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Thank you for the contribution!

| am sorry to skip some of them because of the time



Current Status
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126 GeVHiggs isonsistentwith the SM
predictionat the quantum levelith LEP/SLC
precision data

Existence oh couplingsto
1199 ZZ, WW, , bb, tt
IS being confirmed at LHC

|
No other new particlehas been found yet cW dISCovery

Itis agreat victoryof the standard modél
Yes. But this isot the end of the story



Why new physics BSM?

Problem in the SM ; .

Higgs Sector:

Minimal/Non-minimal? (No principle)

Quadratic divergences (Hierarchy Problem)

Why>? < 07 (EWSB)

What is < coupling? (Dynamics behind) ——
BSM Phenomen@Vhat SM cannot explain): *,

Dark Matter, Neutrino Mas$3aryogenesis

LYFEldAzy X _ _omim
Unification (we are still on the way): Untieston|

Charge discretization, Coupling Unification, o S
Ctl @2 NE DN} gAGé I Xo ‘ I )

SM must be replaced by new physics R
. /\ :
At which scale? e \.

This is expected to solve Hierarchy Problem
Te rascale WIMP Hypothesis predicts DM candidatelat/scale



LHC has not yet found new physicdaY/scale

MSUGRA/CMSSM: tanp = 10, A =0, u>0

Mass ofGluing Sguarks> O(1)TeV (cMSSM

Where is the newphysics?

It would possibly be affeVscales, but the
mass of new particles strongly depends
on new physics

There are many
new physics mode

Let us wait for new result
from 14TeVRun at LHC

Surely we need luck!

Murayama



olid target Is the nggs sector

500fb™ @ 500GeV
3 | 1000fb™ @ 1000GeV

Notice that SMliker SM! L E e P

A Does it play a role of therigin ofmass?

A Minimal/Non-Minimal?

I Minimal Higgs sectorJust a guessPEskin
I Variouspossibility for(extended)Higgssectors j . y
Extrasingletz R2dzof Stdaz uNALIM / " DBD updated

I Elementary? or Composite?
M,=125GeV K We can calculate SM predictions exactly.
DeviationK  Non-standard model physics

MassCouplingRelation

Precision measurement of Higgs couplings Finger printing of the model

Coupling with weak boson$1Z2Z hWWwW Singlet Tixing T

Yukawa co_u_pllngs . _hbb, htt,_K L heg K > e susy bt i
Sensitive to mixing with extridiggses 2HDM-X (Lepton-specific) | + + 4 L
Type of extendedHiggs sector cabe separated EaREREGILL) EREEE
by looking at thepattern of deviations [K.Fuijii

Loop induced couplings: K !, hgg, (hhh) Deviation of O®{M?)
Sensitiveto loop effect of newparticels by the decoupling theorem

Mass scale and dynamics of new physics particles may be better extracted



HIggs as a probe of new physics

To this end, how accurately we have to measure the couplings?

400 Gev)2

ma

Decoupling Theorem Supersymmetry: —(r)/SM = 1+ 10%
When new physics scalM is

large, low energy theory is the SM
Up tom,?/M?[ O(1:10)% forM=Te\] Little Higgs:

9(b)/SM = g(7)/SM + (1 -3)%

COmPOSite nggs y(f)/S'\[ = Tk [3 B 9)% . (1 TP\)

j

1. New physics can potentially tweak any Higgs coupling
independently of the others.

2. If we cannot reach 5% accuracy, we likely are not in the
game.

3. If we are able to reach 1% accuracy, we can be sensitive to
new particles at 3 TeV or higher.

The ILC gives new capabilities both for qualitative and quantitative
improvement in our understanding of the Higgs boson. [M.Peskin
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Higgs BRs in DBD physics chapter

ILC Higgs physics performances are summarized in DBD physics chapter

Higgs BRs summary (E_,=250 GeV, L=250fb"", (e-, €*)=(0.8,0.3))

Updated mass coupling relatlon
£ Full ILC Program

E 250k @ 250GeV
| 500fb™ @ S00GeV
; 1000fb" @ 1000GeV

Mode BR oBR AcBR/cBR ABR/ER
h>bb | 65.7% | 232.8 1.0% 2.7%
hecc 3.6% | 12.7 6.9% 7.3%
hgg 5.5% | 19.5 8.5% 8.9%
h>WW* | 15.0% | 53.1 8.2% 8.6%
- 8.0% | 282 4-6% |  57% -
h->2Z 17%| 61| 28(2)%| 28(2)% : DBD updating
h>YY | 029%| 1.02| 23-30%| 23-30% N M;{;;M'

pling to Higgs

Cou
=]

E.,=250, 500 GeV study is still progressing with full simulation

» h=2WWY/ZZ, invisible and bb, cc, gg @500 GeV (H. Ono working in progress)

* h—=2>tr (S. Kawada Oct. 24 Higgs&EWSB) Ref DBD physics chapter

* h=2yy, pu (C. Calancha) http://Icsim.org/papers/DBDPhysics.pdf

These results used I\/Ih 120 GeV = Update with 125 GeV

Oct. 25. 2012

- - hA bb, cc,gg(two jets)
Higgs branching study for ILC 1T hA WW (four jets viahadronicdecay)

has also underway [Ono et al.| [NPGRS




Total Width and Coupling Extraction

One of the major advantages of the LC

To extract couplings from BRs, we need the total width:

graa < T(H = AA) =Ty - BR(H — AA)

To determine the total width, we need at least one partial width and corresponding BR:
Iy =I(H — AA)/BR(H — AA)

In principle, we can use the A=Z, or W for which we can measurs both the BRs and
the couplings:

T(H - WW*)

v

*

[(H — ZZ*) v
Mare advantageous but not easy at low E

250 fb~1@250 GeV
Alg /Ty ~ 10% Jenny List's talk

BR=0(1%): precision limited by low stat.
for H->Z7* events

K.Fujii @ LCWS12, Oct24, 2012

BRREHN Veasurement accuracy of T
— WW-fusion
---- Higgs-strahlung
_ .- background
—fit result

» simulated data

Ao(WW-fusion)  ~ ABR(H — WW) ** ATt
o (WW-fusion) BR(H —Ww) T

number of events / 2GeV

ABR(H—bb) tot tat ;
Frii—w) = 30% | AMGY /T =11.88%

ABR(H—WW) o —
BRHSww), = 4.6 % E=250Ge

B 5-6 % (SOOGeV) e A I e s Q

m'nls [Ge\.ll]




Fujii, Miyamoto, OnoTian

We can test the Mas€oupling
Relation accurately at ILC




