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Introduction

Discovery of Higgs-like boson at the LHC
--> Last particle of SM? Or beyond SM?

Goal: model-independent determination of

EWSB sector with precise measurements.

- mass-coupling relation
- any deviation shows the existence of BSM
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The International Linear Collider

- eTe” collider, E¢y = 250 - 500 GeV (upgradable to 1 TeV)
- polarized beam (e™: 0.8, e*: = 0.3(0.6))
- clean environment, known Initial state
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@@o Japan shows great interest to host ILC.



K. Fuijii's talk, LCWS2014

Key Point

At LHC all the measurements are cxBR measurements.

At ILC all but the ¢ measurement using recoil mass technique
iIs oxBR measurements.

___H graa xT(H — AA) =Ty - BR(H — AA)

coupling

WW-fusion is crucial
for precision total
width measurement

-+ Ecm > 350GeV
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Z—qq is also usable.
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Detector Concepts at the ILC

- optimized for particle flow analysis
- trackers, calorimeters, solenoid coil, muon detector, and forward systems

ILD (International Large Detector) SiD (Silicon Detector)



ILD System

ILD
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Tracker: Vertex, TPC
Calorimeter: ECAL, HCAL

3.5T magnetic field

Yoke for muon, Forward system

Requirements:

- Impact parameter resolution
Org <560 pSinlSO/z 0 (ﬂm)

- Momentum resolution

01 /pp < 210 (GeVH?)

- Energy resolution

op/E =3-4%




Higgs Production at the ILC
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1 TeV: WW-fusion (WWF) dominant
500 GeV: WWF + Zh contribution




Higgs Decaying into Muons at the ILC

v,
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Due to tiny branching ratio (BR(h - u™u™) = 2.2*104),
we have very limited number of signals.

1TeV (-0.8, +0.2) 3200fbl  ~290
500 GeV (-0.8, +0.3) 1600 fo-2 ~60
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Measuring h — M M at 1 TeV

E=1TeV, L=500 fb ', Pol(-0.8¢" +0.2¢%) E=1TeV, L=500 fb ', Pol(-0.8e" +0.2¢)
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SK, work in progress

Study of Measuring h —» u*u~ at 500 GeV

» Cross section is smaller than 1 TeV, but we are planning to
take data of 4000 fb?! at E.,, = 500 GeV.
 Currently working on 1600 fb1 with P(e™,e*) = (-0.8, +0.3)

» Good benchmark process for detector optimization (high P,
tracking)

» Geant4-based fully-simulated MC samples

» Used track parameter and o(M ,+,-) (mass error) for
selecting only well-measured muons




Select well-measured Muons
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x“INdf (track fitting parameter)  g(M,+,,-) (mass error of muon pair)

typically large value when going to
forward region



Results (Prellmlnary)

TMVA (BDTG) analysis
5 variables:
P, thrust, M+ -,

charge*cos 6+
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Summary

* Model-independent and precise determination of mass-coupling
relation of EWSB sector Is possible at the ILC.

« Reported very challenging h —» u*u~ analysis
* Good benchmark for detector optimization

« Select well-measured muons, use TMVA
« Can reach 28%(14%) precision at E.,, = 500 GeV(1 TeV)

* Plans
* Increase MC statistics
* FSR correction study
- other channels (qqh, e*e™h), other E,, cases




BACKUP




arXiv:1506.07830 [hep-eX],
J. Brau's talk @ ICHEP2016

ILC Running Scenario

optimized scenario with considering  Integrated Luminosities [fb]
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2000 fb't @ 250 GeV
200 fbl @ 350 GeV | *will depend on physics results
4000 fbl @ 500 GeV from LHC and early ILC




