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Exploring the Physics Frontier 
with Circular Colliders



Seminar at July 4th 

• How does it observed?  
• What should we do next? 
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July 4, 2012



Minimal

• It looks very much like the 
Standard Model Higgs boson

• now a UV complete theory of 
strong, weak, EM forces 
possibly valid up to even MPl

• cosmology also looks minimal 
single-field inflation (Planck)

Planck

Where do we go next?



Is energy frontier dead?



Next energy scale

to be replaced
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Nima’s anguish



Nima’s anguish

mH=125 GeV seems almost maliciously designed 
to prolong the agony of BSM theorists….



Is naturalness dead?



Electron mass is natural
by doubling #particles

• Electron creates a force 
to repel itself

• 10–4 fine-tuning?
• quantum mechanics and 

anti-matter
⇒ only 10% of mass even 

for Planck-size re~10–33cm
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Higgs mass is natural
by doubling #particles?

• Higgs also repels itself

• Double #particles again   
⇒ superpartners

• only log sensitivity to UV

• Standard Model made 
consistent up to higher 
energies

12

H H

H

H H

H
~

W
~

Dm2

H ⇠
a
4p

m2

SUSY log(mHrH)

I still take it seriously



“Bang! A Big Theory May Be Shot”
A new study of the stars could rewrite 
the history of the universe
Times, Jan 14 (1991)

uneasiness in 
cosmology

• Before COBE, upper limit 
on CMB anisotropy kept 
getting better and better

• Before 1998, the universe 
appeared younger than 
oldest stars

• cosmologists got antsy
• “crisis in standard 

cosmology”
• it turned out a little “fine-

tuned”
• low quadrupole
• dark energy
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Fig. 16.— The binned three-year angular power spectrum (in black) from l = 2 − 1000, where it provides a
cosmic variance limited measurement of the first acoustic peak, a robust measurement of the second peak,
and clear evidence for rise to the third peak. The points are plotted with noise errors only (see text). Note
that these errors decrease linearly with continued observing time. The red curve is the best-fit ΛCDM model,
fit to WMAP data only (Spergel et al. 2006), and the band is the binned 1σ cosmic variance error. The red
diamonds show the model points when binned in the same way as the data.
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patience
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It took 10 years for CDF to discover the top quark.

LHC14, HL-LHC



naturalness

• Higgs boson is the only spin 0 particle in the 
standard model
• it is faceless
• one of its kind, no context
• but does the most important job

• looks very artificial
• we still don’t know dynamics behind the 

Higgs condensate
• Higgsless theories: now dead

What is Higgs?
Is it alone?

Any siblings?
Any relatives?
Why frozen?



Theoretical Foundation
for Scalar Bosons?

Supersymmetry
• Higgs just one of many scalar bosons
• SUSY loops make mh

2 negative
composite
• spins cancel among constituents
• condensate by a strong attractive force, 

holography
Extra dimension
• Higgs spinning in extra dimensions
• new forces from particles running in extra D

another “naturalness” argument



higher energies?

• HL-LHC boosts reach

• We believe we should keep 
aiming at higher energies

• 100 TeV pp would be great!

we should exploit the energy scale we know: Higgs



Higgs boson

need to find everything
under the lamp post

learn where
to go next



Higgs as a portal

• having discovered the Higgs?

• Higgs boson may connect the Standard 
Model to other “sectors”

19

hidden
sector

Higgs
sector

SU(3)CxSU(2)LxU(1)Y

quarks
leptons

L = OhiddenH
†H



Need many probes
for full understanding



e+e–

• e+, e– are elementary 
particles

• well-defined energy, 
angular momentum

• uses its full energy

• can produce particles 
democratically

• can capture nearly full 
information

LHC

e+e–

p
p

e+ e-



History of Colliders
1. precision measurements of neutral current 

(i.e. polarized e+d) predicted mW, mZ

2. UA1/UA2 discovered W/Z particles
3. LEP nailed the gauge sector
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History of Colliders
1. precision measurements of neutral current 

(i.e. polarized e+d) predicted mW, mZ

2. UA1/UA2 discovered W/Z particles
3. LEP nailed the gauge sector
1. precision measurements of W and Z (i.e. 

LEP + Tevatron) predicted mH

2. LHC discovered a Higgs particle 
3. LC nails the Higgs sector?
1. precision measurements at LC predict ???



dream case
for experiments

can measure them all!



production mechanisms

Volume 1: Physics 2.4. Higgs measurements at ILC at 250 GeV
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Figure 2.4.8: Higgs recoil mass distribution in the Higgs-strahlung process e+e� !
Zh, with (a) Z ! µ+µ� and (b) Z ! e+e�(n�). The results are shown for
P (e+, e�) = (+30%, �80%) beam polarization. These distributions give the Higgs
boson mass with no assumptions required concerning the Higgs decay modes.
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Figure 2.4.6: Feynman diagrams for the three major Higgs production processes at
the ILC: e+e� ! Zh (left), e+e� ! ⌫⌫H (center), and e+e� ! e+e�H (right).

measurements of the properties of the Standard-Model-like Higgs boson candidate
found at the LHC.

The precision Higgs program will start at
p

s = 250GeV with the Higgs-strahlung
process, e+e� ! Zh (Fig. 2.4.6 (left)).The production cross section for this process
is plotted in Fig. 2.4.7 as a function of

p
s together with that for the weak boson

fusion processes (Figs. 2.4.6-(center and right)). We can see that the Higgs-strahlung
process attains its maximum at around

p
s = 250GeV and dominates the fusion

processes there. The cross section for the fusion processes increases with the energy
and takes over that of the Higgs-strahlung process above

p
s >⇠ 400 GeV.

The production cross section of the Higgs-strahlung process at
p

s ' 250 GeV is
substantial for the low mass Standard-Model-like Higgs boson. Its discovery would
require only a few fb�1 of integrated luminosity. With 250 fb�1, about 8.⇥104 Higgs
boson events can be collected. Note that, here and in the rest of our discussion, we
take advantage of the ILC’s positron polarization to increase the Higgs production
rate over that expected for unpolarized beams.

The precise determination of the properties of the Higgs boson is one of the main
goals of the ILC. Only after this study is completed can we settle the question of
whether the new resonance is the Standard Model Higgs boson, a Higgs boson of a
more general theory, or a particle of a di↵erent origin. Particular important for this
question are the values of the Higgs boson mass, mh, and the Higgs production cross
sections and branching ratios.

In this section and the following ones, we will present the measurement accu-
racies for the Higgs boson properties expected from the ILC experiments. These
measurement accuracies are estimated from full simulation studies with the ILD and
SiD detectors described in the Detector Volume of this report. Because these full-
simulation studies are complex and were begun long before the LHC discovery, the
analyses assumed a Higgs boson of mass 120 GeV. In this section and the next two
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Figure 2.6.19: Production cross sections for the Higgs-strahlung, e+e� ! Zh, the
WW fusion, e+e� ! ⌫⌫H, and ZZ fusion processes as a function of the center of
mass energy for mh = 125GeV and beam polarization (Pe� , Pe+) = (�0.8, +0.2).

1000 GeV will provide a higher statistics sample of Higgs bosons, as discussed above.
We thus expect about 100 events for the h ! µ+µ� mode. Since the cross sections
for the e+e� ! W+W� ! µ+⌫µµ�⌫µ and e+e� ! ZZ ! µ+µ�ff backgrounds
will decrease, while the signal cross section will increase at higher energies, we would
expect a meaningful measurement of the muon Yukawa coupling. An earlier fast
simulation result showed that a 5 � signal peak would be observed with a 1 ab�1

sample for mh = 120 GeV [122,123]. More recent full simulations by SiD and ILD
showed that indeed we would be able to measure � ⇥ BR(h ! µ+µ�) to 32% for
mh = 125GeV even with the full beam-induced backgrounds. Together with the
tau Yukawa coupling from the h ! ⌧+⌧� branching ratio, this measurement will
provide an insight into the physics of lepton mass generation. With the charm
Yukawa coupling from the h ! cc branching fraction, this also will allow us to probe
the mass generation mechanism for the second generation matter fermions.

The new high-statistics sample of Higgs boson allows branching ratio measure-
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BR(h ! bb̄)

BR(h ! bb̄)SM
⇠ 1 +O(10%)

✓
400GeV

mA

◆2 Discover siblings of
Higgs boson >TeV

energy reach ∝ (precision)–1/2 composite? 4πf~100TeV
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What is Higgs really?

Lumi 1920 fb-1, sqrt(s) = 250 GeV
Lumi 2670 fb-1, sqrt(s) = 500 GeV

Only one?  (SM)
has siblings?  (2DHM)

not elementary?



Higgs as
a portal
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Chapter 2. Higgs Boson

Z

Z
He+

e−

Figure 2.4.6: Feynman diagrams for the three major Higgs production processes at
the ILC: e+e� ! Zh (left), e+e� ! ⌫⌫H (center), and e+e� ! e+e�H (right).

measurements of the properties of the Standard-Model-like Higgs boson candidate
found at the LHC.

The precision Higgs program will start at
p

s = 250GeV with the Higgs-strahlung
process, e+e� ! Zh (Fig. 2.4.6 (left)).The production cross section for this process
is plotted in Fig. 2.4.7 as a function of

p
s together with that for the weak boson

fusion processes (Figs. 2.4.6-(center and right)). We can see that the Higgs-strahlung
process attains its maximum at around

p
s = 250GeV and dominates the fusion

processes there. The cross section for the fusion processes increases with the energy
and takes over that of the Higgs-strahlung process above

p
s >⇠ 400 GeV.

The production cross section of the Higgs-strahlung process at
p

s ' 250 GeV is
substantial for the low mass Standard-Model-like Higgs boson. Its discovery would
require only a few fb�1 of integrated luminosity. With 250 fb�1, about 8.⇥104 Higgs
boson events can be collected. Note that, here and in the rest of our discussion, we
take advantage of the ILC’s positron polarization to increase the Higgs production
rate over that expected for unpolarized beams.

The precise determination of the properties of the Higgs boson is one of the main
goals of the ILC. Only after this study is completed can we settle the question of
whether the new resonance is the Standard Model Higgs boson, a Higgs boson of a
more general theory, or a particle of a di↵erent origin. Particular important for this
question are the values of the Higgs boson mass, mh, and the Higgs production cross
sections and branching ratios.

In this section and the following ones, we will present the measurement accu-
racies for the Higgs boson properties expected from the ILC experiments. These
measurement accuracies are estimated from full simulation studies with the ILD and
SiD detectors described in the Detector Volume of this report. Because these full-
simulation studies are complex and were begun long before the LHC discovery, the
analyses assumed a Higgs boson of mass 120 GeV. In this section and the next two
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Higgs self-coupling (2/2)

Correlation +0.85
36% @ ILC500up Correlation -0.8

Correlation -1.8
10% @ ILC1000up

gg!HH

ILC500 ILC1000
HL-LHC

• Effect of interfering diagrams:
• Negative correlation: better sensitivity for λ<1 (HL-LHC)
• Positive correlation: better sensitivity for λ>1 (ILC500)

• Large deviations predicted by EW baryogenesis 
scenarios, testable at ILC 

• 10% precision achievable with ILC1000

ILC-LHC
synergy

Lumi 2670 fb-1, sqrt(s) = 500 GeV
Lumi 4170 fb-1, sqrt(s) = 1 TeV



Is ILC only about 
Higgs?



Brock/Peskin Snowmass 2013

projected precision of                          couplings

EW top-Neutral VB couplings

105

BSM:!! 2-10 %

LHC : ! few  % 

ILC/CLIC:   sub-%
Snowmass Energy Frontier Group Chip Brock

δmt=100 MeV



Brock/Peskin Snowmass 2013

Now...a new target: BSM
Premium on MW

94

168 170 172 174 176 178
mt [GeV]

80.30

80.40

80.50

80.60

M
W

 [G
eV

] MSSM

MH = 125.6 ± 0.7 GeVSM

Mh = 125.6 ± 3.1 GeV

MSSM
SM, MSSM

Heinemeyer, Hollik, Stockinger, Weiglein, Zeune ’13

experimental errors 68% CL / collider experiment:

LEP2/Tevatron: today
LHC
ILC/GigaZ

Now fits include Mh
This is now a 
BSM search

Snowmass Energy Frontier Group Chip Brock



Colored SUSY particles are 
constrained from below by LHC 
 

We need mass splitting between 
the colored sector and the 
uncolored sector 

Typical cMSSM scenario 

Typical GMSB scenario 

Typical AMSB scenario 

S. Heinemeyer 

Sleptons Sleptons 

Sleptons 

Colored 

Colored 
Colored 

ILC 1000 

31 

New physics
• access to color-neutral new 

particles?
• once any hint of new physics, 

upgradability is the key

Uncolored



Sensitivity to SUSY

0 1 2 3
Gluino mass M3 (TeV)

Bino LSP
(Gravity 

mediation

Wino LSP
(Anomaly 
mediation

Higgsino LSP

Gluino search at LHC
Chargino/Neutralino search at ILC

! Comparison assuming gaugino mass relations

ILC 500 GeV
ILC 1 TeV

LHC 8 TeV (heavy squarks)
           LHC 300 fb-1, √s=14 TeV

                     LHC 3000 fb-1, √s=14 TeV

4 5

* Assumptions: MSUGRA/GMSB relation M1 : M2 : M3 = 1 : 2 : 6;  AMSB relation M1 : M2 : M3 = 3.3 : 1 : 10.5
33
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μ→μχ0
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• fit to the kinetic 
distribution

mµ̃ = 132.0±0.3 GeV
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θ

P-wave

S-wave

θ

Spin
• threshold behavior

non-relativistic limit: L, S 
separately conserved

• σ��2L+1
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θ

P-wave

S-wave

θ

Spin
• threshold behavior

non-relativistic limit: L, S 
separately conserved

• σ��2L+1

180 200 220 240 260 280 300

m=100 GeV

ECM

spin 1/2

spin 0

mµ̃ = 132.0±0.09 GeV
mc̃0 = 71.9±0.05 GeV



once new particle found
• Use polarized electron beam
• can ignore mZ

2≪s

• eR couples only to Bμ
• eL couples to Bμ+Wμ0

• can determine quantum #s

37
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Power of electron polarization at ILC

Unpolarized

Scalar muon production

Background signal

µ

µ

beam

θacop µ

µR
~

Sachio Komamiya @ Snowmass 2013



Power of electron polarization at ILC

Unpolarized

Scalar muon production

Background signalPolarized    (90%  e-
R)

µ

µ

beam

θacop µ

µR
~

Sachio Komamiya @ Snowmass 2013



a new gauge boson
Chapter 3. Two-Fermion Processes

l

R
C

-0.5 0 0.5

l L
C

-1
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1

LH

LR

KK

χ
SLH

Figure 3.2.3: 95% confidence regions in the plane of the couplings of left- and right-
handed leptons to a Z 0 boson, for the ILC with

p
s = 500 GeV and 1000 fb�1 and

80%/60% electron and positron polarization, for MZ0 = 2 TeV (left panel) and 4
TeV (right panel). For further details, see [16].
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mZ’=2TeV
ILC500

Volume 1: Physics 3.2. Z 0 physics

Figure 3.2.1: Sensitivity of the ILC to various candidate Z 0 bosons, quoted at
95% conf., with

p
s = 0.5 (1.0) TeV and Lint = 500 (1000) fb�1. The sensitivity of

the LHC-14 via Drell-Yan process pp ! `+`� +X with 100 fb�1 of data are shown
for comparison. For details, see [14].
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timeline?

2010

2015

2020

2025

2030

2035

hadron
LHC8

HL-LHC

lepton
ILC

CLIC?

FCC?

2040

LHC14



Exploring the Physics Frontier 
with Circular Colliders

e+e–



comparison

ILC FCCee CEPC

lumi (250) 1034 0.75 (x2) 6 2.0

lumi (350) 1034 1.0 (x2) 1.6 0

lumi (500) 1034 1.8 (x2) 0 0

polarization 80%/30% 0/0 0/0

max energy 1 TeV 350 GeV 240 GeV

power (MW) 128 280

cost $8B €8B



Exploring the Physics Frontier 
with Circular Colliders

pp





future upgrades

ILC 35MV/m 1TeV

CLIC 100MV/m 3TeV

PWFA 1GV/m 10TeV



CLIC



Delahaye et al, IPAC 2014

Plasma Wakefield



 
: Linear colliders wall plug power 

consumption and figure of merit defined as the ratio of 

Thanks to the flexibility of the interval between 
bunches, the PWFA technology can also be used in a 
pulsed mode to accelerate a beam with parameters and 
train structure similar to the one of the ILC except for the 

 

 

Parameter Unit ILC ILC ILC + 
PWFA

Energy (cm) GeV 500 1000 PFWA = 
500 to 1000

Luminosity (per IP) 1034cm-2s-1 1.5 4.9 2.6

Peak (1%)Lum(/IP) 1034cm-2s-1 0.88 2.2 1.3

# IP - 1 1 1

Length km 30 52 30

Power (wall plug) MW 128 300 175

Lin. Acc. grad.(p/eff) MV/m 31.5/25 36/30 7600/1000

# particles/bunch 1010 2 1.74 0.66

# bunches/pulse - 1312 2450 2450

Bunch interval ns 554 366 366

Pulse repetition rate Hz 5 4 15

Beam power/beam MW 5.2 13.8 13.8

Norm Emitt (X/Y) 10-6/10-9radm 10/35 10/30 10/30

Sx, Sy, Sz at IP nm,nm,mm 474/5.9/300 335/2.7/225 286/2.7/20

Crossing angle mrad 14 14 14

Av # photons - 1.70 2.0 0.7

db beam-beam % 3.89 9.1 9.3

Upsilon - 0.03 0.09 0.52

THPRI013 Proceedings of IPAC2014, Dresden, Germany
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Isn’t ILC a pipe dream?



June 12, 2013
TDR handoff





June 2014





A Proposal for a Phased Execution of the International Linear Collider Project

In March 2012, the Japan Association of High Energy Physicists (JAHEP) accepted 
the recommendations of the Subcommittee on Future Projects of High Energy 
Physics(1) and adopted them as JAHEP's basic strategy for future projects.  In July 
2012, a new particle consistent with a Higgs Boson was discovered at LHC, while in 
December 2012 the Technical Design Report of the International Linear Collider 
(ILC) will be completed by a worldwide collaboration.

On the basis of these developments and following the subcommittee's 
recommendation on ILC, JAHEP proposes that ILC be constructed in Japan as a 
global project with the agreement of and participation by the international 
community in the following scenario: 

(1) 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 more specific scenario is as follows: 

　(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 extendability to a 1 TeV region shall be secured.

(2) A guideline for contributions to the construction costs is that Japan covers 50% 
of the expenses (construction) of the overall project of a 500 GeV machine.   The 
actual contributions, however, should be left to negotiations among the 
governments.  

                 October, 2012      The Japan Association of High Energy Physicists

Reference
(1)  http://www.jahep.org/office/doc/201202_hecsubc_report.pdf

             The subcommittee’s recommendations are attached in the next page. 

JAHEP statement Oct 2012



European Strategy
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.

June 2013



US P5 Report

Recommendation 11: Motivated by the strong 
scientific importance of the ILC and the 
recent initiative in Japan to host it, the U.S. 
should engage in modest and appropriate 
levels of ILC accelerator and detector design 
in areas where the U.S. can contribute critical 
expertise. Consider higher levels of 
collaboration if ILC proceeds.

2014.6



Sefuri

Kitakami

strong support from politicians, industry, regions



Inaugural Speech by PM Abe
Feb 28, 2013

• ‘Japan is driving global innovation in cutting-edge areas, 
including among others the world's first production test 
of marine methane hydrate, a globally unparalleled 
rocket launch success rate, and our attempts to develop 
the most advanced accelerator technology in the world.’

PM Abe at the
83rd session of Diet



Lyn Evans meets Prime Minister
Mar 27, 2013

60

I understand ILC is a dream for humankind.
I need to monitor the developments
carefully to see what role Japan can play.



61

Federation of Diet members to promote a construction of 
international laboratory for LC

>20% of Diet members signed up to support ILC

March 27



平成 25 年 6 月 12 日 

 

国際リニアコライダー計画推進に関する決議 

 

リニアコライダー(先端線型加速器) 

国際研究所建設推進議員連盟 

 

我々は、国際リニアコライダー（ＩＬＣ)計画が人類の新たな知の地平を切り拓き、

若者に夢と未来に挑戦する意欲を与え、世界と共に歴史・文化を創るものであると

確信する。超伝導加速器、超高速ビッグデータ処理など最先端の技術利用によりオ

ールジャパンでの「ものづくり・経済再生の起爆剤」とすること、海外からの頭脳

集結による国内初のグローバルシティーを実現し「国際人材の育成」を加速するこ

と、世界との合意形成に至るプロセスを日本の科学外交の新たなモデルとすること

を通して、日本のプレゼンスを内外ともに示し「ジャパンアズナンバーワン」を取

り戻す。 

この計画実現のためには、政府は可及的速やかにＩＬＣ日本誘致の是非の検討を

開始し、その上で約 10 年間総額１兆円近い建設経費を関係各国と分担する交渉の早

期開始と合意形成、オールジャパンの体制確立と日本国民の理解を得ることが必須

である。 

長年に亘る国際研究組織による技術設計・企画書がまとまり、世界から本計画実

現に向けた日本のリーダーシップに期待が集まる今こそ、総理プロジェクトとして、

通常の省庁予算とは別枠での日本成長枠として国家戦略特区を見据えて推進すべき

である。当議連はこれらの実現のために以下、決議する。 

 

１． ＩＬＣ建設国内候補地は、科学的、学術的観点からのみ決定されるべきこと。 

２． 候補地決定後は地域を超えたオールジャパンで推進すること。 

３． 政府は、ＩＬＣ日本誘致の是非を可及的速やかに検討を開始すること。 

４． 政府は、ＩＬＣ日本誘致の実現のために、内閣に司令塔を設置し、日本の科学

技術外交の総力戦で臨むこと。政府は文科省だけでなく外務省、経産省も含め

たチーム体制で、中長期の視野に立ち交渉を進めること。 

５． 政府は、ＩＬＣ日本誘致の是非の検討を開始することを関係国へ発信すること。 

６． ＩＬＣの技術波及・経済波及について、最大限の効果が得られるよう、ＩＬＣ

推進と並行して調査研究を推進すること。 

以上 

They passed a 
resolution on June 12 

1. The site must be chosen purely based on scientific reasons.
2. After the selection, we provide nationwide support.
3. Government must start a process to decide whether to 

host the ILC ASAP.
4. Government must create a headquarter within the cabinet 

to work across the ministries.
5. Government must announce its process to relevant 

countries.
6. Further studies must be conducted to maximize the 

technological and economic benefits.

✓
✓



Science Council
MEXT asked SCJ to evaluate ILC on four points
1) Scientific significance of the research using ILC, 

and the positioning of ILC project in the context 
of particle physics.

2) Positioning of ILC Project in the context of 
overall scientific activity in Japan.

3) Significance of hosting ILC for Japanese people 
and society.

4) Current state of preparation and necessary 
conditions for the implementation of ILC project, 
including securement of budget and manpower 
for construction and operation of ILC.



1st　Meeting: May 2014
2nd Meeting: Nov. 2014 (planed)
Plan to conclude by  2016

MEXT Investigation: Discussion at Working Groups

Task Force  
(Head: State Minister)

Special Committee
On ILC Project

Research Contract on 
External Impact

WG1: Revisiting Scientific 
Merit

1st　Meeting: June 2014
Held 5 Meetings 

Based on SCJ’s recommendations, Special Committee investigates 
critical issues required to judge hosting ILC or not by 2016.　 

WG2: Evaluation of TDR 
& Cost estimates

1st　Meeting: June 2014
Held 3 Meetings

Evaluate technological and 
economic Impact
[Budget 1$=100\] 
   FY14: $0.5M (approved) 
   FY15: $1.0M (requested)

Shimasaki @ FALC Oct 2014



Timeline''
Proposed'by'LCC

• 2013'6'2016

– Nego:a:ons'among'governments

– Accelerator'detailed'design,'R&Ds'for'cost6effec:ve'produc:on,'site'study,'
CFS'designs'etc.

– Prepare'for'the'interna:onal'lab.

• 2016'–'2018
– ‘Green6sign’'for'the'ILC'construc:on'to'be'given'(in'early'2016')'

– Interna:onal'agreement'reached'to'go'ahead'with'the'ILC

– Forma:on'of'the'ILC'lab.

– Prepara:on'for'biddings'etc.'

• 2018''

– Construc:on'start'(9'yrs)

• 2027'

– Construc:on'(500'GeV)'complete,'(and'commissioning'start)

''''(250'GeV'is'slightly'shorter)




