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Parameter Value

Total length 31km (1st), 50km (2nd)
Macro pulse length 0.8 ms

Bunch intensity 2.0x10%0
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| HC /FCC
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Collision by composite particle. AN
A large extendibility on energy and to new physms

ILC/CLIC

e @

Collision by elementary particle.
Precise measurements by full event reconstruction.

LHC/FCC + IL.C/CLIC =
Disover new physics and establish a new principle.
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Major Physics Processes in ILC

91 GeV
160 GeV
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e+e-->7
ete-->WW
e+e-—>7Zh

e+e-—tt
e+e-->WW
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et+e-—>ff
et+e-—>tth
et+e-—>Zhh
e+e-—cc
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et+te-—->gXX
e+e-—>Zhh
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ultra-precision EW
ultra-precision Wmass

precision Higgs coupling

top quark mass and coupling
precision W coupling
precision Higgs coupling

precision search for Z'

Higgs coupling to top

Higgs self coupling with 46%
search for super-symmtery
search for extended Higgs sector

Dark matter
Higgs self coupling with 13%
Any new particles (SUSY, ...)
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Major Physics Processes in ILC

91 GeV e+e-—>7 ultra-precision EW
160 GeV e+e-->WW ultra-precision Wmass
250 GeV e+e->Zh precision Higgs coupling
350 e+e-—>tt top quark massand coupline
-450 GeV e+te->WW precision W coupli 3 il t |
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Major Physics Processes in ILC

P(e, e*)=(-0.8, 0.2)

—
— SMall ffH
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91 GeV e+e->Z ultra-precision EW §4005 — Witusion /
8300 i ZZ fusion .
160 GeV e+e-->WW ultra-precision Wmass *§ N/ E
250 GeV e+e->Zh precision Higgs coupling %200 / \/ ]
cesmn -
350 e+e-—->tt top quark mass and coupling b=
-450 GeV  e+e->WW precision W coupling 200 400 \.'s?g%V) 800 1000
e+e-—> vh precision Higgs coupling
() .
500 GeV e+e->ff precision search for Z'
e+e-—>tth Higgs coupling to top
e+e-—->Zhh Higgs self coupling with 46%
e+e-—>cc search for super-symmtery
e+e-—->AH, H*"H- search for extended Higgs sector
~1000GeV  e+e-—>gXX Dark matter
e+e-—->Zhh Higgs self coupling with 13%
e+e-—>ZXX Any new particles (SUSY, ...)
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Major Physics Processes in I1.C

91 GeV ete-->7 ultra-precision EW
160 GeV et+te->WW ultra-precision Wmass
' IE_I_
i i = 75% DAl
iz, luminous disk
| NORMAL
10 R (kpc) 4% wmarTeR
M33 rotation curve ;.
Image. credit: University of Sheffield. | . o -:'\‘;-
I—Eﬁggs coupling to top
e+e-—->Zhh Higgs self coupling with 46%
e+e-—>cc search for super-symmtery
et+e-2>AH, H*H" search for extended Higgs sector
1000GeV e+e->gXX Dark matter
e+e-—>Zhh Higgs self coupling with 13%

e+e-—>ZXX Any new particles (SUSY, ...)
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Major Physics Processes in ILC

High precision
Event full-reconstruction dhsss

3gs coupling

top quark mass and coupling
-450 GeV  ete->WW precision W coyrlina
e  Vvh precision Higgs

Discover New Physics

500 GeV e ff precision searc :
d  lih model independently!
e
et+e-->ccC
e+e-—->AH, H*H- search for exte
1000GeV e+e-—>gXX Dark matter
e+e-—->Zhh Higgs self coupling with 13%

e+e-—>ZXX Any new particles (SUSY, ...)
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GaAs/GaAsP Strained Super-Lattice

. Photo-electron effect by circulary polarized right for
spin polarized electron beam.

. By introducing a special structure, 90% polarization
has been demonstrated.
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Damping Ring

»DR makes the aligned parallel beam (low-emittance).
»KEK-ATF demonstrated the low emittance.
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ILC Main Linac

® Nb super conducting cavity with 2K super-fluid He.
® To maintain 2K, pump out liquid He in Cryomodule.
® 8or9 1m accelerator cavities are in a Cryomodule.

He return pipe

Acc. cavity

Cross section
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Acceleration in ILC cavity

> 1.2m, 9 cells.

» Accelerator gradient :
31.5MV/m.

» Standing wave ( pi-mode).

» Electro-polishing technique for
the high gradient.
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Fabrication / Industorialization

2nd pass yield - established vendors, standard process

Production yield: i e

94 % @ >28 MV/m, | | (1)
s 80 ]
Average gradient: | l i ~¥
37.1 MV/m g ¥
Design average gradient: | =~ i
35 MV/m N LCWS 2012
0 | _
It is ready for production! P A

’lﬁ‘ ll / ‘ — «f -

physics group in Toyama U. 16
31, Janurary, 2014
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Final Focus Test (ATF2)

Tungsten(Carbon) Cavity beam position monitor
Wire Scanner /Laser wire
The diagnostic line for the extracted
low emittance beam

Double kicker System for

K[l il s, 2 —— ]
;‘\:c"on}a'“ .v_h__,_th...w i W%\\i : stable beam extraction
N

Fast feedback kicker for beam position stabilization
Optical diffraction beam size monitor
Stripline beam position monitor

The ATF2 plan:
realization of the nanobeam Piied
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Focus point (37nm beam sige)
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Layer 1-4

We are approaching!

Small beam

Large beam

Fringe scan

crassing angle

feegree

« The beamsize at the virtual IP is measured as
visibility by the laser fringe monitor.

. 45nm is confirmed.

« 37nm at 1.3 GeV is goal of ATF2. This number
corresponds to 5.7nm at 250 GeV beam energy.
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Summary of ILC Accelerator Technology

« R&D for fundamental technology was done.
 Industrialization is the biggest issue.
« Qur next goal : establish technical detail design.
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Baseline design Reference design Technical design Engineering design
(2007) (2011) (2013) (20157?)
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Linear Collider Collaboration

Program Advisory
Committee P—
Norbert Holtkamp
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|
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Deputy (Physics)
Hitoshi Murayama

Mike Harrison

<

Brian Foster Lyn Evans
Harry Weerts
ILC CLIC

Steinar Stapnes
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Physics & Detectors
Hitoshi Murayama

~
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World-wide Event : International Linear Collider
- From Design to Reality -

2013/6/12 Tokyo - Geneva- Chicago

Geneva Chicago
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Support from the World
Ny ropa
Asia/
Citizen Japan
Companies

ILC is a truly international
project.

I Lc Supported by all of the
world is a necessary

condition.
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From EurOpa EPS2013@Stockholm
A lepton collider: a decisive asset...

f
can be decided/built soon

It might start at 250 Gev, but it should be
upgradable to 500 GeV, with a possible

extension to 1 TeV c.m. Japan should put something
Best candidate: ILC on the table and then CERN
Mature design will come. | ~

TDR delivered

Japanese community has submitted to the
government a request to host it.




L'EO. LINEAR COLLIDER COLLABORATION

European Strategy for Particle Physics, CERN

e] There is a strong scientific case for an electron-positron collider, comple-

mentary to the LHC, that can study the properties of the Higgs boson and
other particles with unprecedented precision and whose energy can be upgraded.

The Technical Design Report of the International Linear Collider (ILC) has been
completed, with large Eurcpean participation. The initiative from the Japanese

particle physics community to host the ILC in Japan is most welcome, and Eu-
ropean groups are eager to participate. Europe locks forward to a proposal from

Japan to di5CL5S 3 possinie participation.

Authorized by CERN council on 2013/5/3
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From US

2013 HEPAP Facilities Subpanel

US Participation in Japanese Hosted ILC

* Science drives the need for ete” collider

— |LC addresses absolutely central physics questions and is
complementary to the LHC

— Japanese hosted ILC could be under construction before
2024
* Parameters of a potential US contribution are not
known and depend on international agreements

— The US has made substantial contributions to detector and
accelerator development through the global effort

— Should an agreement be reached, the US particle physics
community would bhe eager to participate in both the
accelerator and detector construction




Snowmass Energy Frontier WG
Chip Brock

bottom line

This Higgs Boson changes everything.

We’re obligated to understand it using all tools.
“To me, it’s the ILC.”

Brock/Peskin Snowmass 2013 163
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US-P5

* 'As the physics case is extremely strong, all
Scenarios include ILC support at some level
through a decision point within the next 5
years.’

« " Play a world-leading role in the ILC
experimental program and provide critical
expertise and components to the accelerator,
should this exciting scientific opportunity be
realized in Japan'
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From Asia/Japan

A 2013 report from the Asian High Energy Physics
Community states:

— "AsiaHEP/ACFA welcomes the proposal by the Japanese HEP
community for the ILC to be hosted in Japan. [lt] looks forward
to a proposal from the Japanese Government to initiate the ILC
project”




The recommendations of the Subcommittee on Future
Projects of High Energy Physics (February 2012)

The Japan Association of High Energy Physicists

« Should a new particle such as a Higgs boson
with a mass below approximately 1 TeV be
confirmed at LHC, Japan should take the
leadership role in an early realization of an
e+e- linear collider.
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A Proposal for a Phased Execution of the International

Linear Collider Project (October 2012)
The Japan Association of High Energy Physicists

JAHEP proposes that ILC be constructed in Japan ...: Physics studies
shall start with a precision study of the "Higgs Boson", and then evolve
into studies of the top quark, "dark matter" particles, and Higgs self
couplings, by upgrading the accelerator.

(A) A Higgs factory with a center-of-mass energy of approximately 250
GeV shall be constructed as a first phase.

(B) The machine shall be upgraded in stages up to a center-of-mass
energy of ~500 GeV, which is the baseline energy of the overall project.

(C) Technical extendibility to a 1 TeV region shall be secured.




ILC in Public Society

« |[LC Is a too big project which is justified only
Oy Science.

* [t should be valuable not only for Science, but
also for various aspects of the public society.
— Social Development,
— Public Investment,
— Education,
— International and domestic politics,
— Public/commercial technology development.
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(G ovr oo
Policy speech by Prime Minister Abe

In 138t Japanese Diet (28 February 2013)

Japan is taking a strong leadership in the world technology

innovation such as utilization of Hydro-methane, the high

reliability rocket technology, and the aggressive challenge

on the advanced accelerator technology .... Japan will

promote these activities intensively. (translation by MK)
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IL.C promotion alliance by Diet members

« Nonpartisan Organization from LLDP (Liberal
Democratic Party) to JCP (Japan Communist Party)

e 150 members.

Chair: JII R

Takeo Kawamura

Lyn Evans
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AAA (Advanced Accelerator technology Asso.)
For ¢ ood liaison between Industr and Academy
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2013/3/27 LCC director Lyn Evans visits Prime Minister Abe

Dr. M. Koshiba (2002 Nobel Laurier) , T. Kawamura(Chair of ILC Diet Asso.),
T. Siotani (SG of ILC Diet Asso.), H. Murayama(LLCC Vice Director), A.
Suzuki (DG of KEK), S. Yamashita (Chair of ILC strategy council )
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Japan-US Science-technology cooperation symposium
2013/4/30 Wa§lgngton DC

\WILLARD

IERCONTINENTAL |
{ WA WILLARD
£ INTERCONTINENTAL ‘ INTERCONTINENTAL
. |
' . Kawamura V : | M e
Poneman H. Masuda, Chair of H. Shimomura, Ministor

DOE deputy Secretary Japan Policy

of MEXT

’;

Sieglist S. Shioya
DOE-HEP SGILCDietA. Holdren Scientific
assistant to President
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AL s O S
Science Council of Japan :% E'ZE 3 H‘;T‘E o
« SCJ is under Cabinet Office.
« Representative of Japanese Scientists.

 Give an advice to promote Scientific studies and
reflect results of Scientific studies in life.




SCJ Special session for I1.C

27 May 2013
MEXT (Ministry of Education, Science , Sports, and Culture) ask
SCJ to examine ILC project from Scientific point of view.

30 September 2013
“Statement for ILC project” by SCJ

(1) Scientific significance of IL.C

For precision measurements of Higgs and top quark properties and
search any phenomena beyond SM, ILC has a strong significance in
Scientific research.

The ILC significance has to be clearly explained to justify a large
investment for the project.




SC]J Special session for ILC

(2) Investigations for issues of IL.C construction in Japan

To make a judgment for IL.C project, the government should
take the expenses for investigations to examine issues for 2-
3 years.

Simultaneously, discussions with foreign laboratories and
funding agencies should be continued to make a plan for
international budgetary sharing.

(translation by MK)
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The investigation should answer..

* A more precise research strategy for the ILC in
view of the LHC upgrade path;

* The funding framework that does not affect the
broader field of science or other critical
national priorities.

« Detalled plan of international cost-sharing
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« A domestic organization to implement the
project consisting of the High Energy
Accelerator Research Organization (KEK) and
universities;

 Human resources required during construction

and operation, in particular, for leadership
positions.
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MEXT (Ministry of Education, Science, Sports,
and Culture)

“Academic Experts Committee” (sometimes called
“Wiseman Committee”) in May 2014 conducted by
MEXT, not by SCJ.

And two sub-working groups established Particle-Nuclear
Physics WG (on physics)

TDR Validation WG (on accelerators)

Both consisting of (almost) MEXT
Feb 6, 2014
l'lOl’l—ILC members Task Force ebruary

1.5-2 years to come to a conclusion |(_ committee

May 8, 2014 TDR Validation WG

Had already 2 meetings for each [ Academic L[E Particle -Nuclear |
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[Press Release] ILC Strategy Council (23/8/2013) it

We recommend Kitakami area as the best O
candidate site for ILC in Japan.

The central campus should be located in
near of Shinkansen train stations by
considering accessibility and daily life. -

iR

(translation by MK) g1l

2011/11/25
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Good Access

« By Shinkansen train, 2h 10min from Tokyo to

Ichinoseki where is one of the candidate location of the
central campus.

e It is shorter than from Tokyo to Kyoto (2h 20min) and
Osaka (2h 40in)

vvvvvvv
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Nice Hospitality

S

s o2
Vi Katsube

Mayer of Ichinoseki ci

and ILD meeting in Japanese
traditional way.
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Good quality of life

® Hiraizumi known as cultural
area based on the pure land
(422 {% 2) Buddhism.
(Unesco World Heritage)

® You can enjoy a peaceful boat
cruising in Geibikei.




Tohoku, Iwate area strongly supports ILC

L

ILC ... ] g e O - ;'l“- -lv".'"-"
— M- o - S e o

Iwato
e Ichinoseki City h g SERY Al

ILCEE:II:L. =

We hope to realize plans of the International Linear Collider project in TOHOKU
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KEK ILC pre-opening office Erm P—

ILC project Unit ILC promotion unit

Final design
Technical R&D
Cost evaluation
Documentation
International collaboration

Project management
Alliance to domestic and
international organizations
Outreach

http://www.kek.jp/ja/NewsRoom/Release/20140206173000/
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Internat’l Gov’t Consultation

Internat’| Negotiation

f Joint Site Project Approval
SS9l | Site Decision

Project Proposal

ICFA

ILCSC .
Transitional Arrangement ILC Organization

Work Sharing (Pre-ILC Lab.) (ILC Lab.)

GDE/RD
RDR/DBD Activities Construction  Operation

Site-dependent J

design

2012 2014-2015




@- Host Nation PN
. J. Bagger L
0 We need to think more broadly \

— CERN was founded on the ashes of war by a
set of visionary physicists

* And today, we are beneficiaries of their foresight

LINEAR COLLIDER COLLABORATION May 27, 2013 20



(G- Host Nation -

0 So perhaps today, at the dawn of the Asian
century, the world needs Japan, China, Korea,
India, Vietnam all collaborating on a peaceful
endeavor

— The SESAME light source Is attempting some-
thing similar in the Mideast

* |[ts current members include Bahrain, Cyprus,
Egypt, Iran, Israel, Jordan, Pakistan, Palestinian
Authority, and Turkey

* \Where else but science could these nations meet
on common ground?



Another Center of Physics

« ILC can be “another CERN” in Asia for 215t century.
« Itis a peaceful endeavor to the mystery of universe.
 Japan can and have to lead the journey.

;\‘IV/)
AR

NPORIE AR it o & —
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Summary

. ILC is technically ready for construction.

. ILC candidate site In Japan is decided.
Kitakami area welcomes ILC.

» SC]J supports ILC in physics and recommend
investigation on related issues.

. MEXT start the investigation by organizing a
Taskforce and two WGs. IL.C should be
justified in various contexts.

» ILC could be another center of physics in 215
century.
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