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ICFADOEBDERE (050926)

ICFA mission must be physics driven, not tools-
driven and to concentrate on particle physics

To promote international collaboration in all phases
of the construction and exploitation of very high
energy accelerators and large facilities for particle
physics.

To organize regularly world-inclusive meetings for
the exchange of information on future plans for
regional facilities and for the formulation of advice
on joint studies and uses.

To organize workshops for the study of problems
related to super high-energy accelerator complexes
and their international exploitation and to foster
research and development of necessary technology.




HFDIMEERY

DESY
HERA shutdown in 2007
XFEL,
laboratory for synchrotron light sources

SLAC
PEP Il shutdown in 2008 or earlier
GLAST launch in 20087

laboratory for synchrotron light sources and for particle
astrophysics

CERN
LHC
LHC upgrade, CLIC
neutrinos?

FNAL
TEVATRON shutdown in 2009
ILC?
proton driver for neutrinos

KEK
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FALC/RG #45

SRR 17411 A 15 A
FALC/RG Z& (1TH)
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It was reiterated that the ILCSC is the single oversight body for GDE; the regional
committees provide input to ILCSC and have no oversight role. There should not
be regional GDEs, and the GDE Regional Directors are independent of the regional
committees.

There may be political sensitivities on siting and costing issues; if so, these issues
will be brought to ILCSC.

It was decided that the ICFA and ILCSC Chairs should attend FALC meetings, and
the ILCSC Chair should attend meetings of the FALC Resource Board.

MAC will be set up. Its members should be chosen by expertise, not region,
although it should not be too regionally unbalanced; ~10-12 members total; MAC
meets every ~6 months, and reports to ILCSC. A nominating committee of
Albrecht, Jonathan and Won will recommend possible MAC Chairs and members,
with final choice by ILCSC; the nominating committee, with Barry, will write the
MAC charge. Goals set were: MAC Chair chosen by the end of October 2005;
MAC in place by the end of 2005; first MAC meeting in January 2006.

Agreement was reached and the final document of MoU Annex is fixed.

The regional committees will produce lists of possible signatories from their regions.

ILCSC will review the lists, and form guidelines for what types of institutions can
sign.

The next ILCSC meeting will be 9:00 am to 5:00 pm on Thursday 9 February 2006
at CERN, immediately preceding the next ICFA meeting.

%k} : ILCSC Meeting Minutes (8/23), ILCSC Meeting Minutes(9/27, Draft),

GDE MoU Annex
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ILCSC MEETING

Snowmass, USA
23 August 2005

Present:  Torsten Akesson (by speaker phone), Robert Aymar, Barry Barish, Sergio
Bertolucci, Jim Brau, Hesheng Chen, Jonathan Dorfan, Gerry Dugan, Brian Foster,
Sachio Komamiya, Shin-ichi Kurokawa, David Miller, Won Namkung, Pier
Oddone, Satoshi Ozaki, Roberto Petronzio (by speaker phone), Francois Richard,
Roy Rubinstein (Secretary), Fumihiko Takasaki, Maury Tigner (Chair), Yoji
Totsuka, Albrecht Wagner, Hitoshi Yamamoto

1. Introduction

A significant fraction of this ILCSC meeting was devoted to extended discussions of the future
role of ILCSC and its relationship to GDE and to other ILC-involved organizations. These
minutes note the issues raised; however, in only a limited number of instances were
conclusions reached, and these are listed in the Conclusions section. The discussions will
continue at the next ILCSC meeting.

2. GDE Memorandum of Understanding (MOU)

Satoshi Ozaki noted that the MOU has been signed by the 11 “charter members”; there
will be an internal Asian region MOU for Asian members. What should the process be for
admitting new members? A discussion will be started on this in Europe, and Satoshi said that
the Americas can be flexible. Possibilities include institutions signing the existing international
MOU, or regions making their own internal MOUs. In the US, small institutions will work
through SLAC, Fermilab and Cornell.

The MOU describes an Annex, which does not yet exist. Satoshi will have a draft for
discussion at Daegu.

3. Report by the GDE Director

Barry Barish gave the “current” ILC parameters, noting that the goal is a parameter
space in which the machine can work and will reach the desired luminosity of 2x10*. He
defined the GDE mission to be producing an ILC design with reliable costing, industrialization,
and including detector concepts; periodic updating of the design must be allowed, in order not
to build an outdated machine. He described the GDE staffing needs (~20 FTE in 2005-6,
comprising ~40 people); not all are yet in place. A GDE website (www.linearcollider.org) is
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now running. There should be a Baseline Configuration by the end of 2005 (under
configuration control, with a process for controlled change); a Reference Design by the end of
2006, which will include costing; and a Technical Design by the end of 2008. The Technical
Design is hard to do in complete detail without reference to a specific site. Design changes can
be made until ~2010; bid to host could possibly be by the end of 2008, and international
management possible by 2010.

Barry described the proposed three-volume Reference Design Report, and noted that
R&D would be proposal-driven in support of (i) the baseline design and (ii) alternatives to
the baseline. The prioritized detector R&D program will be aimed at the combined accelerator
and detector performance goals. Barry said that the GDE process and meetings would be open.
The Snowmass Workshop organization for the accelerator is similar to that of ILC1, but with
WG3 split into WG3a (particle sources) and WG3b (damping rings); what is new are the six
Global Groups.

There are several design choices that must be made for the Baseline Configuration
document; these include gradient, one vs two tunnels, positron source, damping rings,
crossing angle, etc. The two main cost drivers are facilities and the linac (both ~30%).
Conventional facilities questions include laser straight vs curved vs segment. Industry needs
to be involved, and there will be an industrial forum at Fermilab on 21, 22 September 2005.
Barry wants GDE to sponsor linear collider accelerator physics schools, together with the ICFA
Beam Dynamics Panel and ILCSC, with a first one scheduled in May 2006 in Japan. Barry's
presentation is in Attachment I.

Barry concluded by saying that he felt he had too many bosses: ICFA, ILCSC, FALC,
FALC Resource Committee: there are about 60 people apparently telling him what to do!
Some streamlining is needed. In the subsequent discussion, it was noted that ILCSC is the
GDE oversight body, and Barry reports to ILCSC (not ICFA). The regional steering groups are
incorporated into ILCSC, and they do not provide any oversight. Roberto Petronzio
commented that FALC is there to help GDE, not take up Barry’s time; in the future, of course,
funding agencies will take up a governing role. FALC needs to be involved because all ILC
R&D is funded by the agencies; FALC provides a coordinating role, so that the GDE does not
have to respond to many individual agencies. The ILC MOU will be discussed by FALC at its
next meeting. It was agreed that ILCSC and FALC should coordinate better, and the ILCSC
Chair will be invited to the next FALC meeting.

Roberto noted that the ILC cost may be site-dependent, and Barry concurred.

4. Worldwide Study

David Miller presented some WWS suggestions:

a) WWS should be responsible for detectors and physics within GDE; the three WWS co-chairs
are all members of GDE.

b) WWS wishes to remain an ILCSC subcommittee, and retain its ICFA recognition.

c) The WWS role is vital at present, although this may disappear when the ILC lab comes into
existence.



d) Three detector concept teams have formed, with WWS encouragement; a fourth has
recently applied for recognition.

e) WWS will provide (via its R&D panel) a prioritized list of R&D goals and items (GDE is
looking into whether a peer review panel should be set up).

f) WWS will provide the detector concept volume for the Reference Design Report.

g) There is a strong community desire for two IRs and two detectors; WWS has set up a panel
to review the arguments for this.

h) WWS has proposed a draft charge for a panel to study the machine-detector interface (MDI).

David summarized by saying that WWS has done a lot so far, but (if ILCSC agrees)
much more needs to be done, in collaboration with GDE. His presentation is given in
Attachment II.

Maury Tigner commented that the USLCSG has a mechanism for advising the US
funding agencies on detector R&D, but this has no connection to detector R&D in the rest of
the world. Hitoshi Yamamoto noted that Japanese funding agencies only respond to Japanese
input. There was a feeling that regional detector peer advisory groups should incorporate
people from the other regions; a US group advising DOE and NSF does have Hitoshi and Rolf
Heuer as members, and DESY’s committee has Asian and US members. Concern was
expressed that the general problem of world detector R&D coordination may not solve itself,
and GDE is not yet actively involved; a suggestion was made that FALC should be asked for
input on this problem.

5. Management and Governance of GDE

In the discussion, questions were raised about the GDE organization chart that Barry
Barish had presented earlier. These included:

How will technical decisions be made? What is the role of ILCSC? Will there be a re-visit of
the ILC parameters, especially the upgrade issue? What is the effect of other options (gamma-
gamma, etc.)? Which organization will take care of detector resource allocations? How
realistic is Barry’s timeline, since bid-to-host may be contingent on LHC physics results and
other unknowns? (Perhaps should instead use “expression of interest to host”)

6. Regional Plans

Americas

Satoshi Ozaki reported that the Americas GDE regional director has been chosen (Gerry
Dugan), and other GDE positions have been filled. An industrial forum has been started. Paul
Grannis is now the DOE person for ILC activities, with Randy Ruchti filling the same role for
NSEF. Linear collider accelerator R&D at DOE labs is expected to be $27M in FY06 ($5-8M more
than FY05); for universities, DOE funding will be $650K, and $115K from NSF. For detector
R&D: DOE $700K; NSF $117K.



Communications are still an important item for USLCSG, and will continue for US
media, etc. in concert with GDE. USLCSG will work on a US ILC host site, and it has helped
DOE and NSF on R&D funding, although that is becoming more the role of Gerry Dugan.

Europe

Torsten Akesson said that Europe’s suggested regional director (Brian Foster) has been
accepted, as have his two deputies (Jean-Pierre Delahaye and Nick Walker). The European
comments on GDE organization have been circulated to ILCSC. ILC Ré&D is under two EU
projects: CARE ~35M Euros, of which 15.2M Euros is from EU; and Eurotev ~28M Euros, of
which 9M Euros is from EU. EUDEP for linear collider detector R&D has been approved for
7M Euros, which includes manpower, over ~3 years; this is matched by existing institution
funding. All of this is for FP6, which ends in 2007; nothing definite (although encouraging
rumours) on EU scientific funding for FP7. So far, over ~3 years, there has been ~25M Euros of
new linear collider funding.

Asia

Since the Frankfurt ILCSC meeting, reported Won Namkung, Fumihiko Takasaki has
been appointed the GDE Asian regional director. Six institutes have joined an Asian MOU for
ILC. IHEP, PAL and KEK have formed an ILC accelerator working group. The ATF2

collaboration has been formed.

Won'’s presentation is given in Attachment III

7. ILCSC Role in the Forseeable Future. I

There was an extended discussion of the function of ILCSC; Barry Barish, Brian Foster,
Gerry Dugan and Fumihiko Takasaki were not present. Among the topics raised were the
following:

How does ILCSC interact with FALC? How does ILCSC help GDE if GDE runs into
problems? ILCSC’s principal and most important function is to apply oversight to GDE. The
ILC will demonstrate how nations can do big science projects. How is ILCSC oversight of
GDE to be accomplished? What is the relationship between GDE/ILCSC and FALC? Who
should be invited to attend ILCSC meetings? How does GDE get the funding it needs, and
how is this need communicated to FALC? Roberto Petronzio said earlier in the meeting that
FALC does not oversee GDE, but FALC and ILCSC need to interact. It is important that FALC
have confidence in the GDE director. What is the function of a regional director? Regional
directors are part of executive management, not oversight. Who are the reginal oversight
bodies? In Americas, USLCSG will be the regional oversight body. Regional directors may
want to set up advisory boards, but these are not oversight boards. The regional steering
groups should be advisory, not oversight, to the regional directors. Technical issues are solved
by GDE, with ILCSC oversight. FALC is the body which will eventually lead to a project with
international agreement. The regions are all represented on ILCSC, which is where the
consensus should be achieved. In Barish’s organization chart, there is an external advisory
committee for technical aspects, reporting to Barish; should it report to ILCSC? 1If it reports to



ILCSC, it should be a subcommittee of ILCSC. The regional directors should facilitate work in
their regions.

Is WWS under GDE or under ILCSC? The accelerator external advisory committee
should be under ILCSC. It should report to ILCSC, so ILCSC knows if the technical aspects are
on track; it should be called the Machine Advisory Committee (MAC). WWS is not in a
management role, and should not be included in GDE; it should report to ILCSC.

Albrecht Wagner produced an organization chart (Attachment IV) which summarized
the discussion so far.

In the regions, there are regional advisory bodies to the regional directors and to the

regional funding agencies. Organizing the regions is still not well defined; for example, the
European regional director does not have the power to organize the European effort.

8. ILCSC Role in the Forseeable Future. 11

Barry Barish, Brian Foster, Gerry Dugan and Fumihiko Tsakasaki rejoined the meeting.
A summary of the previous discussion (Item 6, above) was made:

a) ILCSC set up GDE and empowered it to carry out the ILC design; ILCSC should not get in
the way of GDE accomplishing this.

b) ILCSC is supported by the three regional steering groups.

c) The Machine Advisory Committee reports to ILCSC, to inform ILCSC how the design is
proceeding; ILCSC is informed on technical issues through this method. MAC also informs
GDE.

d) The regional directors are facilitators, and are the single-point linkage between GDE and the
regions. The regional directors are not instruments of the regional steering groups.

e) The regional steering groups report through ILCSC.

f) FALC is not the boss of GDE, although the connectivity between the two is very important.

Barry commented that FALC acts like an oversight committee, which gave rise to his
request for streamlining. He feels that in view of the above summary, there needs to be a clear
statement that ILCSC is the oversight body of GDE.

In the subsequent discussion, the following points were raised:
The regional steering groups’ activities may vary from region to region, but they do not
provide oversight of GDE. The letter appointing Barry as GDE director should be circulated (it
is provided in Attachment V). There needs to be appointment letters for the regional directors,
which describe their mission. The Machine Advisory Committee is appointed by ILCSC, in
consultation with Barry.

WWS is self-appointed, independent, but not part of line management. It has received
ILCSC recognition, but represents the user community. It “fraternizes” with GDE. In Europe,
WWS members are appointed by ECFA; in US, they are now selected by USLCSC. What is the
role of WWS? The proposed organization chart given in Attachment IV does not include
detector R&D; it also does not include the machine/ detector interface.



Barry asked how physics options (e.g. gamma-gamma) will be determined; they impact
the machine, MDI], etc. It seems that ILCSC needs to provide further guidance; this may also
apply to the parameters list. Barry said that FALC is interested in what problems it could help
solve, such as common funding, plans for ATF2, etc.

It was reiterated that the primary allegiance of the regional directors is to GDE, not their
regions; they will have to negotiate with their regions, but based on the GDE design. The
regional directors, like all GDE members, are appointed by the GDE director, and can be
removed by him.

It was noted that following the Snowmass ILC2 workshop, GDE has many difficult
decisions to make, especially on accelerator issues; how will these be made? Barry replied that
on technical issues, he will involve previous LC leaders (Raubenheimer, Walker, Yokoya) as
well as the GDE directorship, and will invite input from other groups as appropriate. It was
pointed out that GDE needs to state how decisions were made and the rationale for them.

9. Conclusions

Discussions on many of the topics mentioned above will continue at the next ILCSC meeting
(Tuesday 27 September, in Daegu, Korea). However, the following were accepted by ILCSC
members at this meeting;:

The oversight of GDE will be by ILCSC.
There should be a Machine Advisory Committee (MAC) reporting to ILCSC as well as GDE;
MAC members will be appointed by ILCSC with advice and consent from GDE.



DRAFT
ILCSC MEETING
Daegu, Korea
27 September 2005
Present: Torsten Akesson, Barry Barish, Jim Brau, Jonathan Dorfan, Sachio

Komamiya, Shin-ichi Kurokawa (Chair), Won Namkung, Pier Oddone,
Satoshi Ozaki, Francois Richard, Roy Rubinstein (Secretary), Sasha

Skrinsky, Maury Tigner, Yoji Totsuka, Albrecht Wagner

1. Status of GDE

Barry Barish reported that there are currently 49 GDE members (Americas 16,
Asia 12, Europe 21). The Baseline Control Document (BCD) Executive Committee
members are Barish, Dugan, Foster, Takasaki, Raubenheimer, Walker, Yokoya. A
Strawman BCD will be presented to the Frascati GDE meeting. The BCD will be
produced by the end of 05, and will include sections on alternatives; the design will
be “parametric.” Since Snowmass, there are now 5 technical working groups, one
outreach working group, and 6 global groups. It is still hoped that there can be a
reasonable ILC cost estimate in a Reference Design Report (RDR) by mid-end 2006.
Alternatives, to be included in the RDR, will be technologies or concepts which can
provide a significant cost reduction or improved performance, but will not be mature

enough to be in the baseline by the end of 06.
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Barry said that the list of 40+ questions has been consolidated into 10, which
need to be resolved in order to move forward. The two most important are
luminosity parameters and rf gradient; many decisions are interrelated. Barry’s

presentation is given in Attachment I.

Draft letters from Barry appointing the 3 Regional Directors were presented;
after some small modifications, ILCSC agreed to the letters. One of the final letters is

given in Attachment II.

Following Barry’s presentation, there were several questions to him from
ILCSC members; answers included the following. Industry prefers a lower
accelerating gradient; they can cost the XFEL gradient, but are nervous about higher
gradients; GDE would have to demonstrate that a higher gradient can be achieved,
and take the risk. Perhaps there should be discussion of a bonus payment if a
manufacturer can exceed a given gradient figure. The ILC R&D costs in the 3 regions
in 2005 are known, eg ~$30M in US; needs (not including a demonstration
experiment) will increase 2-3 times in the next few years. The RDR will be for a
500 GeV cm machine, with a worked-out option on how to upgrade. There will be an
RDR chapter on siting, describing the issues in the different regions such as geology,
safety regulations, etc. Real R&D is needed for cost reduction and industrialization

(especially for rf gradient). Three experts, one from each region, will be at Frascati to



ask questions; they will not be from the GDE. The priority that should be given to
the upgrade may be referred to ILCSC. Members of the Configuration Control Board

are not yet known.

2. Reports from the Regions

(1) Asia

Won Namkung noted that there will be an ACFA meeting following the ICFA

Seminar.

(i)  Americas

The USLCG is useful in suggesting regional R&D, and providing some

guidelines to funding agencies, reported Satoshi Ozaki. It is still providing

coordination of US detector R&D. There are now 2 Canadian members on USLCG,

and the name will soon change to reflect this.

(iii)  Europe

Torsten Akesson said that Barish, Foster, Walker and Delahaye met on 13

September. ESLCG is a preparatory group for ILCSC, and not an oversight body for



European work. Foster is starting to assemble his own advisory group. Europe is
working out a particle physics strategy, utilizing the CERN Council. There will be a
special Council meeting next year in Lisbon, with an open meeting (Jan/Feb 06)

where younger people can express opinions.

3. ILCSC Role for the Foreseeable Future

(Continuation of the discussion started at the 23 August 2005 ILCSC Meeting.)

It was reiterated that the ILCSC is the single oversight body for GDE; the
regional committees provide input to ILCSC and have no oversight role. There
should not be regional GDEs, and the GDE Regional Directors are independent of the
regional committees (but may interact and refer questions to them). There was
considerable discussion of the advisory body set up by Brian Foster in Europe. The
conclusion was that he can set up a group to help him, but there should be care in

wording its charge.

The Regional Directors have to match the available regional skills and
resources with the needs of GDE. The situations are different in each region

regarding such issues as common funding in the region.



Barry commented that GDE should communicate more with the regions.
There may be political sensitivities on siting and costing issues; if so, these issues will

be brought to ILCSC.

4. FALC

Barry felt that it is important that ILCSC integrates well with FALC and the
FALC Resource Board; the latter meets about four times per year. Barry feels
uncomfortable being asked questions by FALC that ILCSC should really be
answering. The method of ILCSC interacting with FALC needs to be formalized; can

an ILCSC Executive Board (see Item 5) help in this for non-technical issues?

It was decided that the ICFA and ILCSC Chairs should attend FALC meetings,
and the ILCSC Chair should attend meetings of the FALC Resource Board. Barry
should go to both meetings and prepare documentation. FALC will be asked to

make these invitations.

5. ILCSC Executive Committee

It was commented that most boards of trustees have an executive committee,
which can act quickly, but which keeps the whole board informed of its actions;

should ILCSC do the same? An alternative could be more frequent ILCSC meetings,



with the understanding that not all members would be able to attend all meetings.
An example of an urgent topic might be the need for a rapid reply to questions from

the FALC Resource Board on GDE needs.

ILCSC members agreed that consultation with their regions on this topic
might be necessary, and mid-October 2005 was set for their comments. If there is
agreement, the executive committee would consist of one person from each region,

and the ILCSC Chair.

[Note added: Shortly after the ILCSC meeting, Torsten reported on European
discussions on this topic. The conclusion was that an ILCSC Executive Committee
could help in preparations to ensure efficient ILCSC meetings, but should not have
separate meetings as this could dilute the influence of ILCSC and thereby reduce the

support for its decisions.]

6. Machine Advisory Committee (MAC)

Questions which need to be answered are:

How to set up MAC.
What is its role?

When will it first meet?



How to pick its members.

In the discussion, it was felt that there should be enough expertise on MAC to
cover all ILC technical issues; members should be chosen by expertise, not region,
although it should not be too regionally unbalanced; ~10-12 members total;, MAC
meets every ~6 months, and reports to ILCSC; travel funding for members is an issue

that should be referred to the FALC Resource Board.

A nominating committee of Albrecht, Jonathan and Won will recommend
possible MAC Chairs and members, with final choice by ILCSC; the nominating

committee, with Barry, will write the MAC charge.

Goals set were: MAC Chair chosen by the end of October 2005; MAC in place

by the end of 2005; first MAC meeting in January 2006.

7. MOU Annex

Satoshi presented a draft Annex. Some suggestions were made, and

agreement was reached. A few trivial corrections were subsequently made, and the

final document is in Attachment III.

8. MOU Membership




The original MOU signatories were those represented on ILCSC; how can this

be expanded to other institutions (such as IN2P3) who want to sign?

The conclusion was that the regional committees will produce lists of possible

signatories from their regions. ILCSC will review the lists, and form guidelines for

what types of institutions can sign.

9. Worldwide Study

Jim Brau reported that WWS has set up an R&D panel (chaired by Chris
Damerell); it will produce a report by the end of 2005 identifying and prioritizing
topics and detector R&D needing immediate support. GDE will consider the report
also. The R&D goal is to significantly reduce detector cost or enhance the physics
capabilities. It is hoped that regional peer reviews would take note of these R&D
priorities. Past experience suggests R&D is ~10-20% of final detector cost. Jim

reviewed future detector workshops. His presentation is in Attachment IV.

It was noted that the agreed MOU Annex (see Item 7) states that WWS reports

to ILCSC.



The Baseline design will discuss options for the number and crossing angles of

the Interaction Regions and the number of detectors.

10. Future ILCSC Meetings

The next ILCSC meeting will be 9:00 am to 5:00 pm on Thursday 9 February

2006 at CERN, immediately preceding the next ICFA meeting.



Semifinal version
Annex 1 (Draft September 19, 2005)

Organizational Structure, Functioning and Governance of the ILC GDE
1. General Principles

1.1. The Global Design Effort (GDE) will establish a Central Team, consisting of
three Regional Teams from Asia, Europe and North America.

2. Function of the Central and Regional Teams

2.1. The Central Team is the focal point for the ILC project planning, holding the
schedule, major milestones, and parameter list, and providing intellectual
leadership under ICFA guidance.

2.2. The ILCSC, representing ICFA, would initially serve as the oversight group for
the Central Team.

2.3. The Central Team will coordinate the R&D and design efforts of the Regional
Teams, while performing its own overall system design tasks.

2.4. Regional Teams perform the R&D and design work of ILC systems in close
coordination with the Central Team.

3. Composition of the Central Team

3.1. The Central Team will be comprised of the Central Team Director and three
Regional Directors.

3.2. The Central Team Director will be selected and appointed by the ILCSC with
recommendations from the Regional Steering Committees.

3.3. The Central Team will have its own staff, estimated to be about 20 FTEs,
covering various tasks charged to the Central Team.

4. Responsibilities of the Central Team

4.1. The responsibilities of the Central Team are to collectively:

4.1.1. Manage the execution of the design and associated R&D;

4.1.2. Establish technical and administrative controls to ensure that the agreed-
upon work toward the RDR and TDR is executed within their approved cost,
schedule and technical scope under this MOU; and

4.1.3. Maintain and control the machine parameters database and configuration
documents, and direct overall project planning.


shimane
4

shimane
-43


5. Responsibility of the Central Team Director

5.1

5.2.

5.3.

The Central Team Director will be responsible to the ILCSC for leading the
Central Team to fulfill the responsibility of the Central Team.

Should the need for conflict resolution arise, the Central Team Director has the
final authority in all areas of design and personnel in the Central Team.

He/she will be the primary representative for the project in interactions with
external entities and in the project-status reporting.

6. Funding for the Central Team Activities

6.1.

6.2.

6.3.

6.4.

Participating institutions will be expected to share the cost of common operations
of the Central Team such as the administrative expenses including the secretarial
supports, purchase of web services, and other expenses as determined to be
appropriate by the Central Team Director.

The Central Team Director will be supported by his/her funding agency.

The Regional Directors are expected to be supported by their respective
institution or their respective regional funding agency(ies).

The scientific and technical staffs on the Central Team are expected to be
supported by their respective home institution.

7. Composition of the Regional Teams

7.1.

7.2.

7.3.

7.4.

The Regional Steering Committees will facilitate formation of their respective
regional teams and the apportionment of regional resources to regional
commitments to the GDE.

Members of the Regional Teams are employees of their home institutions,
supported by local funding sources.

The number of people in a Regional Team will be determined by the scope of the
tasks that each Team will be assigned to undertake by the Central Team Director.

Each Regional Team will have a Regional Director, appointed by the
corresponding Regional Steering Committee, in consultation with the Central
Team Director. Each Regional Director will be a member of the Central Team as
such will have primary loyalty to the Central Team.



8. Governance

8.1 The ILCSC is to provide oversight to the GDE Central Team with its Director
directly reporting to the Committee.

8.2 Regional Steering Groups will advise and assist the respective Regional Team to
facilitate their activities and will not act as its oversight body.

8.3 The ILCSC will have a close consultative relationship with the FALC Group.
8.4 The Director of the GDE will keep the FALC Group well informed.

8.5 A Machine Advisory Committee (MAC) will be set-up to advise the ILCSC as
well as the GDE on technical and other issues involved in the ILC accelerator.

8.6 The World Wide Study (WWS) will continue to report to the ILCSC and advise it
on ILC physics and detector issues, while maintaining close contact with the
GDE on the development of detector plans and R&D.



oo
LCOOOO0O
20050 110 150



shimane
5


GDE (Global Design Effort)
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* Civil engineering expert
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STF

Plan of Superconducting RF Test Facility (STF)
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T‘s Conceptual design of cryomodule

Walve Box STF Phase 1

Why two modules and connection?
->Limited by 5m entrance hatch,
->Weld connection in tunnel.

Weld connection

35MV/m TESLA design cavities

pick up antenna stiffening ring HOM coupler

e

HOM coupler power coupler
‘ 115. dem |

1036 mm
1256 mm

SOh A LA A AL A
When completed, 8 cavities in one cryostat
Like TTF cryomodule
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STF long-term Plan

H. Hayano 10242005
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Drawing S.Araki: Modify by JUN 2005
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Long-term Plan of ILC-study at KEK

TDR
BCD RDR i
2004 2005 2006 2007 2008 2009
12 1 4 8 12 1 4 8 12 1 4 8 12 1 4 8 12 1 4 8 12
snowmassl|

ATF beam ATF beam ATF beam ATF beam ATF beam ATF beam

E i i
Fast kicker ILC beam : :
E study extract study Kicker experiment
& ATF2 | ATF2 ATF2 ATF2
< proposa extraction stability study study
37nm size

45MV/m 4 cavities
vertical test

270MeV beam ON

STF phase 1
35MV/m, 45MV/m : 8 cavities (+8 additional)

Design running test/ cavity replacement

research & design Il & test

EP in operation

STF phase 1

upgrade

EP ready @KEK cav. process facilities (EP,HPR,clean-room etc)

ILC Power Source operation

regulation
Permission

New Tunnel Access hall Design
for long cryomodule

ILC cryomodules Design operation

STF phase 2
ILC RF unit

700MeV beam Ol:l

H. Hayano 11072005
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ATF R&D (2005 Apr.LIEDEHR)

5t
Fast kicker, Cavity BPM, FONT, ...

R
Pulsed Laser Wire at EXT line; EE&Bf4 20054

F11A &Y

T D1
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ATF 2005-2006

Studies in Damping Ring

Beam dynamics study
emittance tuning and coupling control - Vertical emittance ~1 pm-rad

Multi-bunch Y emittance will be confirmed by Laser Wire after scrubbing.
Fast lon Instability, etc

Wiggler Study:
Effect of non-linear field to dynamic aperture.

* Fast Kicker for ILC damping ring

Fast pulse power supply and strip line kicker system have been tested.

Instrumentation developments
Laser Wire (CW and Pulse Stacking), SR monitors, XSR monitor,
MB-BPM, (SB, MB) longitudinal feedback, efc.



ATF 2005-2006
Using the Extracted Beam

*High quality beam extraction

Huge amount of vertical emittance growth at EXT:

multi-pole component of kicker and septum are under study.
Double kicker system will be replaced by the SLAC kickers.

nm resolution BPM test & demonstration
Development of new precise mover & new cavity-BPM electronics.

Fast feedback test & demonstration

Basic test of feedforward and feedback are under way.
Fast feedback test by 3 train extraction (ILC-like bunch spacing) will be done.
FONT3, FONT4

* Instrumentation developments
Pulsed LW, ODR monitor, FONT, Straightness monitor, efc.



ATF 2005-2006

Preparations for ‘ATF-2’
Performance check of the Cavity BPM.

Others

 Polarized positron generation Exp. has been
finished. (2005 June)

. Stabilization of beam from Photo-cathode RF Gun



\s\G‘N Fast Kicker Study

« /INEIDILC DR (17km -> 6 or 3km)Z=EIF MDKey component
. 2005458 M SATF CEERBATA (KEK/DESY/LLNL)

< ons |
Strip-line kicker
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HAW DATA ORBIT DISTORTION

zooo:-iiéi §§§§ Sk |t

'2"ZLfI:ffffl
0

1. Kick the beam with the fast HV

1000 2000 3000 4000 pu Ises.

FFT (Vertical)

"E 2. Measure the beam oscillation by

turn-by-turn BPM.

S TP 3. Timing scan to measure the
pulse's time profile.
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2 cavity BPM triplets in the ATF Extraction line

Different idea of support and position control

Demonstration of beam control at EXT within a resolution of 20nm
position or 20nrad before the start of ATF2 construction.



Measureg position. [nm)

Nano Resolution BPM

Cavity BPM (KEK)

« Calibration using the BPM mover.
* resolution: 72 nm (with cut), 116 nm (all data)
« jitter at the waist: 560 nm (position) , 2.6 urad (angle)

* {000 * step2 Beam trajectory measured by three BPMs.
10000 : e R o
- : 318nm ‘ E.
'Im — H c
7500 ; i, ém
7% E =y
5000 |- E 1 o f
80 F E
2500 ; ' O
25 r:_ i M ‘. =
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Cavity BFM
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Cavity BPM R&D (US)

Resolution tests (600 pul
(600 pulses) Residual of center BPM position from

+80nm e the predicted position by 15t and 3.

BPM resolution =2 17 nm

Average residual of 40 sets of pulse
R e T e 8.0 LN sequences (4000 pulses total);
onm e e rms offset drift = 44 nm.

Long term stability (for 1-hour) © prinimize the thermal effects

000m o «  New metrology frame (Carbon fiber)
| will be installed in January 2006.

““““




HIGH POWER LASER

@ Pulsed Laser Wire at EXT

BEAM SPLITTER ) . : .
CAMMA_RAY Laser-wire chamber with special CF70 nipples

compTon DETECTOR and existing BPMs attached
DEFLECTOR SCATTERED

GAMMA:

——————

— #
z_,af
=

MIRROR

ELECTRON BEAM
TRAJECTORY

\‘-’5—‘$

BENDING
MAGNET

‘| LASERBEAM
k ELEOT&?N ey

*  University of Oxford N : :
. . Beam N Note ‘slotted flanges

* Royal Holloway University London are required to fit bolts

» University College London

« SLAC

+ KEK

* Measure the electron
Vertical scanning Laser Wire beam profile with

» Installation in September 2005 ~1 | it
* Full system commissioning by wm- laser (WaIS )

December 2005.
« ATF2 beam size monitor G. Blair



——Jp| Adjustable-gap —p BPM —p

Intra-train Beam Feedback at ATF-EXI\OG()
X\
FONT Go“

(Feedback On Nanosecond Timescales)

ker ML;IX

e Lo «  Queen Mary Univ.
‘ ‘ I «  Daresbury Lab.
Oxford Univ.
FONT3: Averaged results « SLAC
(HIGH gain, nominal delay settings) o KEK
L = —| FONT1/2 (2002-2004) ... NLCTA
T = o _ue latency 54 ns
e ey ] ~ | FONT3 (2004-2005) ... ATF
o e Rt 5 latency 23 ns
ot v b o T FONT4 (2005-2008) ... ATF
b il | + Digital FB system
S e AN, S - Latency 100 ns

Vital Componerﬁof ATF2 beam stabilisation systems
P.Burrows



Feedforward to Extraction Line

ed FONT project (UK Institutes)

\\
\a“ Layout of KEK-ATF Extraction Line

Extraction Ki
( 2nd Kkicke

MIL14X MLI3X MLI
| MLI2X o =5 s =
@ﬁ\aw\*“‘”/“ PA [ ol (1st Kicker )
Beam Dung / J‘:‘ B o = o MLIX
N}NI ' / ML Damping

Ring

MMsX / [/ MM2X Damping - G-
/ MM3X Rin \
MMAX g Septum

magnet

um Feedforward ( DR BPM -> EXT Line
new strip line Kicker)




Beam Extraction Study

Extract the beam from DR
with [LC like bunch spacing

O

o E—LRYHL/NLRHES
60ns -> 300ns

« F%E12004—Install 2005 Sep.

« SLACOFlamzdtELl Tt
( KEK/SLACX:[H])

 Flat-top 340nsZ 2

f5l) DRASEE —LAST IS ILC (154~337ns) like beam
340nsDHIE T—EICE—LZEYE T .  bunches for EXT line and ATF2

> > oo
462ns/3=154ns | | |
154ns' 154ns




‘AG\N ILC like beam extraction at ATF(results)

(Si
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0 m
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k=) -0.4
%) i
= L
(a -0.6
m i
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ATF2 BR{Z DA R (2005 Apr.LLiR)

(1) Publication of the ATF2 proposal Vol.l, KEK Report 2005-
2, and prepara’rion of the Vol.2 (Timeline, Organization and Cost)

(2) Layout updated with FF3.7 optics, shorter diagnostic
section

(3) Optics, octupole - tail holding compared with the ILC

(4) Q-magnets 24@IHEP in FY2005 (5 in FY2006)

(5) QBPM 2 prototypes and 10-12 production in FY2005

(6) BSM layout, background, collimation, laser optics check

(7) Commissioning strategy, location of screen monitors

(8) Vacuum system

(9) International contribution and budget

(10)Manpower estimation

#2:%Schedule (200852 A E— LA BE)




Layout of ATF/ATF2

' ATF2 beam line (2008 Commissioning); Extr ac}tion line o
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ATF2 Cavity BPM status

Q-BPM (100nm)
KEKE&Et. PAL (8[E) # 4%

FOrATDE—LFAC@ATF: ~2005/128 %
SEESOE#OEIE(12E):. 2006/1 A~3A

ERDTEYDEE258): 2006/4R~9R
BB R(SLAC)E TAR S T2 A A1 % I

2006/3A RKFTICE A E
1. Rk T—ITFIAHFITED

5&']%'@%$E’Jn2nﬂi[iﬁ%£
IP-BPM (2nm) EBY. REREE RS,
::/HO) /:\,E’]nzn'l"ili?c? o .
Q BPMO)[: ATZF%*%’EET)?&TE 2. E—LRFEICKELEEILR
g o ° I,
2006/3A E£TIZT7 AR A TZ & 4E, 3. BEKEKZTRLYLBEEHMNZL
ZEBHHERE,
[ E% R (I MEIRET .

2006/3A £ TICT1ybE&E1E,



1

2006
2345678 9101812 1 2 3456 7 8 9101112

2007
1 2345678 9101112

Ins

Floor |[shield
at

L Magnets

3

Ins'mlmen'raﬁon (BSM, BPMs , laserwire, feedback....)

PLM r Supply  Support Tables

Jitter control: Fee

dforward from DR to EXT

L Vacuum pipes, pu

Alignment system

Control system

Summer

Summer ' | rgumme
shutdown shutdown

| shutdown




2007 2008 2009
1 23495 67 8 9101112 1 3456 7 8 91011121 2 3456 7 8 9101112

Install-
ation

Floor Shield

Magnets

Instrumen IP-BPM installa-

-fahon production m test@ATF | _tion
SuPpart l
: d
Jitter control: Feedforward from DR to EXT
FONTS of nm feedback fsysiim at KEK hnd SLACA.LNL ar{oBPMs

|
|
|

Alignment system

install
ILC-Kickert?

: SUMMQIW | mode-]
shutdown| | shatdown|




STFDIRAK & &TIH]
KA (KEK)

1. STFE&#IRIK

2. BAVIKR—FR2 bDIKR

RF, 254X KOV

DSAFAE =)

Base-Line (35MV/m) ZER. AhhvTS5—
ST EZERA2KSENY D ASRES AT A
STFZ U —>)b— A, EP&EE

o a0 o


shimane
7


Control
Cryogenic System e
(from ﬁH-East}_
O Kly Aasembile ;Ir;: Ay Hmh, [;&:ngﬁm+ =

10 x 10m : t:wg:lltl

. 7L 5 =—w——f g o
! Klvﬁtmn Ga"ew ‘ Klystron Ga"ngA ’ L

s | eaFd Barg

EP = :

"= | Cavity Process (EP)
ﬂ?ﬂ%ﬁﬁﬁ@u T | &assemble Area
=S (clean rooms)




STF underground tunnel plane view

Beam Line in the tunnel

i*18

entrance hall
E‘z2l

LR

v rllcal hatch
X7.5m
charry down
|
L
o
I

10,000

)
DCgun
(later RFgun)



STF Phase 1 SC accelerator Plan

STF Phase 1 Beam Line

Tree distribution
without circulator

Linear distribution
with circulatc

0
i

Analyzer Q-mag Q-mag
magnet

Cold Box

Beam Dump

hoto-cathode
oad-lock o

DC gun

chamber
Plain view
21682
e P s £ oo
DC gun
HV cryostat connection
slide open
oc upstream cryostat o o' downstream cryostat I
gun
ch. T — =
hoto-cathode Ll o B fwen - 5 AP donnstream A T LT B
joad-lock p— 1 sevmenny e g | wntim Cavty o

< A il A

Side view

Camiies vao




STF Modulator, klystron 5HE & UK

m TH2104A klystron BF|AT 3

> PNC modulator[C/ND 5 —RIBEFHRONSNIVA NS REEBM, NIVANSAD
#HIZ11BA11ERET.,

>  RF-guniBERICIE, CORTADEREEEEZTTD.

Existing PNC modulator

Additional Pulse Trans + Bouncer
circuit allows to use TH21 0_4A.

—F— " - _“'.___,_ = =

'''''''

4

S //./ | 5MW

2

53

3 f// —— 1300MH
5 1296MH

1 5SMW,2us RF-was-eonfirmed.

0 100 200 300 400 500
Pin(W




STF Modulator, klystron §tEIEDMRR (2)

) j m  Thales»5 5MW Klystron
m  LLRF #l# : J-PARC LLRFHI%IC(EM L/=EI#& % STFA (TH2104C) AR T,

[CHBRUTHERT S, (GREREP) m STF-Phase-1ClZIHE 1 & L HE
18BDISARA MOV TEE

_ | CPU  ACP-128-1 Ethemnet | J——>» EFICS LAN

Pentiund /1 6GHze Ethernet 2) € PLC LAN: TH21 04C

COM 1| €— FLC PC Link 2+
Slot 1. Display/Fey-BoardMl ousef——>

[ g1 — J2. [ 1o ]
CP1 Reset

CTRL IO I Control| €—> PLC D/, DiOw
€—— NIWTiming+
€—> PLCFC Link 1+

€——Tank | Vo
€—— Tank2 Voo
€& Tank | Ff+

—+R®
€——Tank 2 Ff
Slot:t« ——> 324 1IHz RF
Output
CPU MRFgé(CVbK LEL
IXxer 3

DSP/FPGA Bl el £— €— |[€—1zmHzCLEY
324 MHz —> 12 MHz CLK«

I/O l Nt 312 MHz 45 M- | ———> 42 MHz CLE+
N 312MHz | ——> 312 MHz CLE

Slot 51 b > 324MHz RFY

Digital Analog

J-PARC LLRF




STF Modulator, klystron §tE R TAR (3)

u —l‘f&a)n'l'
DSARAMAI—2 251320055128 ~20065E1 B ICTT7&LY, Bl

BEUVSARMNAVOEBGREZEZRANAY TS —EHEBRERAIAL TITE
S5CELEFELTIS,

> Phase-1AHIC2BBDED 2LV —9D]REFTERAY— b, 20055F12R [C
EERAILOFHEZZFELTIVS,

> LL-RFEEDZER I a b —9ZRA\HAEKERZ20065E 5 AICFE.

> LL-RFEEDEEHRNE LT, REA 2 RAZXEERET S,



OSAXEDa—=IV: 054 FRY v baxat (1)

Valve Box

& 45MV/m

= 45MV/m

& 45MV/m

cavities (4)

A TY Y Y TY YTV TY TV T
MG A A A A A A A aw

) _ —~ - e —_— “ 6
ABDEFNPEHRAENIZ2BDI SAFRY Y M EEFHTT S,
ﬁéﬂ‘]l:(is 8 iz 1 DORZERAFICHA AT,




GHe 1,He

Vo

OSAXEDa—=IV: 054 FRY v bkt (2)

Description OD (mm) At (mm) Notes
STF  TESLA STF TESLA
Cold Box Vacuum vessel 965.2 965.2 12.0 9.52 carbon steel
. 5KL -B. 2 K gas return 318.5 300 103 8 SUS
2 K two-phase supply 76.3  89.1 2.1 Ti or SUS
Cool down / warm up 27.2 422 1.65 1.65 SUS
5 K shield supply 30.0 60.3 4.0 2.77 A1050
PUMP 5 K shield return 30.0 60.0 4.0 5 A1050
A 90 K shield supply 300 60.3 40 277 | A1050
90 K shield return 30.0 60.0 4.0 5 A1050
A,/—/b;:::::’:;:c— |
. Y (f(
Mk——de——‘#%? AWV Wy W
[E0K_shie Td}
AWy AW AWY Wy My W

{°K_shield}

Valve

Cryostat A

Nos s rm e _=f

Cryostat B




OSAFXEDa—=IV: 054 FRY v baxat (3)

KEK cryomodule cross-section KEK cryomodule cross-section
for 35MV/m cavities for 45MV/m cavities

2312.1

2312.

i
e
LB

3
[imB i

2965.2




Q V5AFARYy bOBUE . BILRMERR
> SMEDADERETHEITH
m 2FEAROEE (BBE. ZRAUDLARZ. NIVTDEERE)
m ZZRANY D ARZGEDOFMERE
¢ Y R—MIBERUVAE
45MV/mZEH : E—ASSMIE. 35MV/mZEH : E—AAME L YIOmmE  \MiIE TEF
XEFAE - A—SRTFUITERWERASA REE (EAXRICIZINFNE R U#EiE)
® ANhhy7S5S—LDBUEL
m RABOFM GtHE)
2KADEBAE (E—L/A4 7, BE) :03W
SKADEBEAZE (E—L/A4 7, 5 :3.6W
ADKyTS—PEORAROFTFED KA.
BERIATADEESN : 600W @ 44K, 20 W @2 K (STF-phase-1)
m He[BYX /i RBCE (GRP) D#BERTE
ZHRIGTE (PREP : 15um, HHER : 50um)
> 1 2 ARIEICEFRETDIRT
m EERET 11 BLEAICHERE




Q0 954 FARY v FR&D (E#{EEF)

> 35SMV/mZERANY O AREZ (Ti) ESHEE (SUS) D%
BTTFO SAAES2a—ITIET S50 PiERR
m 7S EGORL—S>EEOBESEZRLELEIHES
> HIP;%& (Hot Isostatic Pressing) [T K BiLaiES
mESYTIINORE, RUSIREER, v I E—EER
o RYVTIEREL., BE. REEZRERETCLREHREIT o
ZRHER  EEWMTTIBMD5IREE (380MPa)S#H S Z LRI,
RAEZREER - MEIT 15658,

> BEREEEEACKLDES
m YT IVOREREDKRE

No.l s 2 P 3

=:m CD5| a5



Baseline (35MV/m)

ZEARE (1)

e

9-cell TESLACaUiEy

1.3GHz. L=1038mm{ ——

pick up antenna stiff/ening ring

1036 mm

1256 mm

Jim i

Invar

|
o

Pulse motor (outside)

Heat load=0.05 W

2K He line

Rod

S e

Titanium Jacket

Motor drive shaft
(G10)

Slide Jack

STF35MV/mZER4%HE

B E—A/NA7E:84mm

B ZEEILT—N—HE:10E

B  ZRETEE : 110kN/mm

B Fa1—FEHE—9— : EERHN

(TESLA)
(78mm)
(13%)
(40kN/mm)

(A)

Piezo element




Baseline (35MV/m) ZBiR&%Et (2)

?

i‘ 60 | —
AN 7
\T/ >

\ I/

A

Thick Titanium Baseplate, No Stiffener



Baseline (35MV/m) S4EiIXR;
m BEEBAESt  =ZEET
m ZZREBW (83E#4{) :11A158. 8:3#{tZFHKEKZE : 11A21H




ANN Yy TS5—RARUCRE (1)

_War"‘ window Cold window

== ’ﬂ? 1 Beam pipe
' R U ) ‘ |
: | ey :L_______i g S i
‘ | (== & 4K cooling here
Door-knob Vacuum port 80K cooling here
conversion

HNEK - NEFEREIHY TS — TARI SIS v I EEHED,
B&ATDHyTS5—5 TRISTAN., KEKB, SNS. J-PARC ADS. TEFEN T3,
Hhy7S—RBELIKHEAINTSEIEICKY, hyTS—DFABPERETH S,
BMESBITAWSH . REEFET/NM R (%)

1185 : CodETINO—TA >4, £0—FFRT. Warm BEO—FIFRTFE.
12 B : ColdRUWarmZBDERA —{HFH& T FE,

ANNhy TS —FANICKEKE



ADHYTS—8REL (2) —o54429y FEDmE

ol
J)
/

1395

- S
—
491

=
|

($065.2)

$260

OSAXRE Y FATOERRPCANN Y TS—DT7 54 A2k

B VSAFEDa-IIEMRFR : 954X ED a—IDIIV—TRDRAE

RUOBRMAEREFZ1TO28%2 1 1 AOLTo2TWS, 734 A2 MIET
SRFFFDETSERBSND,




STFB{EEZE R A2KSE > X T A

BE D AT LB

>
>

AN ARESEE (O

N D ABEREE (600 W @ 4.4K)

W RS —ECDEERIERT

BRAEANY D ARZS (2000 L)

2 K Cold Box (;BZhAZHaZS : 20 W @ 2K - STF-Phase-1. &E&EAY T AE)
BERTRT A

B IRERRER TORTA (AAZANT—REIRF+O—5 U —R> )
NY D AARERE

Bl > AT A

Q SE#EEERS X T A (R&DEE)

>

FI—QfmEEHRLL. KEBREBREAND U LAERER S AT A
B SEERCHRZTY (M EBTORHEKRRT L)

O STF-Phase- 1A X T A

>

STF-Phase- 1 B2 SA AT 2 —IVESEHAL AT A 20W @ 2K)
W EFE, STF-Phase- 12 SA AT a—IVICEG LUARFE

O STF-Phase-2 A X T A

>

STF-Phase- 2 B SA AT 2 —IVEHA AT A (40W @ 2K)



STFHB{E 25

12KiSEN S R T AR

Pumping Units
Gas He Lig. N2  Mechanical Booster
i'li’.J:gB p— s + Rotary Pump
£ L.old Box =10 W at 1.8 K / units
EBEE  AmEH Heatds 31| | B4
e s . . { .
X ‘ T | i EEE
- Lig. N2 . EH1200| [ ] -
] | | | &WFF:I;:{H\._‘ .l‘-':;.l_.-‘__-‘*:ﬁ""-.
He Liquefier Lig. He ) _ I | )| I
TCF 200 2000 L A A Lo
280 Lhr - 2u17s | |
(600W @ 4.4 K) | —
T | T “xchanger — —as He
gl K Ehlleld HM | l |
4 K Shield —__ " | r— —1
: *-—,.,_J superconducting
akHe T 111 38 Cryomodule

b2 RIVA



S AT A (R&DK UNPhase-1)

R&DSEN T AT A Phase- 1B EN S AT A s

Aluminum
A

2K Cooling System Step 1
Test Bench for R&D

% r’ 3 _
Sub. TRT \é’ /
- 2K Ref. Cold Box Sub. TRT Lig. Ny 5 o
\ / L|q N
G-10 Plate

Lig. He

2K Cooling System Step 2

Hact Exc Dummy Cryostat

2000 L
Crewvar

Mechanical Booster

=l |-

: He Gas
Rotary Pump Pumping Systam Heat Load 20W al 2K
2K Ref.
Pumping Unit +1 unit Cold Box
Cryo-module 4 x 3-Cell Cavities
Gas Bap " Heat Excharger
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STF 2 U—2)b—A RUEP &&

ILC Cryomodule EP & chemical treatment

STF Building (west half)

(30m)
- 3000(;0 e — EP FaC|||ty
nnnl 1 — 20 TR
T T O B S T T R R R R R T s

E—L34vbrhi(lbTiZam

12m

B B

= 7 \ ISO Class 4 clean room
qazATE e ﬁ l\‘%—“
n0204 xi2T2imm! JR—

Clean-room for module assembly



STFO VU =2 )—=AFtERUVRT S a—)b

QEFEOU—2IL—A (ZRFBILA)
» ISO Class-4 (Class-10) : 2m x TmEl E. B E3m
>FEfE v I—F. NAKRvo R, EHES
BIEAINZESERYIAATULPAZ 4 VY —4BLTHREBT S
DRIEO Y —2II—A (BEZEEER)
> ISO Class-6 (Class-1000) : 3.5m x 16mLl t. &E3m
>EER: YT EFBAE. SRRV IR, HAR®K, BEEHRALEDEREERT/=-HD
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High-gradient cavity

17
7 ILC review committee (
Snowmass
Snowmass 52MV/m

Nb/Cu Seamless


shimane
8


1st ILC Workshop at KEK (Nov. 2004) |
—_—
O-cell ICHIRO high-gradient cavity

: | Ip/EaCC = 36 Oe/(MV/lll)
m |

(45 MV/m in operation) collaboration with DESY.)

Most famous Japanese
baseball-player.

ILC . BERIEEHFEE

272

(1283.4_TIF)

1256mm  Tesle Cavity

g1

Record breaker, 262 hits
in single season in 2004.

004-12-17 | |
Dimentions in Units of mm at Operation Temperature (2K &, WA FEUTESL Antit (02 200458



H17

ICHIRO 9-cell
)

WG5-Asia

Eacc>45MV/m

(4 )

(9 end

RF

Nb/Cu Clad Seamless Cavity



7/ 28 ILC Review( )

7 end

LL  40.5MV/m, RE 35.1MV/m

(limited by MP)

ICHIRO 9-cell 1st, EP(80 um)+HPR+Bake(120 °C, 48hr)

ot
e o] ]
[ Multipacting barrier ? |
. o (2-point 1st order) 1
10 | %000 0¢ . |
@ | v
1Y ICHIRO 9-cell cayity
10° 1st \rartiaal mmacs A Vg &
- L Vertcal measurement
(27July2005)
10

o 5 10 15 20 25



7/ 28 ILC Review( )

Review Committee Recommendation(7 28 )
45MV/m

 RDR
e STF Phasel 45MV/m
e 45MV/m
ICHIRO 9-cell cavities STF

Cryomodule Install

/7 30 RE 47.0MV/m



Snowmass ILC 2nd Workshop 8 20

ILC
. BCD: 35V/m
35MV/m Cryomodule (TESLA shape)
. BCD: 31.5MV/m,
RF distribution for 35MV/m
. BCD: TESLA shape(31.5MV/m),
40MV/m ILC Operation CDR

Appendix ACD



1011

1010

10°

108

Snowmass

40MV/m (KEK)
"RE quench
Eacc=52 31MVim |]
o190000) a'c::'fo=n_9?Eln "
LL quénch
Eacc=47 34MV/m
Qo=1.13E10
| A Reentrant Single cell cavity @ 2K
.| © Low Loss Single cell cavity @ 2K
0 10 20 30 40 50
Eace [MV/m]

60

0"

10 10

Qo

10 |

10

(RE cavity)

F»
L .:::““AAAAAAAA Ada
i . AAAAA
L .oo.. "n e LIT YV AAAA“AAA 4422
vous l-"-lllllllll..:.-.. 00‘00..{
.
° Oooo.o........z...zooo‘.‘.. L ‘“‘
sce LT TT VT I Pt
“338°"-
Eacc / Qo @Temp
L 523155720 o2 an
- g 52.31/9.67e9 @2K-2nd
®  Qo(1.7K) 51.65/1.27e10 @1.91K
4 Qo(L5K) 52.46 / 1.53e10 @1.73K

52.73/1.48e10 @1.64K

HPR(UPW)Nomura, 7MPa*1hr, with valve

| NI S S 1 1l I S | P I S ') T S S 1 T 1

10 20 30 40 50

Eacc[MV/m]

@ 2K

Low Loss @ 2K

Eaccmax Qo @ Eacc,max
46.5 1.20E10
47.3 1.13E10
46.6 1.50E10
45.0 1.03E10
44.0 1.20E10

45.9=+1.3 MV/m, Q0 =(1.21+0.18) E10

60

Reentrant@ 2k
Eacc,max Qo @ Eacc,max

51.2 0.59E10
52.3 0.97E10
51.9 1.11E10
52.4 1.21E10
50.0 0.98E10

51.6 +1.0 MV/m, Q0 = (0.97+0.24) E10




Eacc,max [MV/m]

50MV/m

70

60

50

40

30

20

10

KEK

10MV/m Breakthrough

igh pressuer
water rinsing
(HPR)

New Shape

-

Y

i

QTTR'_% —

Electropolshing(EP)

+ HPR + 120 °C Bake

Chemical Polishing

'91 '93
9 28
10 12
10 21

11 1

'95

NHK

'97 ‘00 ‘03
Date (Year)
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High Gradient Cavity
. 3 12 end

Recipe
Multipacting
e ICHIRO 9-cell MV/

Input coupler Tuner Nb/Cu clad seamless



Snowmass 2005 ILC-45MV/m@WGES/KEK

INPUT COUPLER FOR ILC 45 MV/m

Basic Technologies: NEW RF FEED SYSTEM
-low electric field gradi ient uf air side '

> <1 kV/mm E> - Capacitive coupling TyﬁMdow

- high purity ceramic = >99.77 at cold temperature.
- use new brazing material - reduce the thermal energy flow.
Ag.Cu > - Modular structure.
- surface coating = TiN, and or - improve reliability.
diamond-like carbon - system simple.
Air? or Vacuum? - reduce cost.

5-MW, 1-msec
‘ Klystron | 0.9 kV/mm @ 5-MW _ : ..
3dB HYBRID (~1 KV/mm @ Air) Conventional fabrication method as

RF load ETA650 (8.255-cm x 16.51-cm) klystron.
Isolator Z(L)=jZgtan(2nLing) | ~keep reliability.
~improve mass productabolity
Cryo-module

Vacuum or dray NZJ-9/4 impeg

Anchors using Invar 9-cell x 4 (45 MV/m)

* Electric field gradient in the waveguide (kV/mm) @ 5-MW
L-band (8.255-cm x 16.51-cm): 0.9 -> seems not enough margin in air

S-band (3.404-cm x 7.21-cm) : 2.2 -> no good in air, 2 R
good in SF6 (but no good at 10-MW) Coupler comprises of four individual modules.




Snowmass ACD

Snowmass 2005 ILC-45MV/m@WGESH/ KEK

INDUSTRIALIZATION with MODULAR
STRUCTURE

Input coupler comprises of four modules:

1) coaxial transformer skl

2) coaxial line -“‘a\'l.:g_u:dc
transition,
3) rf window warm window

4) antenna at cold side

Bellow

Metallic rods

Each pair of rods is
mounted in the gap
between the inner- and
outer-conductors, and are
rotated 90 degrees from
each other.

Relative ohmic loss: 6x10-4

Leak-test at 2K is done => OK.




Snowmass 2005 ILC-45MV/m@WGES/KEK

SCHEDULE FOR 500 KW INPUT COUPLER FOR ILC 45 MV/m
(DISK TYPE AND CAPACITIVE COUPLING)

-
2005 2006

4 1516 17 1819 110 111231 32]3

1) contract and fabricate I 7 months ] [
for ILC 45 MV/m . L

I 1
2) critical discussion with :
I
|
1

High power test at KEK

company for technical issues
in details

3) order the ceramics

(disk type)

seem to be very tight schedule
HA-997

3 months

4) R&D at KEK
* brazing test at KEK

* high power test stand
(design and fabricate at KEK)

+ DLC test mainly design work using S-band TWR at PAL

- isolator e —
- in vacuum waveguide ]

mainly design work
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Coaxial ball screw
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Fine tuning test driven by PIEZO actuator

45MV/m

Schedule of 70K test : 21 Nov. — 25 Dec. Preliminary fast tuning test




Nb/Cu seamless cavity

3-Cell necked Pipe




Schedule of
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