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Introduction

The International Linear Collider Advisory Panel (ILC-AP) published two reports:
Summary of the International Linear Collider(ILC) Advisory Panel’s Discussions to Date in
July 2015; and Report on Measures to Secure and Develop Human Resources for the
International Linear Collider in July 2016. These reports cover ILC-AP discussions since the
first meeting in May 2015 and three working groups created by the ILC-AP: the elementary
particle physics and nuclear physics working group, the technical design report (TDR)
validation working group, and the human resource securing and developing verification
working group initiated at the first meeting convened in May 2014.

In response to a September 2013 Science Council of Japan observation regarding the ILC
project, an expert working group was set up in February 2017 to investigate options for the
domestic organizational structure for researchers and the administrative organization
needed to run the project. Six meetings were held between March and June 2017. This report

summarizes the results of working group and ILC-AP discussions through July 2017.



This latest working group reviews the organizational and managerial aspects of the
international institution which researchers plan to establish for the ILC project as well as
surrounding infrastructure and environment. It also studies what would be a suitable

domestic organizational structure should the collider be built in Japan.
1. Researcher community reports to working group

1-1. Organization and management of an international laboratory
The Linear Collider Board (LCB), an international organization set up to promote
linear collider projects such as the ILC (Appendix 1), published the following report on the
organizational structure and management of an international laboratory for the ILC
project:
1) Revised ILC Project Implementation Planning (PIP) Revision C (July 2015, LCB)
This PIP is supplemented by the following two documents, which cover preparatory
work to do before the start of the project:
2) Project Design Guideline toward ILC (PDG) (Sept. 2012, ILCSC*)
*ILCSC, the International Linear Collider Steering Committee
(LCB’s predecessor)
3) KEK-ILC Action Plan (Jan. 2016, KEK*)
*High Energy Accelerator Research Organization
The overall schedule of the ILC project, the organizational structure, and management

at each stage of the project assumed in the above reports are as follows:

Overall schedule

1) A pre-laboratory organization (pre-lab) will be established based on agreements
with the approval of the respective governments among participating institutions to
finalize engineering design and segregate duties among participating entities for the first
four years. This pre-lab is then to be succeeded by 2) the ILC Laboratory, a treaty
organization responsible for the some nine years of construction.* After this, 3) an
international collaboration group will run experiments for two decades or more.

*The PIP specifies an eight-year construction period, but Global Design Effort’s

technical design report (TDR) assumes nine years, including tunnel boring and

adjustments, followed by a one-year commissioning period for the accelerator.

Gathering of experimental data would begin in the 11th year.

1-1-1. Pre-lab

+  The PDG looks at five different models (M1 to M5) of organizational and managerial
structures for the ILC preparatory organization from the perspectives of legal basis,
employment pattern, and procurement. While many details still need to be sorted out,

the PDG recommends starting with M4, a model based on agreements among



participating institutions, then to transition to M3 or M5, a multi-national research

institution based on an international treaty.

M1: A treaty-based organization. The employment and procurement are financed by
in-cash contributions from participating entities (CERN* type)

*CERN: European Organization for Nuclear Research
M2: A limited liability company financed by a combination of in-cash and in-kind*
contributions (European XFELY type).

*in-kind: including labor

¥ XFEL: X-ray Free Electron Laser
Ma3: A treaty-based organization. Materials are supplied in-kind and core organizational
staff are employed by a common fund (ITER* type).

*ITER: International Thermonuclear Experimental Reactor
M4: An organization based on agreements concluded among participating institutions,
which supply materials in-kind and second human resources, as in multi-national
research institutions.

M5: A treaty-based organization evolved from M4 with a strong legal basis.

Figure: Conceptual view of the ILC organization transition
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In the event Japan hosts the ILC, the KEK-ILC Action Plan recommends establishing

a pre-lab based on agreements among participating institutions, with headquarters



located at the KEK, then finalizing design and segregating duties among
participating entities within four years.

The KEK-ILC Action Plan estimates the number of personnel on the pre-lab to be
about 200, of which 20% to 40% are expected to come from overseas institutions. The
pre-lab will have to provide training for the employees to build up their capacity for
project management, quality control, performance evaluation as well as the

technology verification necessary for mass-production of superconducting cavities.

1-1-2. ILC Laboratory

The PIP assumes the following regarding the organization and management of the
ILC Laboratory (composed of about 1,100 members*):
*The required number of personnel during the ILC’s construction period is

estimated in the TDR, and the average is 1,100 per year.

[Legal basis]
- The following terms are to be stipulated in an international treaty:
exemption from VAT, import tariffs, and similar privileges;
the rights and obligations of the host state;
decommissioning procedures and responsibilities.
- The treaty prohibits withdrawal of member states for 10 years, assuming nine
years of construction and 20 years of operation, and requires two years notice of

withdrawal beginning the 11tk year.

[Top management]

- The ILC Laboratory Council, the ultimate decision-making body composed of two
official delegates from each member state, decides by a simple majority vote
except for financial agenda items, which are decided by a qualified majority vote
depending on financial contribution. Council delegates must be of sufficient
standing in their respective governments to facilitate prompt decisions.

- The council appoints the director-general after a full and open search and
delegates to him/her significant authority and responsibility for the management
of the ILC Laboratory.

- The ILC Laboratory Directorate, selected by the council, executes financial and

administrative affairs under the director-general.

[Project management]

- The ILC Laboratory Central Project Team is responsible for the accelerator’s
design, one that is compatible with the selected construction site, and
specifications for equipment contributed in-kind by participating countries.

- Participating countries are responsible for cost containment and the delivery on

schedule of its in-kind contributions.



[Management of accelerator construction]

- A hub laboratory in each region coordinates the construction of the accelerator
and its components, divided among international partners as per their in-kind
contributions, based on contracts with corporations selected through a bidding
process.

- Contractors are responsible for the product on a build-to-print basis, based on the
specifications and fabrication drawings indicated in the contract. The product
must pass an international standard inspection at delivery.

- The hub laboratory, or a consortium of collaborating institutes, guarantees the
performance of the product by conducting a comprehensive test of the electric
field gradient, the cavity’s resonance characteristics, and other prominent
product features.

- The hub laboratory can produce prototypes and verify technology. It is expected
to mitigate risk for vendors by transferring technology and data after
establishing a manufacturing process.

- The ILC Laboratory serves as a central hub connecting hub laboratories and

supervises the entire supply chain.

Figure: International procurement of ILC components
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[Cost sharing]

- The host state is basically responsible for land acquisition, civil construction
works including the tunnel, and infrastructure development. Member states
make in-kind contributions for the accelerator and detectors.

- A contingency (about 10% of the total project cost) is required to deal with
unforeseen events, and a common fund is required to pay for some items such as
the experimental hall, which cannot be shared through in-kind contributions. The
ILC Laboratory requests member states to provide in-cash contributions and
manages them.

- In addition to the costs listed above, assuming that the host state will also wish to
have a share not smaller than other major contributing states in the provision of
technologically advanced items such as superconducting radio frequency
technology, a total host state contribution of approximately 50% seems likely.

- As for operational costs, three possible scenarios and their combinations are
under study as a model of cost sharing:

1) in proportion to the capital contributions of the partners;

ii) in proportion to the capital contributions of the partners excluding the civil
construction, land purchase costs, and infrastructure development;

iii) in proportion to the number of PhD experimental scientists employed by each

country and taking apart in the activities of the IL.C Laboratory.

1-1-3. International collaboration group

In the PIP, two detectors designed for the ILC, ILD (International Large Detector)
and SiD (Silicon Detector), are being advanced by two international teams. Each
design team is expected to evolve into an experimental collaboration when the ILC
project is approved.

The ILC Laboratory will operate the mechanism to evaluate submitted proposals and
to oversee the progress of approved experiments. It is a common practice of the
existing accelerator laboratories to organize relevant committees for this purpose,
such as a Program Advisory Committee (PAC).

Participation in the collaboration will be open to the entire world community, as for
existing collaboration, such as those for LHC. Physicists from countries that do not
participate in the construction of the accelerator may join experiments.

ILC detector collaboration will be self-organizing and governing. The financial
support of each collaboration should be sought, in principle, by the participating
members of the collaboration from individual funding agencies. It is not expected that
the ILC Laboratory will make direct contributions to the detector components except
for supply infrastructure that is common to both detectors and also staff to help with

assembly and integration work.



1-2. Living environment and social infrastructure

The general requirements for living environment and social infrastructure around the

ILC site, independent of the actual site, is discussed in the following report and in the PIP.
Report on the Siting of the ILC Project (Siting Report) (Feb. 2014, KEK, Nomura

Research Institute and Fukuyama Consultants)

An outline of the surrounding environment assumed in these two documents is described

below.

1-2-1. Demographics

The PIP assumes a total population of researchers, laboratory employees and their

families of about 10,000, the size of a small town.

The Siting Report estimates for different points along the timeline the ILC population

living near the site --

including researchers, engineers, office staff, construction

workers, maintenance staff, and their families, assuming Japan hosts the ILC

Laboratory, as in the table below.

Table: Estimated population around the ILC site

Construction period

Operation period

1st year Tth year 11tk year | 20tk year
Researchers, engineers and office staff 100 2,481 2,200 2,751

Construction workers and maintenance
2,610 2,658 360 360

staff

Associated family members 156 2,552 2,536 3,176
Total 2,866 7,691 5,096 6,287
(of whom foreigners account for) (143) (2,781) (2,548) (3,143)

Source: Siting Report
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Figure: Population changes related to the ILC project around the ILC site
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1-2-2. Living environment and social infrastructure

The

PIP summarizes the requirements for living environment and social

infrastructure as below.

[Living environment]

Conventional utilities and services need to be available to the researcher
community, such as job opportunities, basic amenities, housing, and recreation
facilities.

It is also indispensable to establish a high-grade multi-lingual kindergarten and
elementary schools for the children of ILC Laboratory staff.

For short-term visitors, immigration procedures should be simple, such as
multi-entry visas, and on-site lodging, hotel and guest houses will be needed.
Basic security and health care infrastructure, such as fire and disaster

prevention, emergency medical service, and hospitals, should be secured.

[Social infrastructure]

Very high-bandwidth network connections to every country/institution
participating in the ILC project is needed.

Conventional support utilities (electrical power, industrial cooling water supplies,
sanitary and waste disposal systems, and fuel resources such as oil and natural
gas) should be available.

Access routes, roads, and rail, capable of bearing loads as heavy as 70 metric tons

should be available from a port to the site.



+  The Siting Report lists the requirements for living environment (housing, childcare,
education, medical care, health insurance, livelihood support, finance, transportation,
shopping, food, culture, recreation, visas, residence status, and employment) and the
requirements for social infrastructure (wide-area transportation, information
networks, and supply processing infrastructure), should Japan host the ILC
(Appendix 2).

*  Morioka City used the Siting Report to study the construction costs for the central
campus and housing for the researchers and their families, as shown in the table

below.

Table: Additional costs that go into ILC construction

Construction | Remarks
Cost (billion
JPY)
ILC Central Campus 60.2 | Spending on the ILC Central Campus site (high-rise
Construction architecture: 31.7ha, not including the site cost)
Spending on the building of facilities on the ILC Central
Campus (including research administration, experiment
facilities, on-site dormitory, service facilities; total floor
area: 120,000m?)
Housing for Researchers 65.2 | Spending on the building of 1,917 homes off campus
(off campus)
Total 125.4

Source: Report on the Influence of the ILC Project (Influence Report)
(Mar. 2015, Nomura Research Institute and Fukuyama Consultants)
Notes;
- This estimate does not presume any particular location in Japan
- The cost of ILC Central Campus construction (60.2 billion JPY) overlaps partially with
the initial cost estimate for the Central Campus construction described in the TDR.
Thus this is not necessarily required in addition to the ILC construction cost.
- The estimated cost of housing for researchers (65.2 billion JPY) assumes all required

off-campus housing is newly constructed.

2. Reviews of international research body’s organization and management

Sections 2, 3 and 4 review the organizational structure and management of an
international laboratory, its living environment and social infrastructure described in the
previous section. They also review and summarize the implementation structure for hosting

such an international laboratory in Japan in the event that the ILC is hosted in Japan.



2-1. Organization and management of pre-lab

In the KEK-ILC Action Plan, it is assumed that the headquarters of the pre-lab is
located at KEK, in the event Japan hosts the ILC. It should be noted that the timing and
range of relocating resources from KEK’s on-going research program to the pre-lab must
be carefully determined based on discussions not only with the relevant research groups
but also with the international research community. The relocation should not
negatively affect on-going research programs at KEK.

The KEK-ILC Action Plan assumes that the pre-lab consists of 200 accelerator experts,
and therefore a significant number of accelerator researchers who must be newly trained.
These personnel should be employed according to a well-organized plan. It is effective to
train them at accelerator facilities in operation, such as the SuperKEKB
(electron-positron circular collider operated by the KEK) and J-PARC (Japan Proton
Accelerator Research Complex, run jointly by KEK and JAEA — Japan Atomic Energy
Agency), in order to take advantage of the experience of researchers at these facilities.
Industrial partners responsible for production also need to convene engineers and
technical staff with professional knowledge and skill. They could be temporarily
relocated to the pre-lab and collaborate with the researchers there for training. This
would provide useful methods to supplement the human resources of the pre-lab.
Administrative functions of the pre-lab should be reinforced to satisfy of requirements of
the international organizations, in terms of, for example, multi-lingual readiness, public
relations, intellectual property management, export-import operations, and technology

transfer.

2-2. Organization and management of the ILC Laboratory
2-2-1. Legal basis

It makes sense that the PIP recommends establishing and running an international
treaty organization as the ILC Laboratory because the ILC is a facility that requires a
long-term commitment from multi-national partners, particularly in terms of funding.
A framework for negotiating the authority sharing among states in accordance with
their responsibilities will be necessary since each country will contribute a share to the
large facility and enormous assets of the ILC. A treaty-based framework will facilitate
this process.

An international treaty organization, in which participating entities are responsible for
the execution of the terms of a strongly binding agreement, also deters them from
withdrawing midway, leading hopefully to sustainable operation.

On the other hand, reaching consensus on an international treaty organization may
require protracted negotiations.

An alternative international agreement other than a treaty should be devised in order to
avoid an impasse that might be brought about by a participating entity due to domestic
constraints. A legally binding instrument would still be effective in avoiding possible

conflicts.
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The United Nations University is an example of an international treaty organization
that could work should Japan host the ILC. Articles in its agreement (Agreement
regarding the Headquarters of the United Nations University) stipulate, for example,
tax exemptions, privileges for the officers and staff members, making it a useful
reference for an ILC agreement.

Another useful reference is found in the ITER Agreement (Agreement on the
Establishment of the ITER International Fusion Energy Organization for the Joint
Implementation of the ITER Project) concerning the process and responsibility of

participants up through to the end of the project as stipulated in the PIP.

2-2-2. Top management (executive board) and project management

The PIP assumes the ILC Laboratory is to be established as a new international
organization. Thus, full-time employees should be recruited to facilitate prompt
decision-making and operations.
Staff members capable of working in an international organization should be newly
recruited. Difficulty relating to starting up a new research institute is recognized as one
of the reasons why the Superconducting Super Collider (SSC) in the US failed. The
lessons from the SSC project suggest to consider reducing the risk of project failure by
its structure, for example, restructuring an existing institute.
The top management (executive board) assumed in the PIP is reasonable which reflects
experience gained in international research organizations in different research fields
such as the ITER in addition to high-energy physics laboratories like CERN. Assigning
internationally recognized researchers with high management skills as top managers
(executive board) will be important to secure effective management.
Project management as described in the PIP entails the central project team that serves
as an engine to lead the project by, for example, managing the resources both in-cash
and in-kind contributed by participating entities. The team should be reinforced by
inviting high-profile talent with sufficient experience organizing production; controlling
quality and reliability; and distributing the budget, as well as managing research
project(s).
In establishing an international organization, its organizational structure and personnel
appointments are two sides of the same coin. In the event that Japan hosts the ILC, a
domestic leadership training program should be laid out in order to enhance Japan’s
presence as the host state, in addition to securing experienced international
management resources.*

* Refer to Report on Measure to Secure and Develop Human Resources for the

International Linear Collider published in July 2016 by ILC-AP.

A good lesson on human capital development can be learned from the Atacama Large
Millimeter/Submillimeter Array(ALMA). The presence of Japan has been appreciated in
the ALMA thanks to Japan’s commitment in every aspect of the project, including

11



budget, personnel, security, public relations and labor management; taking risks even in

difficult situations.

2-2-3. Accelerator manufacturing framework and cost sharing

If equipment fabrication is shared among participating entities in accordance with their
in-kind contributions, as assumed in the PIP, local industry could receive contracts
according that country’s fractional contribution. Contingency risks could thus be spread
among participating entities.

Despite the above advantage, in-kind contributions risk schedule delays and cost
overruns due to the complexity of production management when considering the budget
and progress in each country/region and the interfaces among components provided by
other countries.

Consequently, there remains a risk that the sharing of responsibility is not clearly
defined, because overall specifications are being decided primarily by the ILC
Laboratory, while the cost and delivery of in-kind contributions are being decided by
each hub laboratory.

In fact, a serious conflict broke out between the ITER Organization and participating
institutes in 7 members (the European Union, Japan, the US, Russia, China, Korea, and
India), concerning inter-apparatus interfaces and process control together with various
other managerial issues. This conflict led to further delay and a cost overrun.

Even when a hub laboratory cannot solve a problem alone, the project schedule should
be maintained within the budget by having the ILC Laboratory coordinate among the
hub laboratories, and by having the hub laboratories manufacture at its discretion
within the range of its delegated authority. For this to work out well, clarifying the rules
to modify specifications and the authority of the ILC Laboratory and each individual hub
laboratory will be essential.

The PIP proposes that both the contingency and the common fund should be provided by
in-cash contribution. Lessons learned from other international projects listed below
include the importance of setting the right size of contingency fund to deal with various

unforeseen circumstances even for problems related to in-kind contributions.

[CERN]

This institute, operated by in-cash contribution from member states, is able to take
prompt action against risk and to reduce cost by implementing a centralized budget.
Making available a long-range budget outlook enables the levelling out of budgetary

changes during construction and coping with unforeseen circumstances.

[ITERI]
In 2015, a reserve fund, under the control of the director-general, was created to cope

with design changes and unforeseen equipment procurement. This fund enabled a

12



more streamlined management and timely budget allocation, for example, to control

inter-equipment interfaces.

[ALMA]
The lack of contingency in the Japanese budget is seen as a problem. The contingency
should be included in the budget plan and should be used at the discretion of

management.

2-2-4. International cost sharing

The PIP assumes the host state’s financial contribution® to ILC construction and
management to be no greater than approximately 50%, with the remainder to be shared
among the member states. The operational budget of the accelerator is also to be shared
among participating entities; several cost sharing methods are being discussed. As an
international organization financially supported by the participating entities, a
balanced management system is indispensable to avoid excessively centralized power
accruing to the host state and to guarantee an appropriate degree of authority for each
member state.
* Not including the costs to improve living environment and social infrastructure

International cost sharing differs for different projects. Examples presented at the

organization and management working group meetings are shown below.

[ITER]

The host “premium” increased during the course of bidding for the site. Later
negotiations, however, readjusted the contribution to 45.46% for the host and 9.09%
each for the remaining partners (Japan, the US, Russia, China, Korea, and India),
securing democratic decision making and preventing the host from securing a

controlling majority.

[CERNI
European countries established it in 1957 in response to the rapid expansion of a
scientific project and to the perceived need to compete with the US and the Soviet
Union. The financial contribution of a member state was originally based on its GDP
while the system of sharing® over the past three years is based on its Net National
Income (NNI).
* Top three countries in financial contribution (2015) were: Germany (20.5%);
France — the host country (15.1%); and the UK (14.3%). Switzerland, another host

country contributed 3.9%.

[ALMA]
While started with the assumption that the total cost would be divided equally among

Japan, North America, and ESO (European Southern Observatory), during the course

13



2-3.

of project approval and budget negotiations in each country, the final fractional
contribution resulted in 25% from Japan and 37.5% each from North America and
ESO.

International cost sharing will be negotiated among participating governments.
Agreement will be reached only after the project is approved by a science council or its
equivalent in each country and progress towards securing the budget in each country,
made by each government.

Considering the possibility that the ILC Laboratory hosted by Japan may be regarded as
an Asian international research center complementary to CERN in Europe, the project
should be open to Asian partners that could join and cooperate with proper financial

contributions.

Organization and management of detector construction and international experiments
Two experiments, the ILD and the SiD as assumed in the PIP, allow scientific
cross-checks, but the costs of building detectors and the experimental hall will rise. The
need for two experiments should be carefully investigated.

As in the case of previous experiments at accelerator facilities, an experiment at the ILC
should be open to any institutions in any country/region. Democratic administration
should be secured through a management body of an appropriate size comprised of
elected members with limited terms. A high-level decision-making body should oversee
the executive management.

Some may argue that cost-effective participation with less contribution is possible. In
the event that Japan hosts the ILC, it will be important to demonstrate clearly the
rationale, appropriateness and merits of hosting the ILC.

Strategic management of the ILC experiment is required to ensure that each country
has a balanced share of responsibility for detector construction; of group management
that requires significant budget and human resources; and of responsibility for data

analysis that is more attractive academically.

3. Reviews of living environment and social infrastructure

3-1.

Demographics

The PIP assumes a total population of researchers, laboratory employees, and their
families of about 10,000, the size of a small town. The Siting Report estimates an
ILC-related population around the site of 7,700 in the construction peak 7th year; 5,100
in the 11th year after the start of operations; and 6,300 in the 20th year.

However, the above estimates should be reexamined for the following reasons. Firstly,
the population around the site may diminish after the construction period as
collaborators are able to carry out data analysis at their home institutions thanks to

high-speed internet connection achieved with currently available technology.
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3-2.

Secondly, it should be noted that CERN, on which the above estimation is based, is

located in the vicinity of Geneva, an international city.

Requirements for living environment and social infrastructure

With the above caveats, the population estimated in the PIP and the Siting Report
should be readjusted for designing the living environment and social infrastructure
around the ILC site based on more realistic data for the case that Japan hosts the ILC.
Requirements for living environment and social infrastructure include housing,
childcare, education, medical care, life support, finance, transportation, shopping, food,
culture, recreation, visa, residence status, job opportunity for family members, and
participation in community activities. Support from local governments around the ILC
site will be indispensable to provide public facilities and services to satisfy some parts of
the requirements.

Development of local infrastructure is a significant investment, and the cost sharing
should be sorted out between the ILC Laboratory and relevant organizations such as the
central/local governments, with the possibility of cost sharing between the host state
and member states.

Unlike the case of ITER, in which the cost of local infrastructure was covered primarily
by the host state* as a result of international competition in project invitation, a more
balanced sharing would be better for the ILC for which there is no such international
competition.

* Responsibility of the host state, France, is defined in the ITER Agreement Annex.
Within this framework local governments agree to share the cost for ITER
infrastructure development with 467 million euro over 10 years.

As Japan suffers from frequent natural disasters such as earthquakes, safety will be
essential for the ILC to coexist with local governments. It will be important to build a
good relationship with local governments, considering the fact that the ILC Laboratory

will handle radioactivity.

4. Study of a plan to set up an international research institute in Japan

4-1.

Participation of Japanese universities in ILC experiments collaboration

Make good use of the experience gained in the management of the Belle II experiment,
which is currently under way as a joint international project hosted by Japan.

It is difficult for a research group at a university to make a visible contribution to a huge
international accelerator experiment. Devise a strategy to strengthen the presence of
Japanese universities if the ILC Laboratory is hosted by Japan.

Invest available resources in a focused manner, by establishing a national consortium
for the detector development and data analysis. This scheme will be effective in

increasing the presence of Japanese universities. It will also encourage talented foreign
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4-2.

scientists working at the ILC Laboratory to visit and collaborate with university teams,
thereby helping domestic universities internationalize.

Establish a training course on special topics, such as accelerators, cutting-edge
semiconductor detector technology, electronics, and computing, with the cooperation
between the ILC Laboratory and universities. The courses would be for young
researchers who will be able to work in an international environment.

Provide a training opportunity for technical and office staff to improve multilingual
communication skills and their ability to provide technical and administrative support

to researchers.

Relationship between KEK and the ILC Laboratory

In the event that Japan hosts the ILC, KEK is expected to conduct research programs in
disciplines different from those at the ILC Laboratory. A model can be found in Europe,
where particle physics research is integrated into CERN, while other national
laboratories, such as DESY (Deutsches Electronen-Synchrotron) in Germany and PSI
(Paul Scherrer Institute) in Switzerland, constructed accelerators for purposes different
from the one at CERN, such as creating a light source that includes free electron lasers
and a high-intensity proton accelerator.

Even after the ILC is built in Japan, the national accelerator laboratory, namely KEK,
needs to be maintained, taking maintenance and development of expertise and
technology into account. Financial constraints, however will make it difficult to
maintain the funding level as is, and the programs will be subjected to close scrutiny by
the relevant communities.

A strategy taken by DESY provides a good model for the future of KEK in the event
Japan hosts the ILC. Among the accelerator laboratories in the world that shifted their
research focus from particle physics to photon science, DESY maintains an active group
of experimental particle physics researchers and plays a leading role in the high-energy
physics programs at CERN and KEK, although photon science is DESY’s current major
research program.

When DESY terminated its accelerator operations for high-energy physics at almost the
same time as CERN began the operation of the LHC, many researchers at DESY joined
the LHC experiments while keeping their affiliation to DESY. In a similar way, high
energy physicists at KEK could join the ILC experiments while keeping their KEK
positions.

It is important for the IL.C Laboratory to have a strong central team with clearly defined
authority. KEK is expected to support early establishment of such a central team as the
main laboratory for the hosting country.

It will take time before the ILC central team can seize the initiative, particularly in
technology. By assigning leaders capable of leading an international team, with the
support of KEK on various issues, the leadership in accelerator construction will be

gradually transferred to the central project team.
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4-3. The future of high-energy physics in Japan

At the building a new accelerator, the available knowledge and technology together with
future progress will need to be considered. In Europe, the European Committee for
Future Accelerators(ECFA), organized by the European particle physics researchers’
community, led discussions on the type of accelerator, the available technology and an
appropriate host institute. The host institute in each country submitted a proposal; then
the science council in each country coordinated various disciplines; and finally the
government decided go or no-go.
The Japanese high energy physics community is currently conducting diverse research
programs and has proposed a huge project, ILC, as a major future project. The
community must establish a consensus on a future research strategy by limiting the
number of projects to implement the ILC project.
A model can be found again in Europe. European laboratories working on fusion science
concentrate their efforts on the completion of ITER procurements, support the ITER
project and related R&D for prototyping, following the roadmap laid out by
EUROfusion,* a European consortium that coordinates fusion research in Europe.
*A consortium composed of 30 research institutes and organizations from 26
countries in the EU, Switzerland, and Ukraine. EUROfusion manages European

nuclear fusion research other than ITER procurement.

4-4. Industrial participation including Japanese corporations

4-4-1. Hub laboratories and industry

The PIP assumes a promising model of production that entails mass production of
superconducting cavities and cryo-modules at regional hub laboratories in a short period
of time. This framework enables corporations to conduct R&D without capital
investment. Access to the technical expertise benefits industry.

Corporations without assembly facilities can justify new capital investment by noting
that experience gained by the ILC project will lead to future spin-off business. A
participating company, for example, is expected to have access to the assembly facilities
to meet future demand.

Application of superconducting cavity technology is important, although this is not so
clear at present. Spin-offs and technology transfer should be promoted by collaborating
with industry, just as CERN supports knowledge transfer by establishing a dedicated
support group (CERN Knowledge Transfer Group).

To reduce the costs of ILC construction, it will be important that hub laboratories
provide technical support to the industry and that they share information among
themselves. In the long history of the development of high-energy accelerators and
superconductor technology, researchers at academic institutions and industrial
engineers have shared their experience in joint R&D, even their experience of
unsuccessful results. The top management of the ILC Laboratory should also make use

of this collaborative practice.
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4-4-2. International tender

Procurement for the ILC project is expected to comply with the WTO Agreement on
Government Procurement. The contract therefore may not be won by a company that
has already established a strong partnership with a hub laboratory. It is important to
devise a procurement system and a procedure to quickly build up partnerships with
contractors that have little experience in collaborating with a hub laboratory.

In Japan and Europe, research institutes and industries often establish partnerships for
the production of equipment, while in the US, it is usually manufactured in an in-house
workshop. These differences in industrial culture should be respected as long as
performance meets the specifications.

A long and strong academia-industry partnership is one advantage to the Japanese way
of manufacturing. Both parties should make an effort to maintain this good practice

while ensuring compliance with international rules of procurement.

4-4-3. Lessons learned from previous accelerator projects

It has been pointed out that the cancellation of the SSC originated from the alienation of
the management of a production team in industry from the management of a design
team at the institute. It is essential to establish a well-defined chain of command under
the leadership of a scientist extraordinarily capable of management.

A distinctive character common to most Japanese research institutions is a lack of
engineer positions. Obviously a team comprised only of scientists will be unable to
manage an international project as large as the ILC. Therefore, a strong management
team should be established by inviting talent rich in experience on big international
projects from both academia and industry.

CERN, as a powerful central institute, has dealt with various problems arising at the
LHC in cooperation with other world-leading institutes. The ILC project should learn
from their experience.

As the PIP was worked out only by scientists, some industrial angles are missing.
Further study is needed to elaborate the plan of ILC management in cooperation with

industry.
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Appendix 1

International Organizations of ILC Researchers

ILCSC

ILC Steering
Committee

GDE

Global Design
\_ Effort Y,

RD

Research Directorate

>

- |

|[UPAP

ICFA

Reorganized

as...

LCB

Reorganized
as...

LCC

ILC R&D
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The International Union of Pure and Applied
Physics
Federation of physics societies in different countries

intended for advancement of physics and international
cooperation

International Committee for Future

Accelerators
Considers future accelerator projects as a sub-committee
of IUPAP

Linear Collider Board
International board that promotes linear collider projects;
Founded in 2013 through a reorganization of the ILCSC

Linear Collider Collaboration

International organization that promote multilateral
discussion and technology development for linear collider
projects

ILC Research and Development
Executes ILC R&D as part of LCC

Edited by MEXT based on information provided at the 1%
working group meeting on the organization and
management for ILC
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