-1. Optimal observable method
The differential cross section can be expressed by using non-SM couplings

d—o-: ZSM + Z CZ(Q) « Ci = (Clzz ’C227’C32y1C2W1Ci\N\N ),I = 1,2,3
dq - = Q) is 3-body phase space
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Nee = L2 AL, & number of event in the k-th bin
fi ' h
N1[<H = LTy, AQ, + LZ CT (Q)AQ, or experiment and theory

y4 ® can be expressed in terms of non-SM couplings
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3-2. Operators and Vertices, Form Factors

We exchange the operators into HVV interaction vertices as the experimental

observables f
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. Triple Gauge Couplings
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Here we set
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error of the effective coupling
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3-4. Luminosity uncertainty

fL. f=1=+Af, L is true luminosity
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I::> Luminosity uncertainty is absorbed intoC, ., , C,,,y, €rrors
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is generated through luminosity uncertainty
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4-1. constraint on dim-6 operators (1)
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4-2. Constraints on dimb6-Operators (2)
combining with LEP and future

experiments

EWPM will be also improved at ILC experiments

16 £, + 987 faw

— 0.032 £ 0.015,

— 0.10 £ 0.14. EWPM)

/
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! AT for + 98 fpw
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Aa? = 0.02768 = 0.00010, @ ILC
_ had @ 95fw —.29fq
sin? 88 = 0.23153 +0.000013. @ ABFu
GigaZ +.36 iy +.84f,

The results combining our HVV measurements at ILC and EWPM at ILC

are

@ LEP2,Tevatron (present

— 0.041 £ 0.0034,

— 0.33 £ 0.062.
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5. Conclusions

m We obtain the sensitivity to the ILC experiment on 8 dim-
6

n The RFEIRTRASEL LSNP PN ohRGVaRle method
at high energy experiment are important to measure
HWW,HZyand Hyycouplings

@ Polarization is important to obtain high accurate
measyrement

O Eﬂminggﬁ\,'?'ﬂlm.,%rtainty affects c_,,c,,, measurements, but
only one combination of the operators 3 , - 2f,, is affected

m The expected accuracy of the measurements will be

sensitive to quantum corrections as same accuracy as
EWPM.

And its constraints are in the multi dimensional space.



