
Prospects of ILC
in Japan
Toshinori Mori 
The University of Tokyo



Acceleration units etc 
inside the 31 km tunnel

International Linear Collider (ILC)

Detectors



Acceleration units etc 
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• Baseline	  ILC：250-‐500	  GeV	  （31	  km)

– 250	  GeV：Higgs	  Factory

– 350	  GeV：Top	  Factory

– 500	  GeV：Higgs	  self-‐coupling、top	  Yukawa	  coupling

– New	  physics	  such	  as	  dark	  maHer	  parIcles

• Extension：1	  TeV（50	  km)

– to	  be	  decided	  according	  to	  the	  results	  obtained	  at	  LHC,	  
HL-‐LHC	  &	  baseline	  ILC

Detectors



2012：Year of Discoveries
Feb：Recommendations by JAHEP Subcomm on Future Projects

Mar：Discovery of 3rd Neutrino Oscillation (θ13)

Mar：Strategies for future projects approved by JAHEP
          ILC Strategy Council started

Apr~　Discussion started to update KEK Roadmap

Jul：Discovery of Higgs-like Particle
Sep：European Strategy discussion started  

Oct：JAHEP proposed to host ILC as Higgs Factory in first stage

Oct：US Snowmass Process started

Dec：ILC TDR (draft) completed
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Subcommittee on Future Projects
Appointed by HEPC after discussion at the general meeting of JAHEP 
in March, 2009

Interim Recommendations (April, 2011) 

Strategies based on scenarios w/ possible discoveries foreseen in 
the next 5 years

Several town meetings for community discussions in 2011

Interim recommendations generally supported by community

Final Recommendations (February, 2012) 

Approved as the community’s strategy for the future in March, 
2012

http://www.icepp.s.u-tokyo.ac.jp/hecsubc/ (in Japanese)

http://www.icepp.s.u-tokyo.ac.jp/hecsubc/
http://www.icepp.s.u-tokyo.ac.jp/hecsubc/


高エネルギー物理学将来計画検討小委員会タウンミーティング
（物理学会シンポジウム）
3月26日（土）13:30-17:30
『10年先を俯瞰した高エネルギー物理学の将来展望』
１．イントロダクション　　　　　　　20分　森
２．エネルギーフロンティアの展望　　40分　山下
３．ニュートリノ物理の展望　　　　　30分　中家
４．フレーバー物理の展望　　　　　　30分　後田
－－－　休憩
５．地下における素粒子実験の展望　　30分　井上
６．宇宙観測による素粒子物理の展望　20分　羽澄
７．パネルディスカッション　　　　　50分　森ほか講演者全員
（２～４は加速器ベース、５～６は非加速器）

＊本小委員会が関係資料より作成した私的な予測であることに注意。

2011 20162013 20152012 2014

SUSY <1TeV

μ→eγ O(10-12)

二重ベータ崩壊（縮退）

Higgs

CMB B偏光 r~O(0.1)

Higgs 5σ発見

SUSY <2.5TeV

O(10-13)

r~O(0.01)

図1　今後数年間に期待される発見（>3σ）

10-9pbDM検出   10-8pb

ν振動 sin22θ13~0.1 sin22θ13~0.04 sin22θ13~0.02

Prospects for Discoveries as of March 2011
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Recommendations

The committee makes the following recommendations concerning large-scale 
projects, which comprise the core of future high energy physics research in Japan.  

•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.  In 
particular, if the particle is light, experiments at low collision energy should 
be started at the earliest possible time.  In parallel, continuous studies on new 
physics should be pursued for both LHC and the upgraded LHC version.  
Should the energy scale of new particles/physics be higher, accelerator R&D 
should be strengthened in order to realize the necessary collision energy.

•Should the neutrino mixing angle θ13 be confirmed as large, Japan 
should aim to realize a large neutrino detector through international 
cooperation, accompanied by the necessary reinforcement of accelerator 
intensity, so allowing studies on CP symmetry through neutrino 
oscillations.  This new large neutrino detector should have sufficient 
sensitivity to allow the search for proton decays, which would be direct 
evidence of Grand Unified Theories.  

It is expected that the Committee on Future Projects, which includes the High 
Energy Physics Committee members as its core, should be able to swiftly and 
flexibly update the strategies for these key, large scale projects according to newly 
obtained knowledge from LHC and other sources. 

It is important to complete and start the SuperKEKB including the detector, as 
scheduled.  Some of the medium/small scale projects currently under consideration 
have the implicit potential to develop into important research fields in the future, 
such as neutrino physics and as such, should be promoted in parallel to pursue new 
physics in various directions.  Flavour physics experiments such as muon 
experiments at J-PARC, searches for dark matter and neutrinoless double beta 
decays or observations of CMB B-mode polarization and dark energy are considered 
as projects that have such potential.

4

Recommendations http://www.jahep.org/office/doc/
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Recommendations for Energy Frontier

Recommendations

The committee makes the following recommendations concerning large-scale projects, which 
comprise the core of future high energy physics research in Japan.  

• 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.  In particular, if the particle is light, experiments at low collision 
energy should be started at the earliest possible time.  In parallel, continuous studies on new 
physics should be pursued for both LHC and the upgraded LHC version.  Should the energy 
scale of new particles/physics be higher, accelerator R&D should be strengthened in order 
to realize the necessary collision energy.

• Should the neutrino mixing angle !13 be confirmed as large, Japan should aim to 
realize a large-scale neutrino detector through international cooperation, accompanied 
by the necessary reinforcement of accelerator intensity, so allowing studies on CP 
symmetry through neutrino oscillations.  This new large-scale neutrino detector should 
have sufficient sensitivity to allow the search for proton decays, which would be direct 
evidence of Grand Unified Theories.  

It is expected that the Committee on Future Projects, which includes the High Energy Physics 
Committee members as its core, should be able to swiftly and flexibly update the strategies for these 
key, large-scale projects according to newly obtained knowledge from LHC and other sources. 

It is important to complete and start the SuperKEKB including the detector, as scheduled.  Some 
of the medium/small scale projects currently under consideration have the implicit potential to 
develop into important research fields in the future, such as neutrino physics and as such, should be 
promoted in parallel to pursue new physics in various directions.  Flavour physics experiments such 
as muon experiments at J-PARC, searches for dark matter and neutrinoless double beta decays or 
observations of CMB B-mode polarization and dark energy are considered as projects that have 
such potential.
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Discovery of light Higgs-like particle in July 2012

Precision study of the particle at low E (~250GeV) at ILC
Continuous studies on new physics at LHC, HL-LHC

Feb 2012



Proposal for Phased Execution of the ILC Project

ILC = Global Project

(a translation of 
the official JAHEP 
statement, 
Oct 2012)

Higgs factory as a first phase

Oct 2012

ILC TDR completion



Linear Collider 
Board

ICFA

Directorate Deputy (Physics)

CLICILC Physics & 
Detectors

PAC

Linear Collider Collaboration L.	  Evans

S.	  Komamiya

H.	  Murayama

ICFA	  Press	  Conference,	  21	  Feb	  2013

New	  Linear	  Collider	  Organiza1on
←	  ILCSC	  +	  GDE/DBD

aGer	  TDR	  compleLon



2012 20252015 2020
SUSY <1TeV
SM Higgs
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Excerpt from subcommittee’s final report
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Updating KEK Roadmap

• A	  boMom-‐up	  process	  going	  on

• KEK	  =	  Inter-‐University	  Research	  InsLtute	  CorporaLon	  

• Based	  on	  inputs	  from	  relevant	  scienLfic	  communiLes:	  

• HEP,	  nuclear	  physics,	  synchrotron	  radiaLon	  research,	  
neutron	  science,	  muon	  science

• 	  A	  new	  roadmap	  “KEK	  Roadmap	  2013”	  is	  scheduled	  be	  
published	  in	  March	  2013



Lepton

Q
uark

νe

νµ
ντ

Lepton	  CP	  Asymmetry Physics	  Beyond	  CKM	  Matrix

KEK-‐B

LHC

J-‐PARC

Power-‐Upgrade

[Origin	  of	  Force]

Higgs	  Par;cle	  [Origin	  of	  Mass]	  

Quest	  for	  
Birth-‐EvoluCon
of	  Universe	  	  

Quest	  for	  Unifying
MaDer	  and	  Force	  	  

Super-‐KEKB

Interna'onal	  Linear	  
Collider（ILC）

[Origin	  of	  Ma>er]

Quest	  for	  6	  Quarks
Quest	  for	  Neutrinos

Present “KEK Roadmap”

Quark CP 
Asymmetry



Lepton

Q
uark

νe

νµ
ντ

Lepton	  CP	  Asymmetry Physics	  Beyond	  CKM	  Matrix

KEK-‐B

LHC

J-‐PARC

Power-‐Upgrade

[Origin	  of	  Force]

Higgs	  Par;cle	  [Origin	  of	  Mass]	  

Quest	  for	  
Birth-‐EvoluCon
of	  Universe	  	  

Quest	  for	  Unifying
MaDer	  and	  Force	  	  

Super-‐KEKB

Interna'onal	  Linear	  
Collider（ILC）

[Origin	  of	  Ma>er]

Quest	  for	  6	  Quarks
Quest	  for	  Neutrinos

Present “KEK Roadmap”

Quark CP 
Asymmetry

Discovery of 
HiggsDiscovery of

3rd ν Oscillation



Prospects 
outside the HEP community

“Master Plan” of large projects by Science Council of Japan

Politicians/Govn’t officials/Industry :

Want to have a global center of excellence in science & 
technology - an idea to build a new S&T city

ILC is unique in a sense that it is a truly global scientific 
project which attracts many brains from all over the world

Industry: Advanced Accelerator Association

Politicians: Federation of Diet Members for ILC



http://www.aaa-sentan.org/

Established in 2008 to promote accelerator research and ILC.  Members include 
91 corporations (e.g. Kyocera, Hitachi, Mitsubishi Electric, Mitsubishi Heavy Industries, 
Toshiba) and 38 universities and institutions.

Advanced Accelerator Association - Promoting Science & Technology

Masatoshi Koshiba, Honorary Chairman
Professor Emer., The University of Tokyo

Kaoru Yosano, Supreme Advisor
Former Minister of Finance, MEXT,
Former Chief Cabinet Secretary

Takashi Nishioka, Chairman
Former Chairman of the Board, MHI

Atsuto Suzuki, Trustee
Director General, KEK

http://www.aaa-sentan.org/
http://www.aaa-sentan.org/
http://www.aaa-sentan.org/
http://www.aaa-sentan.org/
http://www.aaa-sentan.org/
http://www.aaa-sentan.org/


In 2006, members from LDP members established the Federation of Diet members for ILC.  In 
2008, expanded into “Joint Federation” including LDP, DPJ, New Komeito, …
Aims to promote accelerator R&D and Japanese bid for ILC if supported by global society

Federation of Diet Members for ILC

Core Members of the Federation + AAA Directorates

Annual Symposium jointly hosted by AAA + Federation (Dec 15, 2011)
Prime Minister Yoshihiko Noda was a speaker.

First	  general	  meeLng	  aGer	  the	  elecLon	  in	  February	  1
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The campaign pledges 
of the Liberal Democratic 

Party

“... strongly promote important 
areas of science and 
technology as a national 
strategy so that Japan can 
play a leading role in creating 
global centers of science and 
technology including the ILC 
… through cooperation 
between industry and 
science.”

“In order for our country to 
become a central core in 
gaining the brains of the 
world, it is indispensable to 
create an international 
research network which can 
attract top-level researchers, 
… playing a central role in 
creating global centers for 
scientific and technological 
innovations such as the ILC 
…”



Japan Policy Council ; Business

Japan Chamber of Commerce and Industry Japan Association of Corporate Executives

Business communities in support of ILC:

Japan Policy Council: experts in policy making, 
economics, labor, or sociology aiming to create a grand 
design of Japan for the next decade.
http://www.policycouncil.jp/

Recommendations: “Creation of Global Cities by hosting the ILC” (Jul 2012)

“Japan should revitalize its provincial cities to revitalize Japan itself…”

“… explore ‘Domestic Globalization’ taking advantage of the opportunity of Japan’s possible bid to host the International 
Linear Collider…”

Hiroya Masuda,
Chairman
Professor at The University of 
Tokyo, former Minister of 
MIC, and former Governor of 
Iwate Prefecture



Sefuri

Kitakami

Sefuri site in Kyushu region
• Saga and Fukuoka Prefectures

– Expanded efforts in all Kyushu, and Yamaguchi, Okinawa

• Kyushu�University and Saga University
• Kyushu Economic Federation

Candidate Sites
Kitakami site in Tohoku region
• Iwate and Miyagi Prefectures + all Tohoku area

– Local governments officially proposed ILC as a core project for the disaster 
recovery effort.

• Tohoku University
• Tohoku Economic Federation

Japanese government approved supplementary budget 
for geological survey for ILC (Dec. 2011)

Decision	  expected	  this	  year



A consistent strategy of global HEP community must be formed

European Strategy discussion ongoing

Discussion at Krakow Open Symposium
   - Japan’s proposal of phased ILC
          　　　　　generally warmly welcomed

Supporting statements from France and Germany

Discussion at CERN SPC

US “Snowmass 2013” process through next summer

Prospects
global HEP community
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positron high-energy frontier machines. These design studies should be coupled to a vigorous 
accelerator R&D programme, including high-field magnets and high-gradient accelerating 
structures, in collaboration with national institutes, laboratories and universities worldwide. 
 
e) There is a strong scientific case for an electron-positron collider, complementary 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 European participation. The initiative from the Japanese particle 
physics community to host the ILC in Japan is most welcome, and European groups are eager to 
participate. Europe looks forward to a proposal from Japan to discuss a possible participation. 
 
f) Rapid progress in neutrino oscillation physics, with significant European involvement, has 
established a strong scientific case for a long-baseline neutrino programme exploring CP violation and 
the mass hierarchy in the neutrino sector. CERN should develop a neutrino programme to pave the 
way for a substantial European role in future long-baseline experiments. Europe should explore the 
possibility of major participation in leading neutrino projects in the US and Japan. 
 

Other scientific activities essential to the particle physics programme 

g) Theory is a strong driver of particle physics and provides essential input to experiments, witness 
the major role played by theory in the recent discovery of the Higgs boson, from the foundations of 
the Standard Model to detailed calculations guiding the experimental searches. Europe should support 
a diverse, vibrant theoretical physics programme, ranging from abstract to applied topics, in close 
collaboration with experiments and extending to neighbouring fields such as astroparticle physics 
and cosmology. Such support should extend also to high-performance computing and software 
development. 
 
h) Experiments studying quark flavour physics, investigating dipole moments, searching for charged-
lepton flavour violation and performing other precision measurements at lower energies, such as those 
with neutrons, muons and antiprotons, may give access to higher energy scales than direct particle 
production or put fundamental symmetries to the test. They can be based in national laboratories, with 
a moderate cost and smaller collaborations. Experiments in Europe with unique reach should be 
supported, as well as participation in experiments in other regions, especially Japan and the US. 
 
i) The success of particle physics experiments, such as those required for the high-luminosity LHC, 
relies on innovative instrumentation, state-of-the-art infrastructures and large-scale data-intensive 
computing. Detector R&D programmes should be supported strongly at CERN, national institutes, 
laboratories and universities. Infrastructure and engineering capabilities for the R&D programme 
and construction of large detectors, as well as infrastructures for data analysis, data preservation and 
distributed data-intensive computing should be maintained and further developed. 
 
j) A range of important non-accelerator experiments take place at the overlap of particle and 
astroparticle physics, such as searches for proton decay, neutrinoless double beta decay and dark 
matter, and the study of high-energy cosmic-rays. These experiments address fundamental questions 
beyond the Standard Model of particle physics. The exchange of information between CERN and 
ApPEC has progressed since 2006. In the coming years, CERN should seek a closer collaboration 
with ApPEC on detector R&D with a view to maintaining the community’s capability for unique 
projects in this field. 
 
k) A variety of research lines at the boundary between particle and nuclear physics require dedicated 
experiments. The CERN Laboratory should maintain its capability to perform unique experiments. 
CERN should continue to work with NuPECC on topics of mutual interest. 
 

International Linear Collider (ILC)

“Proposed Update of European Strategy”



Various efforts ongoing in Japan to realize ILC as a 
global project may possibly bore fruits soon

A strong support from the global HEP community is 
essential for success

European Strategy, Snowmass Process

Get set for the future !

Prospects of ILC in Japan


