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MEXT’s ILC Review



Sep.30, 2013: SCJ → MEXT 
SCJ submitted a recommendation regarding ILC to MEXT.

May 27, 2013: MEXT → SCJ 
The Research Promotion Bureau of the Ministry of Education, Culture, Sports, Science, and 
Technology  (MEXT) requested Science Council of Japan  (SCJ) for deliberation of  the ILC project 
from academic point of view.

http://www.scj.go.jp/ja/info/kohyo/pdf/Report%20on%20ILC_Exective%20Summary.pdf

May 8, 2014: MEXT 
An Academic Experts Committee including external members under MEXT’s ILC TF 
started the official review process! → Report due by the end of JFY2015.

Oct., 2013: Japanese HEP community 
Japanese HEP community filed a petition for the Japanese government to invite the ILC 
to Japan. → ILC became a project officially recognized by the government.

Excerpt from the SCJ 
recommendation !
blue and red lines by KF



MEXT’s ILC Review
MEXT’s ILCTask Force

Academic Experts Committee (2014-5-1→2016-3-31: extensible if needed) 
1. Total project cost (including construction, operation, upgrade, and decommissioning) 

and its international sharing 
2. Strategy for particle physics research at ILC taking into account other related projects, 

and possible additional cost 
3. Necessary human resources in construction, and operation periods, including leaders 
4. Domestic organization and management 
5. Social influence of ILC 
6. Budgetary framework which will not conflict with other important projects/policies

TDR Validation WG 
Evaluate ILC TDR from 

technical point of view (mostly 
on accelerator)

Particle and Nuclear 
Physics WG 

Review ILC physics case, 
taking into account other HEP 

projects

LCC Physics WG 
ILC physics case

ILC Parameter WG 
Running scenarios

ILC Infra.&Planning WG 
cost/man power estimateInputs

Inputs



July 29, 2014: MEXT: 2nd meeting of Particle and Nuclear Physics WG 
Review European strategy and P5 report, and discuss ILC in the context of these 
projects

June 24, 2014: MEXT: 1st meeting of Particle and Nuclear Physics WG 
WG organizational matter; overview of particle physics: status of SM and physics beyond it; overview 
of ILC project with emphasis on ILC physics case; schedule as follows:

September 22, 2014: MEXT: 4th meeting of Particle and Nuclear Physics WG 
Review flavor physics and neutrino physics in relation to ILC, LHC-ILC relation

August 27, 2014: MEXT: 3rd meeting of Particle and Nuclear Physics WG 
Review cosmic ray physics and astronomy in relation to ILC

Progress of the Review Process

October 21, 2014: MEXT: 5th meeting of Particle and Nuclear Physics WG 
Summarize the discussions so far for the Experts Committee Mtg on Nov.14

MEXT: subsequent meetings of Particle and Nuclear Physics WG, schedule not yet 
fixed. (Most probably  they will meet twice during the January-March period.

January ??, 2014: MEXT: 6th meeting of Particle and Nuclear Physics WG 
Agenda not yet known



November 14 2014: MEXT: 2nd meeting of the Academic Experts Committee 
Discussions based on progress reports from the two working groups

November 4, 2014: MEXT: 4th meeting of TDR Validation WG 
Review the total ILC project cost (incl. project management) and summarize the 
discussions so far for the Experts Committee Mtg on Nov.14

March or April (?) 2015: MEXT: 3rd meeting of the Academic Experts Committee 
Discussions based on progress reports from the two working groups  
→ Interim Report (?)

June 30, 2014: MEXT: 1st meeting of TDR Validation WG 
WG organizational matter; overview of ILC TDR; overview of ILC cost estimate;  schedule, etc. Mostly 
about ILC accelerator. 

July 28, 2014: MEXT: 2nd meeting of TDR Validation WG 
Review SCRF system, main linacs, RF power sources

September 8, 2014: MEXT: 3rd meeting of TDR Validation WG 
Review SCRF cost, etc. (continued from July 28 mtg) and CFS.

MEXT: subsequent meetings of TDR Validation WG, schedule not yet fixed

January ??, 2015: MEXT: 5th meeting of TDR Validation WG 
Agenda not yet known



Progress Report 
from 

MEXT Particle & 
Nuclear Physics WG

Presented by WG Chair, Prof. T.Kajita 
at the 2nd Academic Experts Committee Mtg.

Unofficial Translation: official version available 
only in Japanese from 

http://www.mext.go.jp/b_menu/shingi/chousa/
shinkou/038/shiryo/1353569.htm

Responsibility for the contents belongs to KF.

http://www.mext.go.jp/b_menu/shingi/chousa/shinkou/038/shiryo/1353569.htm


Proton Decay/Neutrino Exp.	
  
(Hyper-Kamiokande, 
KamLAND-Zen, etc.)

Large Hadron Acc. (LHC)

Super-KEKB, J-PARC, MEG, 
etc.

Linear electron Acc. (ILC)

Cosmic-Ray-related Exp. 
such as	
  CTA, etc.

Dark Matter Search Exp.  
such as XMASS, etc.

 LiteBIRD, etc.

SuMIRe (HSC+PFS), etc.

Projects with Japanese	
  
Participation 
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Experimental Targets

Precision Measurements of 
Particle Properties

Rare Decay Search

New Particle Search

Uncover EW Symmetry 
Breaking Sector

Dark Matter Search

Proton Decay

Neutrinos	
  
(Majorana nature, CPV)

CMB (B mode Pol.)

Large Scale Survey of 
Galaxies
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U
nification of forces 

(other than gravity)

Supersymmetry	
  
(or)	
  

Other New Physics	
  
(Extra-dim. etc.) 

Gravity

Cosmology

U
nified understanding of the law

s of N
ature that govern 

elem
entary particles and the universe	
  

 (Superstring?)

Future Perspectives of Particle Physics	
  
Major questions, major projects, the role of ILC    

Unofficial Translation



(1) Achievements 
anticipated at LHC

(2) Next priority 
in physics

(3) Research tasks about (2) that ILC will 
be able to contribute

(4) Scientific impact of ILC discovery 
in (3) (5) Notes

1. Discovery of new particles

Discovery of 
events that 
appear to be 
supersymmetry 
(SUSY)

Elucidation of 
SUSY

From (1) the discovery of non-colored 
SUSY particles and (2) precise 
measurements of the Higgs boson: 
clarify the relation with the LHC 
discovery and establish SUSY and aim 
to elucidate the breaking mechanism.  
In (1), expect the identification of dark 
matter.

Prove the !
existence !
of SUSY

(1) Needed ILC 
capabilities depend on 
the mass of the 
lightest SUSY particle 
(LSP)!
(2) Possible to detect 
at ILC 250-500 GeV

Discovery of 
heavy 
resonances that 
hint composite 
Higgs

Elucidation of 
the new force

Through detailed measurements of the 
Higgs boson and the top quark, and 
relating to the LHC discovery, verify 
the compositeness of the Higgs boson.

Verification of !
composite Higgs 
(Discovery of a new!
 strong force)

Measurements 
possible at ILC 500 
GeV

Discovery of new 
particles that 
decay to a pair of 
leptons

Elucidation of 
the new gauge 
interaction

Establish the new gauge interaction by 
examining the interference effects of 
the particle discovered at the LHC with 
the Standard Model particles.

Establish new!
gauge interaction 
(Discovery of a new!
weak force)

Possible to determine 
details of new 
interaction and 
identify models at ILC 
500 GeV

2. Determination of the details of the Higgs mechanism

Measurement of 
the Higgs three-
point coupling 
(self-coupling)

Precise 
measurement 
of deviation 
from the SM

Verify the Higgs mechanism by 
determining the Higgs potential from 
the measurement of the Higgs three-
point coupling !
(1) Observe no deviation!
(2) Observe a deviation

(1) Verify the SM.!
(2) Observe new physics.*!
*Can test models that!
explain the matter-!
antimatter asymmetry!
in the universe.

(1) ~30% measurement 
possible at ILC 500 
GeV!
(2) Precise 
measurement possible 
at ILC 1 TeV

Measurement of 
the top mass and 
Higgs mass

More precise 
measurements 
of the two 
masses

Determine the energy scale of new 
physics from the precise 
measurements of the top mass and 
Higgs mass.

Test of the SM at!
high energies!
(Settle the question on!
the vacuum stability)

Possible to observe at 
ILC 500 GeV

Physics case for the ILC based on the LHC achievements

O
rigin of electrow

eak 
sym

m
etry breaking

N
ew

 forces
Physics of the “vacuum

”

Unofficial Translation



(1) Achievements 
anticipated at LHC

(2) Next priority in 
physics

(3) Research tasks about (2) that ILC will be able to 
contribute

(4) Scientific impact of ILC 
discovery in (3) (5) Notes

3. Discoveries of other new phenomena

Discovery of 
events that appear 
to be dark matter

Elucidate dark 
matter

Identify the new phenomenon discovered at 
the LHC as dark matter particle by studying 
mono-photon events.

First discovery of !
dark matter particle!
Structure formation !
in the universe

If detectable at LHC, 
also possible to observe 
at ILC 500 GeV

Discovery of 
phenomena that 
hint extra 
dimensions, e.g. 
multiple heavy 
resonances

Elucidate new 
phenomena 
through similar 
discoveries in 
other 
experiments

Take a first step in elucidating extra 
dimensions by searching for similar non-
colored particles and precision measurements 
of the Higgs boson, top quark, and other SM 
particles, clarifying the relation with the LHC 
discovery.

Observe further !
evidence of extra !
dimensions!
Discovery of an!
 extended spacetime

Phenomena 
detectable at the LHC 
also possible to 
observe at ILC 500 
GeV

4. No discoveries beyond the Standard Model (SM)
In case of no discoveries of new particles or phenomena  beyond the SM, the ILC’s strategy to pursue BSM physics would be as follows:  

(1) Precisely measure the Higgs boson couplings to other SM particles and look for deviations from the SM, so as to decide the future direction of  
particle physics by uncovering the physics behind the electroweak symmetry breaking through fingerprinting the deviation patterns.!

(2) Probe the limit (energy scale) of the applicability of the SM by precise measurements of the top quark and the Higgs boson masses.!
(3) Carry out precision measurements of the top quarks’s spin-dependent couplings to the Z and the W bosons and investigate BSM physics such as 

composite Higgs models or models with extra-dimensions.!
(4) Investigate the non-discovery of SUSY at the LHC and search for SUSY particles that are not accessible at the LHC. In particular dark matter 

searches would be important.!
(5) Search for a new neutral gauge boson (new force carrier) through measurements of interference effects with the photon and the Z boson over the 

mass region exceeding 5TeV.!
(6) In order to discover new particles or phenomena inconceivable from the current theoretical ideas, search systematically for deviations from the 

SM through categorized event topologies. At the ILC there will be chances to find new particles undiscoverable at the LHC. !
(7) Measure the Higgs self-coupling and decide the shape of the Higgs potential. Look for a possible deviation from the SM.!
Feasibilities of these studies are guaranteed in the 250-500 GeV energy range. Taking advantages of e+e- collisions, i.e. a clean environment due to  
low background and precise theoretical predictions, probe new physics, making full use of energy scan (measurements with varying energy little by 
little), electron (positron) beam polarization, energy momentum conservation, as needed. The searches in (4) are limited to new particles with a mass 
less than the beam energy. As for (7), the error at 500GeV is 30%, which can be improved to 10% with the energy upgrade to 1TeV.

Guidelines 
(1)Anticipated achievements at the LHC: describe possible cases.	
  
(2)Next priority in physics: describe the highest priority issue based on the LHC result in each case.	
  
(3)Research tasks that ILC will be able to contribute: identify specific tasks.	
  
(4)Scientific impact of ILC discovery: identify specific items that address the issues in (2)	
  
(5)Notes: identify relation between the energy scale found at the LHC and the requirements for the ILC

D
ark m
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.

Unofficial Translation



Progress Report to !
the Academic Experts Committee 

Regarding !
The International Linear Collider (ILC) 
(The Particle and Nuclear Physics Working Group)

Unofficial Translation



• Summary of investigations and discussions so far made in the WG 

1. Overview (items to be investigated)
1) Goals of particle and nuclear physics and the role of the ILC	


2) Among (1), achievements anticipated from existing accelerators (such as the LHC)	


3) Among (1), achievements the ILC is aiming at and its required performance

2. Future Perspectives of Particle Physics (HEP field) and the ILC’s Role

• Ultimate goal of particle physics is unified understanding of the laws of Nature that 
govern elementary particles and the universe. In order to achieve this goal, it is important 
to experimentally study unification of the forces other than gravity, supersymmetry, and 
other new physics. 

• For these studies, direct searches for new particles such as supersymmetric particles are 
being performed using the energy frontier accelerator, the LHC※. In parallel, various 
research programs are on-going including indirect searches with accelerators such as 
KEKB or J-PARC aiming at high intensities.

※ LHC schedule

Run II (13~14TeV) Run III (14TeV) Run IV (HL-LHC) 
2015                               2017                      2020                           2022                   2025                             2035

※ fb-1 (inverse femto barn): unit for # collisions. 1fb-1 at the current LHC corresponds to about 70 trillion collisions. 

Data amount 
300fb-1(expected)

Luminosity 
Upgrade

Data amount 
aiming for 3000fb-1

Unofficial Translation



• 	

Independently of whether the LHC will discover new phenomena currently being 
searched for or not, the ILC being proposed as the next generation project of a linear 
electron positron collider is, thanks to its clean environment with low background, an 
experimental facility having research capability that goes beyond the limit of the LHC 
experiments and will be important because of its potential to contribute to full elucidation 
of new physics through various precision measurements and searches for new particles 
and new phenomena.	



• Basically the research program at the ILC is to uncover and understand new physics 
beyond the Standard Model (SM), which includes the following:

1) To look for evidence of physics beyond the SM through precision studies of the Higgs 
boson and the top quark. 

2) To search for new physics such as supersymmetric particles, and their detailed studies 
when discovered※.  

3) Others

※ When a new physics signal will be discovered at the LHC, it should be evaluated if it 
is within the energy or the precision reach of the ILC. 

Unofficial Translation



3. Scenarios at the ILC, etc. based on anticipated achievements at the LHC
1)	

 In the case of an observation (or discovery) of a new particle at the LHC, which appears to be    

consistent with supersymmetry or composite Higgs models: 
Using the ILC, elucidate new physics phenomena behind the new particle through 
the connection with the LHC discovery. If the energy is sufficient, measurements in 
electron positron collisions will be very effective to understand the new physics at 
large. 
It would prove the existence of supersymmetry or confirm compositeness of the 
Higgs boson, thereby leading to a great discovery and advancing the research field 
significantly. 

2)	

 In the case of a significant deviation from the SM observed at the LHC in Higgs-related    
measurements: 

Through precision measurements of the Higgs self-coupling and its mass and the 
top quark couplings and its mass, which are difficult at the LHC, identify the 
deviation from the SM and clarify the new physics scale.	


Confirmation of the new phenomenon beyond the SM is in itself a great discovery 
and would boost the efforts to construct a new theory. 

3)	

 In the case of an observation (or discovery) at the LHC of a possible signal that hints at some    
other new phenomenon (such as dark matter or extra dimensions): 

Using the ILC, study in detail the new phenomenon discovered at the LHC. 
First observation of a dark matter particle or a foothold to investigate extra 
dimensions, which would lead to a great discovery and significantly advance the 
research field.

Next Step: 

Impact:

Impact:

Next Step: 

Next Step: 
Impact:

Unofficial Translation



4)	

 In the case of no discovery beyond the SM at the LHC:     
There are multiple strategies exploiting the ILC in this case. ILC will be able to 
scrutinize the Higgs boson properties through precision measurements, which are 
difficult at the LHC, and uncover physics beyond the SM (such as supersymmetry or 
composite Higgs models) behind the Higgs mechanism. 	


While doing so, we will investigate the reason for the non-discovery at the LHC and 
clarify the properties of new particles that will have been missed at the LHC. Using the 
ILC we will then search intensively for these new particles that are difficult to find at the 
LHC. 
If any supersymmetric particle is found, it will be a great discovery. There is a chance 
for the ILC to discover a new particle that is impossible to find at the LHC.

Impact:

Next Step: 

※ In any case, it is necessary to evaluate if the anticipated achievements would be widely accepted as 
matching the investment, considering performances such as required machine energy, etc.

(To be discussed in the future)

4. Various Approaches to New Physics for Specific Issues

5. International Collaboration and How to Foster Necessary Human Resources
Unofficial Translation



Some Comments from 
the Academic Experts 

Committee 
Relevant to Our Action Plan

Based on unofficial notes 
Responsibility for the contents belongs to KF.



• Since the project cost is so big, I wonder if it is really acceptable 
for people in general unless the scientific case of the project is 
explained in a plain language in such a way that it would 
stimulate their intellectual curiosities. It is necessary to explain it 
accurately and at the same time in a language understandable by 
the general public. The local people near the candidate site seem 
excited about the project, but other than that it seems not yet 
widely disseminated.	



• Show the timeline and priorities, too.	


• Show prospects for international collaboration including human 

resources and cost-sharing. (How to obtain necessary human 
resources including preparation for necessary training system) 

17

Based on Unofficial Notes



A List of  
Discussion Items 

 
Presented by Chief of MEXT Particle and Nuclear 

Research Promotion Office , Mr. Shimazaki 
at the 2nd Academic Experts Committee Mtg.

Unofficial Translation: official version available 
only in Japanese from 

http://www.mext.go.jp/b_menu/shingi/chousa/
shinkou/038/shiryo/1353569.htm

Responsibility for the contents belongs to KF.

Unofficial Translation

http://www.mext.go.jp/b_menu/shingi/chousa/shinkou/038/shiryo/1353569.htm


(1) The project cost and its international sharing over the periods of construction, 
operation, upgrade and decommissioning. 
‣ Validate construction and operation costs described in the TDR	


‣ Estimate additional cost for quake-proof design, tunnel expansion, etc.	


‣ Estimate additional cost for infrastructures around the lab.	


‣ Investigate possibility of cost reduction.	


‣ Validate the total cost based on the considerations above.	


‣ Investigate various future projects in related countries, etc. and assess prospects for the ILC.	



(2) Clear strategy for the particle physics research program at the ILC, taking into 
account the LHC upgrade. Estimation of additional cost to carry out the program. 
‣ Reevaluate the ILC project considering the LHC project and estimate additional cost.	


‣ Estimate the cost for future upgrade (expansion of the facility to 50km (1TeV)).	



(3) Manpower, human resources (leader class persons in particular) necessary for 
construction and operation 
‣ How to obtain researchers and engineers, taking into account other domestic and international projects.	


‣ Assessment of the number of people to be assembled around the site including accompanied family 

members.	



(4) Domestic organization centered around researches at KEK, universities, etc. and 
their management 
‣ Domestic project implementation planning 	


‣ Governance issues related to the international lab. (regal entity, etc., governance structure, decision 

making mechanism, etc.) 	


‣ Cooperation / negotiation with local governments, etc.	



(5) Social impact of the ILC project 
‣ Technological and economical ripple effects (※ make use of outsourcing here)	


‣ Outreach effort to acquire understanding from the genial public	


‣ Potential obstacles (restriction on land utilization, ecological assessment, etc.)	



(6) Budgetary framework not to cause stagnation of efforts to solve various other national issues or 
progress of various other fields of science

Items to be discussed regarding the ILC project                                               (Material No.4)
❖ Based on the recommendation by SCJ, etc., it is necessary to investigate and obtain a clear vision on the following items in 2~3 years.

Particle & Nuclear 
Physics WG

TDR Validation WG

※ items to be investigated are subject to change if needed

Unofficial Translation



Summary



• We need to convey the ILC physics case (big 
picture) in a language intelligible to the 
general public.  

• We need to show that there are enough 
number of interested and capable people to 
realize the ILC. → video message! 

• We need to convince them that the project is 
well designed and feasible. 

• We need to convince them the reliability of the 
cost estimate. 
(We are asked to provide the total cost including preparation, 
construction, operation, upgrade, and even decommissioning 
periods. Notice that this also applies to detectors)  

• Inputs to MEXT needed well before the next 
Experts Committee meeting (in March/April?)


