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ILCSC MEETING

CERN
9 February 2006

Present:  Torsten Akesson, Robert Aymar, Barry Barish (via telephone),
Hesheng Chen, Jonathan Dorfan (via telephone), Sachio Komamiya,
Shin-ichi Kurokawa (Chair), Won Namkung, Satoshi Ozaki, Francois
Richard, Roy Rubinstein (Secretary), Richard Wade, Albrecht Wagner,

Ferdinand Willeke

1. Shin-ichi Kurokawa introduced Richard Wade, the Chair of the FALC
Resource Group, who will be invited to all future ILCSC meetings. Also
introduced was Ferdinand Willeke, the nominee for Chair of the ILC Machine

Advisory Committee (MAC).

2. GDE Report

Barry Barish presented the GDE report. He first described the Baseline
Configuration Highlights (Attachment I), noting that contentious issues included
the positron source (helical undulator with a keep-alive source is in the BCD), the
cavity (BCD uses 35 MV/m gradient) and the path to 1TeV (beam delivery
system will go to 1 TeV; all dumps are 1 TeV; initial tunnel for 500 GeV, but site
long enough for 1TeV). The BCD includes attractive alternatives, which are

guidance for further R&D.



In response to ILCSC questions, Barry gave examples of how the BCD
change control system will work. The BCD does not give details of a 1 TeV tunnel,
but the Reference Design Report (RDR) will give 1 TeV tunnel costs. He described
the process for costing; 3 cost engineers have been appointed, and costing will be
on value, not specific currencies. For the RDR, costing will be based on whatever
sources are available, with as much checking as possible. Barry felt that he still
needed advice on the strategy for cost presentation. He noted that the additional

tunnel to go to 1 TeV from 500 GeV will increase the cost by ~20%.

Barry then presented a GDE Progress Report (Attachment II). He felt that
GDE is on track, and described the process undertaken to produce the RDR. The
current GDE Executive Committee consists of Barry, the three regional directors
(Dugan, Foster, Takasaki) and the three accelerator leaders (Raubenheimer,
Walker, Yokoya); it meets weekly. The GDE has been reorganized towards the

design/cost effort. The RDR is scheduled for release in December 2006.

Barry presented a GDE organization diagram. In addition to GDE
reporting to ILCSC (and ICFA), it also reports to the FALC Resource Group (and
FALC) on resources. Currently, GDE has 61 members, equivalent to ~30 FTEs.
Barry has sent a request to the Regional Directors for sample site information; he

is still concerned about the sensitivities associated with site issues.



The International Accelerator School for Linear Colliders looks very

promising, with over 400 student applications for the 80 positions.

In the following question period, Barry said that the 3 WWS co-chairs are
in the GDE, as GDE needs very good communication with the detector
collaborations. For example, shielding the detectors from muon background is
expensive and interacts strongly with the accelerator. He is aware that WWS
reports to ILCSC, and does not wish to run the detector programs. Barry has
avoided commenting on whether the correct balance has been achieved between
accelerator and detector R&D, although he understands that detector R&D is an

important issue at present, with no global prioritization mechanism in place.

Barry noted that in the RDR, costing information will be used from the
TESLA design, XFEL, and GDE internal costing; some will come from industry.
The Willis Panel will list R&D needs. Barry said, in reply to a question about why
the RDR will include costs, that governments want a cost number; it is important

to be able to say that the machine is affordable.

Barry agreed that a bottom-up baseline is unusual, but should not be a fatal
flaw. He said that the current GDE matrix organization, which may be confusing
to some people, is necessary because many questions cross several system

boundaries.



The GDE input to the Orsay meeting of the CERN Council Strategy Group

is given in Attachment III.

3. FALC

Shin-ichi Kurokawa described the November 2005 FALC meeting held at
Fermilab. FALC agreed to a common fund for the GDE, to be provided equally
by the three regions. In order to minimize GDE reporting and increase
communication, the Chair of FALC will be invited to ICFA meetings, and the
ICFA and ILCSC Chairs will be invited to FALC meetings. The Chairs of ILCSC

and FALC-RG will be invited to each other’s meetings.

FALC felt that it was not appropriate that ILCSC be the sole oversight body

of GDE, and FALC should also be involved in this. A subgroup of FALC will

discuss a model of how FALC will evolve.

Shin-ichi’s remarks are in Attachment IV.

Richard Wade commented that there had been much discussion of
overlapping ILCSC and FALC roles, and the cross-membership should allow
good communication. ILCSC is responsible for the project and its technical

aspects; FALC monitors the project so that the funding agencies are well informed.



4. FALC-RG

FALC-RG met on 8 February 2006, reported Richard Wade; it heard a
report from Barry Barish. The main discussion item was the GDE common fund;
an MOU for funding agencies is close to being signed, and provides for equal
contributions from the three regions (although this is not to be considered a
precedent). The MOU will have annexes on how each region will collect the
funds and deliver them to a GDE account at Fermilab. The fund will initially be
small, but will grow; among items to be supported by it are software support,

costing activity, and support for those MAC members who are not from major

labs.

Richard said that FALC-RG feels that there is much work to be done

between FALC meetings, and that some should be delegated.

In response to a question on uses for the common fund, Richard said that
GDE should propose a budget, and ILCSC and FALC review it. Representation
on FALC is complicated, since each country and region has different funding
agency systems, and it is difficult to define a common representation. FALC may

not be perfect, but it is doing well in pushing the ILC project forward.

5. MAC



Shin-ichi said that at the last ILCSC meeting, a MAC nominating
committee was set up, consisting of Jonathan Dorfan, Won Namkung, Albrecht
Wagner and Shin-ichi. The committee’s recommendation for Chair of MAC is
Ferdinand Willeke (DESY); ILCSC unanimously agreed to this recommendation.
The nominating committee and Ferdinand will propose 10-12 MAC member
names to ILCSC for approval. Shin-ichi would like the first MAC meeting to be
within two months if possible. He will attend MAC meetings ex-officio, and Roy

Rubinstein will be MAC Secretary.

6. ILCSC Executive Committee

Torsten Akesson commented that ELCSG had discussed this topic recently.
It would be good to create an ILCSC subcommittee to prepare the agenda, etc., for

ILCSC meetings, but it should not have executive functions.

ILCSC agreed to the idea of such a subcommittee. Shin-ichi, Roy and

Maury Tigner will propose a name, mandate and membership for the

subcommittee, and will circulate this to ILCSC members for comment.

7. GDE MOU Membership

Two comments on inconsistencies in the MOU were pointed out, and will

be rectified.



Some suggestions were made for additions to the MOU signatories,
including IN2P3, INFN and NIKHEF from Europe; Kyungpook, RRCAT, BARC
and IUAC from Asia. The MOU says that new signers are subject to agreement of
the existing parties. The regional steering groups should write to ILCSC with

their suggestions, which will be considered at the next ILCSC meeting.

8. Report from Europe Region

Torsten described the CERN Council Strategy Group activities. The open
symposium at Orsay had close to 400 attendees, and 70-80 attending by web at
any one time. Discussions took up more than 50% of the time, and were lively.
Information from this symposium will be input to the May 2006 retreat at DESY
Zeuthen. The final recommendations will be presented to the CERN Council in

Lisbon in July.

9. Report from Americas Region

Satoshi commented that the Steering Group meets every two months.
There have been some recent membership changes. Maury Tigner is now Chair,
and Satoshi is Deputy Chair. The group’s name has been changed to Linear

Collider Steering Group of the Americas (LCSGA). LCSGA feels that outreach is



very important, and an earlier US outreach group, set up by Michael Witherell, is

now an LCSGA subcommittee which will specialize in communications in the US.

An ILC industrial forum was formed in 2005, and had a very successful
tirst meeting. The ILC contact in DOE is Paul Grannis, and it is Randy Ruchti in
NSF. ILC R&D funding is up by a factor of 2 in the 2007 President’s Budget, and

includes an increase for detector R&D.

10. Report from Asia Region

The ALCSC mandate was renewed, Won said, and he was reappointed as
Chair. Two meetings were held earlier in 2006, with a third scheduled following
the Bangalore meeting. A presentation on ILC was made by Masatoshi Koshiba to

the Committee of Science and Technology of the Japanese governing party.

11. Worldwide Study

Francois reported that WWS detector R&D and machine/detector interface
panels have been formed, the latter in conjunction with GDE. Preparations are

underway for a Detector Conceptual Report, part of which will be in the GDE

RDR.



The detector R&D panel (under Chris Damerell) has produced a 70 page
status report, describing 53 projects (Europe 19, Americas 28, Asia 6). So far there

is only regional /national reviewing of projects. The report commented:

(i) There is currently insufficient overall support, and early R&D is

needed on challenging concepts

(i)  Europe had an early R&D start with TESLA

(iii) Korea is in good shape

(iv) A first attempt has been made to identify missing R&D

The detector R&D panel presented preliminary urgent and important items,
but did not prioritize. Histograms were given of costs and man years of R&D
needed. In the next four years, investment should increase by a factor of two; US
$31M per year is needed. The question now is how to go from the R&D panel

report to a strategy. The current panel is not appropriate to review proposals.

Regarding the machine/detector interface panel, Francois said that the
particle physics community wants to be involved in ILCSC and GDE discussion
on this topic. Hitoshi Yamamoto is Chair of this panel, which interfaces with

WWS and GDE, and reports to both.
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WWS will write a ~200 page detector conceptual report, based on ~100
page reports from each of the 4 detector concepts. Only one cost will be made

public, by averaging the concepts. Options (yy, etc.) will be included.

Francois gave the following WWS summary:

There has been progress by the Detector R&D Panel —what comes next?

The MDI Panel has begun work.

An organization has been set up for the Detector Conceptual Report.

Links have been tightened between detector and machine activities.

Francois’ report is given in Attachment V.

In the following discussion, it was noted that detector R&D funds in

Americas and Asia should be increased. There is a need for a correct balance in

detector/accelerator R&D funds. Detector performance gains are equivalent to

luminosity gains.



11

The WWS is independent of GDE, not inside it, and reports to ILCSC. The

particle physics community wants two interaction regions.

12. Future ILCSC Meetings

The next ILCSC meeting will be held at DESY Zeuthen on Monday 8 May
2006. The following one will be during ICHEP06 in Moscow, on Sunday 30 July

2006.
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Report of the 1** Meeting of the ILC Machine Advisory Committee

FNAL, Apr 6-7/06

Committee: Takaaki Furuya, KEK; Glnther Geschonke, CERN; Mike Harrison, BNL; In-Soo Ko,
PAL; Philippe Lebrun, CERN; Bernd Loehr, DESY; Shin-ichi Kurokawa, KEK (ex-officio); Dave
McGinnis, FNAL; Katsunobu Oide, KEK; Burt Richter, SLAC; Lenny Rivkin, PSI; Claus Rode,
TJL; Roy Rubinstein, FNAL (Secretary); John Seeman, SLAC; Ferdinand Willeke, DESY (Chair).

Apologies: Y. Shatunov; BINP, N. Holtkamp, ORNL.

Introduction

A first meeting of the Machine Advisory Committee (MAC) for the design of the International
Linear Collider (ILC) was held on April 6-7, 2006 at Fermi National Accelerator Laboratory. The
committee was charged to review the baseline configuration (BC) and the corresponding reference
design (RD) of the ILC with respect to consistency and soundness of the design, its capability to
achieve the performance goals as defined by the requirements of the physics program, and the
possibility to upgrade it to higher beam energy. The committee was further asked to review the
process of producing the design and to comment on the credibility of the cost estimate. The
committee’s mandate is appended to this report.

The meeting consisted of two half-days of plenary presentations by Global Design Effort (GDE)
members on the status of the design and the design process and concluded with a half-day of
executive session. The meeting agenda is appended to this report.

The committee would like to express its regrets that due to the limited time available for this first
ILC-MAC meeting, it did not succeed in meeting the entire scope of the demanding charge defined
by the International Linear Collider Steering Committee (ILCSC). The committee points out that
more time should be allocated for future MAC meetings.

The committee organized its findings, comments and recommendations around the following topics:

General comments

Baseline configuration of the ILC
Choice of the accelerating gradient
Strategy for upgrading to higher energy
RF systems

Change control

Cost and cost estimation

Availability aspects

Civil construction and conventional facilities
R&D program

Communication



General Comments

An overview of the ILC baseline configuration and the management structure implemented to
transform this configuration into the reference design report (RDR), the corresponding
preliminary plans for research and development (R&D) of the required hardware components, as
well as the cost estimate procedure to be applied to this design and to be integrated into the RDR,
were presented to the committee.

e The committee was very impressed by the detailed and systematic design work already
accomplished in a very short amount of time. The committee recognizes that the design work
is performed under unusual and difficult circumstances in that the central design team, the
GDE, has no authority over the funds and personnel resources needed to carry out the design
work and the R&D efforts in the three world regions, and that the design and R&D work is
carried out by many groups scattered around the world.

Within the very short period of about one year, the GDE has organized itself to overcome some
of the difficulties associated with this configuration by creating several overseeing boards to
provide global guidance for the individual regional design teams. The committee observes that a
fairly detailed and comprehensive, in most areas quite reasonable, design is being produced as
the result of this effort. The baseline configuration uses, in general, technology which can be
considered available or within reach. Options for more advanced technologies which might
provide advantages in performance or cost savings are kept open whenever they appear to be a
not stretched-too-far alternative. The GDE has demonstrated a reasonable balance between
forward-looking and pragmatism, driven by the need to provide a first credible cost estimate in
the near future, and a moderate optimism by leaving room for innovative solutions.

e The committee endorses this approach and would like to congratulate the GDE for the
impressive achievements along the way towards an RDR.

e The committee observes that the ILC design is so far the result of a collection of bottom-up
subsystem designs which are at the present stage primarily driven by performance
considerations and to a much lesser degree by cost considerations. The committee is
concerned about the fact that the design has evolved in a bottom-up fashion and recognizes
that complementing this approach by a top-down revision may be a difficult task.

A number of boards have been created to execute guidance and coordination of the design and
R&D efforts. These include an executive board, an RDR management board, a change control
board, an R&D board and a cost control board.

e The committee notes that these boards are in the process of organizing their work and
defining their interactions and competences. The committee acknowledges that attention
is also given to the necessity to avoid conflicts and to provide effective interfacing
between the subsystems. The committee is looking forward to see these boards evolving
quickly into the effective management organization needed to successfully carry out the
GDE tasks.

e The committee believes that the overall human resources provided for the GDE of about
thirty full-time equivalents (FTE) appears to be marginal for coordination of the present
stage of the design and R&D effort. Members of the GDE have been chosen based on
their technical competence and to a lesser degree for regional balance. The committee
would like to endorse this choice.



e The committee discussed the overall organizational structure in which the GDE is
embedded and concluded that it constitutes a functioning framework for the GDE to carry
out its mission successfully.

Baseline Configuration of the ILC

The baseline configuration and the associated performance goals are driven by the requirements of
the physics program, based on a document previously provided by a subcommittee of ILCSC.

e The committee did not see a clear path of how the results of the design effort and the
difficulties to achieve the performance goals are fed back to the physics community. This
is considered necessary in order to arrive at an optimum design which pushes the correct
set of parameters. The committee would like to see a formal procedure which will
provide this function and assure that the needs of the physics community are taken into
consideration. Such a procedure would also help to avoid ambiguities about the interface
of detector and accelerator and it would allow making sure that the evolving physics case
is taken into account appropriately in the design specifications and considerations. The
committee wishes to point out that the evolution of the physics case will likely be
influenced by the physics results of the upcoming Large Hadron Collider (LHC) at CERN.

e The committee did not see clearly where the responsibility for determining the number
and configuration of the interaction region(s) lies. While this is not part of the
responsibilities of the committee, these decisions affect the beam delivery system and
need to be made relatively soon for both the machine and detector designs.

e A well established procedure, as proposed above, would also considerably ease detector
performance and cost optimization. An example of a problem to be avoided is a possible
miscommunication between accelerator and detector physicists about the specification of
beam energy spread during collisions which the committee felt appeared in some of the
meeting presentations and discussions.

The basic beam and performance parameters used in the base line configuration occupy a finite
volume in parameters space.

The committee would like to understand in greater detail what the impact on cost and/or
possible peak performance are and how much margin and safety is obtained by this expansion
of parameter space. The committee deems it important that the GDE understands these trade-
offs well.

The committee would like to comment on some specific design features:

The committee notes that while the electron source of the ILC consists of two parallel RF
guns to provide redundancy and enhance availability, they are both driven by a common
klystron, which seems inconsistent.

The committee discussed the change of the RF frequency to 650 MHz in the damping rings.
While the committee appreciates that timing considerations may be very important, the
committee would like to comment that neither klystrons nor cavities are available for this
operating frequency. While the committee, however, believes that it might be possible to
scale existing designs (at 500 MHz or 714 MHz) for this operating frequency with a moderate
effort, the committee remains concerned about the impact on the cost.



The committee takes further note that for timing purposes, a 1.3 km insert is anticipated in the
positron linac which might be used for enhanced diagnostics. The committee is uneasy about
the balance between benefit and costs. The committee encourages the design teams to keep
looking for more elegant and cost effective alternatives.

The committee wonders whether the timing scheme is compatible with the upgrade to 1 TeV.

Choice of the Accelerating Gradient

The choice of the accelerating gradient of the accelerating structures of the ILC main linac is one of
the key parameters of the facility which has a large impact on most aspects of the overall design such
as the overall length of the main linac.

The committee was presented with a rationale that the impact of the accelerating gradient on the
project cost is relatively small (smaller than 10%) over a wide range between approximately 25
MV/m and 45 MV/m.

The committee notes that the corresponding cost model does not take into account that higher
gradients are more difficult to achieve. This is expected to have a considerable impact on
cost due to more elaborate preparation procedures for the accelerating structures including
iterations and repetitive applications to narrow the distribution of the achieved gradients to a
tolerable level.

The committee believes that the present choice of a peak accelerating gradient of 35 MV/m
and an average accelerating gradient of 31.5 MV/m does not appear at this point as an
unreasonable long-term goal. This belief is based on the rather encouraging results on peak
performance of TESLA-type superconducting cavities, and the prospects of even higher
gradients by using different cavity shapes as evidenced by recent results on single cell
superconducting cavities at KEK and Cornell, or the promising results achieved with cavities
made of large-grain or single-grain niobium.

The committee however wishes to point out that this performance is by no means in hand at
present. If the gradient value taken for the RD was to be chosen more in line with the general
design principles (as observed above), the design accelerating gradient would be significantly
lower.

The committee encourages the design team to be prepared to take a fresh look at what the
optimum design accelerating gradient should be as soon as more information from the R&D
program becomes available.

The committee believes that a very aggressive, world-wide, well-coordinated, R&D program
is necessary to defend the case of an accelerating gradient as large as 35 MV/m. The
committee recommends that this R&D effort have a very high priority in the overall ILC
R&D plan. The committee would like to learn about the plan at its next meeting.

The committee notes that some spread in the anticipated cavity performance has already been
taken into account in the choice of the average accelerating gradient value.

Sorting of accelerating structures or phasing offset may be considered as methods to cope
with a larger spread in accelerating gradient, thereby avoiding the effort of reprocessing weak
accelerating structures and loosening the specification on the required minimum performance
of individual resonators. This naturally would require a correction of the anticipated ratio of
peak to average performance.



The committee endorses the effort to achieve a higher accelerating gradient by optimization
of the cavity shape and the effort to reduce the cavity preparation effort by the use of new
materials such as large grain niobium, given that these efforts are appropriately prioritized in
view of the more important issue of providing reliably high gradient cavities based on the
TESLA type cavities and the well established processing methods. A worldwide
coordination of the cavity innovation program is strongly encouraged.

Strategy for upgrading to higher energy

The ILC baseline design for a center of mass energy E.n, of 500 GeV includes the capability and
a roadmap for upgrading the facility to Ecm= 1 TeV. The main element of the upgrade plan is
that the geometry of the beam delivery system (BDS) allows an upgrade to 1 TeV (by replacing
and adding beam transport elements in the BDS) and by extending at some future time both the
electron and the positron tunnels at their low energy ends to provide the space for additional
accelerating structures and RF systems.

The committee can see why the GDE considers the provision of additional tunnel in the first
stage of the project for the purpose of upgrading to higher energy at a later time as
unattractive, despite the fact that the overall cost for the 1TeV machine is expected to be
lower if one would proceed that way.

The committee remarks that the GDE is aware that this upgrade strategy implies that the
industrialization program and the learning curve in industrial production of cryostats, cavities
and modulators will have to be repeated, that the cost impact of this way of performing the
upgrade has not yet been estimated.

The committee did not converge to a clear recommendation concerning alternative upgrade
strategies. It wants to point out however, that a possible strategy exists which consists in
starting with a longer tunnel and a lower gradient for the 500 GeV machine. According to the
cost versus gradient curve shown to the committee, this is expected to have only relatively
little impact on the cost for gradients as low as 25 MV/m, especially if one takes into account
that this curve may be too optimistic for the high gradient range. The 1 TeV option could
then be implemented by upgrading the RF power and would rely on further progress in
reliably producing cavities with larger gradients at no additional cost before cavity mass
production starts. Proceeding this way does not exclude the option to pursue the present
upgrade plan with no extra penalty if high gradients cannot be achieved. The advantage of
this procedure would be (provided that all these assumptions can be verified) to combine a
reduced risk of missing the desired performance of the 500 GeV main linacs with the option
for a presumably significantly less costly upgrade to 1 TeV. The committee thus wants to
make sure that this option is discussed and well understood by the GDE.



RF Systems

The status of the design of the main linac RF systems was presented to the committee. The baseline
design consists of TESLA type cavities and cryostat with minor modifications and adaptations. The
option for alternative cavity shape and alternative cavity material is kept open and will be developed
in the R&D program. Modifications and improvements with respect to the TESLA design are also
anticipated in the coupler and tuner systems.

The baseline for the pulsed RF high voltage supply consists of a bouncer-circuit modulator, which is
an established technology.

An R&D program is underway to develop a modulator with a modular architecture consisting of
Marx generator cards which allow a parallel charging and a serial discharging of the electrical power
into the klystron. This design promises a considerable cost reduction due to mass-producibility and
enhanced availability due to the ease of providing margin by just adding cards. The system is also
quite compact which should help to economize space in the tunnel.

e The committee believes that this is a worthwhile development and wants to encourage
further R&D effort.

The committee notes that a satisfactory solution for thel0 MW klystron is not yet at hand.

e The committee notes that an appropriate R&D program which follows several paths at
this point is underway to arrive at an improved version of an L-band klystron. The
committee endorses and encourages these R&D activities.

The committee notes that the RF control is very challenging.

e It is unclear to the committee why amplitude variation at flat-top needs to be limited to
0.1%.

While there is a baseline RF distribution scheme with circulators to handle the reflected RF power,
alternative RF distribution schemes without circulators with presumably lower costs are being
considered.

e The committee would like to encourage this effort.
Change Control

The mission, the working model, and the first actions of the change control board were presented to
the committee as one of the important management tools to maintain consistent baseline design while
the elements of the design are evolving as the result of the ongoing effort to improve on performance,
consistency and cost.

e The committee is pleased to see that this important design instrument has already started
its activities. However, the committee is concerned with the implementation of present
change control and believes that significant difficulties could arise once a large number of
design changes is requested along the way to the RDR, including those resulting from
R&D programs.

e The committee would like to recommend establishing clear rules of authorization of
change requests. This way, some filtering of the change requests is already achieved
before the board has to deal with them.
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e The committee takes note that no impact criteria have been defined. Once impact criteria
have been established, clear rules for escalation and communication of change requests
are encouraged as well. The interface between the RDR management board and the
change control board must be defined clearly.

e The committee would like to emphasize that CCB decisions must be prepared and
communicated with all the technical groups. Each group must be informed of a change
request and asked for its impact on their system.

e The committee proposes further the consideration of differentiating between the
acceptance procedure for requested changes and the execution and implementation of
changes while maintaining a consistent design. The latter task cannot be provided by a
committee but requires considerable technical and engineering support.

e The committee is concerned with the present level of version control. In order to
maintain a series of reference designs to be able to perform consistent calculations,
simulations and comparisons, a higher level of formality and the use of more
sophisticated tools is probably necessary.

e The committee encourages the GDE to make cost considerations an important element in
the change control procedure. The committee is not sure that some recent change
requests would have been accepted by CCB if cost considerations had been included in
the acceptance criteria. (Possible examples are the change to 650 MHz in damping ring
RF frequency and the 1.3 km insert in the positron main linac tunnel for timing purposes).

Cost and Cost Estimation

A detailed description of the cost models and methodology for the RDR cost estimate was presented
to the committee.

The committee endorses plans to provide a region-independent cost estimate and the rules for
translating the cost, or part of the cost, into cost estimates according to the rules in each
region.

The committee did not see any plans on how to execute cost control on the evolving design.

Since the design effort so far has been primarily driven by performance considerations, the
committee is concerned that the resulting design will resist attempts of cost reduction. The
committee feels that the GDE should be prepared for larger design changes to arrive at a
concept which is robust with respect to cost reduction.

The committee heard little about the methods to encourage or enforce cost consciousness in
the design process. The committee is moreover somewhat concerned about the concept of
producing first a performance driven design and then introducing cost consideration in a
second stage. In order to arrive at a substantial cost reduction in the second stage, very
painful design changes might be necessary which may be unfeasible to implement at this later
time. The committee encourages the GDE to introduce cost consciousness immediately as an
integral part of the design

The committee finds it difficult to offer direct advice on how to encourage and assure cost
consciousness throughout the design team. The committee, however, feels that this task can
not primarily rest on the shoulders of the area and system managers but has the opinion that it
is a primary responsibility of the GDE. Cost reviews have been mentioned as a possible

7



instrument of cost control in the design phase. The committee suggests charging the RDR
Management Board explicitly with the task of providing guidance for cost conscious design,
the encouragement of cost-saving design decisions and the rejection of costly design
approaches. The committee notes that this task naturally has to overcome the resistance of
the area and system providers which feel primarily responsible to deliver a working design
which will meet the performance goals. It will be vitally important to strengthen the
authority of the Board (if this is the body which will be assigned to make cost-based
decisions) to assure a successful outcome of this task.

e The committee also would like to suggest including cost consideration at an early stage in the
industrialization process. The industrialization process for any technical system or major
component should not be started up without a clear view of how much responsibility for
achieving the performance goals is deferred to industry (the decision of build-to-print or
build-to-performance).

e The committee understands that it is very important to make use of the large momentum
which has been developed since the ILC design effort has started, and the committee would
not like to see this effort slowing down. Given the large amount of work to be done and
given the anticipated accuracy of the cost estimate of 20%, however, the committee is
concerned that it might be difficult to succeed with this task by the current goal of the end of
2006.

Availability Aspects

The committee takes note that the decision for a double tunnel is based primarily on availability
considerations.

e The committee would like to make sure that other considerations such as safety have been
taken into account in the layout of the tunnels.

e The committee is concerned that some of the assumed improvements in component reliability
might be unrealistic. The committee would like to hear more details in the future.

Civil Construction and Conventional Facilities

A review of technical site considerations and planning for conventional facilities based on
evaluations of three site examples was presented to the committee. One of the important conclusions
from the assessment is that a deep tunnel will have a number of advantages.

e The committee considers these activities well underway, and recommends that sufficient
attention is paid to, and a considerable effort is devoted to, the issues associated with
conventional facilities.

The committee was informed about a bid-to-host activity within the US in order to provide the
technical preparation of the US site proposal.

e The committee is unsure whether now is the optimum time to proceed with these activities.
The committee is aware that these activities are not within the responsibility of the GDE or the
Americas Regional Team (ART) R&D program.

R&D Program

The activities of the R&D board of the GDE were presented to the committee. The difficult task of
the R&D board is to coordinate the worldwide R&D activities for the ILC without any direct
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authority over R&D funds. The first activities of the board are to work out a prioritization of the
ongoing and planned R&D activities, and avoid unnecessary duplication.

e The committee did not see an overall R&D plan with milestones. The committee would like
to encourage the GDE to aggressively pursue its plans to develop an explicit R&D plan
including milestones.

e The committee wants to point out that the communication between the R&D activities in the
regions and the GDE must be improved. The regional directors bear the primary
responsibility for this.

e Formal relations between the ILC R&D program in the US and the GDE R&D board are
being established, which is expected to provide considerable progress towards a well
coordinated R&D program. The committee welcomes this as an important step towards
better overall coordination. The possibilities for the GDE to influence the ongoing and
planned R&D activities in Europe and Asia, however, are quite limited and so far not very
successful. The committee believes that the regional directors must take action in order to
ensure better overall coordination.

e At this point, the committee rates the overall coordination and the overall focus of the R&D
program as unsatisfactory. The committee did not see effective instruments being developed
to provide the overall coordination and the focus. The regional directors should work with
the regional ILC sub-system technical coordinators as a group to develop a focused program
in each technical area.

e The committee is thus very concerned about the present status of the worldwide R&D
program. Given the large amount of work to be performed in order to prepare for
construction of the ILC, the present lack of sufficient R&D funds, and the current regional
imbalance in those available will, if they persist, create a serious problem for the ILC.

Communication

Communications among the GDE members and between GDE and the design and R&D teams was
raised as one area of concern by the director of GDE to the ILCMAC. The committee noticed that
some progress has been made recently to overcome the difficulties with world-wide distributed
design and R&D efforts. Besides the use of email, telephone and video conferences, there is a
centralized agenda server located at CERN, there are new communications tools in use such as
WEBEX, and a central database for the ILC provided by DESY is in preparation.

The committee feels that perhaps some of the communication problems are related to the
regional control of the funds to carry out R&D and design work, to different regional interests,
and to different views on the relationship of ILC activities to other activities in a region.

The committee recognizes the special responsibility of the regional directors to avoid
misunderstanding and misinterpretation between GDE and regional activities. It is important
that relevant information on ILC related activities in the regions is brought to the attention of
the GDE and be coordinated with initiatives of the GDE. The committee would like to point
out that it should also be the responsibility of the ILCSC to make use of its influence in the
regions on these matters.

As noted earlier, the committee further suggests that the communications with the detector
and the physics community of the ILC should be strengthened by more formal relationships
and regular communications. Well-organized communication between GDE and the ILC
physics community is important especially to reach consensus on the design issues that have
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significant impact on physics capabilities. The committee believes that well established
communication between GDE and the ILC physics community should be institutionalized,
and that ILCSC should give some guidance in this area.

The committee would like to mention that communication is a serious issue as such and
needs attention and resources. The committee suggests that the ILC communication group
should also look into possible problems of communications within GDE and the ILC design
and R&D teams. Replacements for the unscheduled exchange of information that takes place
within a laboratory must be provided. The committee wants to point out that these problems
are taken rather seriously by private industry, and professional support in these matters is
available and can be made use of.

Topics to be addressed at the next MAC meeting

The committee would like to GDE to provide more technical and detailed information at the next
ILCMAC meeting. In particular, the committee would like to learn in more detail about

Availability, safety and machine protection aspects.
Detailed information on the progress of the configuration and the cost estimate.

The damping rings are three rings of Tevatron (or HERA) size. MAC would like more
information on their design at the next meeting.

R&D program on superconducting RF cavity development.
Low Level RF Control

Next MAC Meeting

The next ILC-MAC meeting is foreseen on Sept 20/21/22 2006 (2 ¥ days).
The location is yet to be decided.
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22 March 06

ILC Machine Advisory Committee (MAC) Mandate

1. The oversight of Global Design Effort (GDE) activities is by the International Linear Collider
Steering Committee (ILCSC); MAC will assist ILCSC in one of ILCSC’s oversight functions.

2. MAC will meet two or three times per year until ILCSC and the International Committee for
Future Accelerators (ICFA) approve the Reference Design Report (RDR).

3. MAC will review GDE accelerator activities; it will report to ILCSC.

4. MAC will review the following aspects of the Baseline Configuration Document (BCD):

a) Is the conclusion of BCD reasonable and consistent with the overall ILC system? Is the BCD

design consistent? Is it optimized to produce maximum physics output? Is the plan to upgrade the

machine to 1 TeV appropriate?

b) Are there any BCD items that MAC feels should be reconsidered?

c) Are there any issues that MAC thinks should be discussed in a broader context by ILCSC?

5. MAC will review the process that will lead to the RDR:

a) Is the organization of GDE appropriate for this activity?

b) Is the accelerator design process appropriate?

c) Is the cost estimate process appropriate?

d) Are the milestones envisioned in the RDR appropriate and realistic?

6. Inaddition, MAC will review the RDR for the following:

a) Is the RDR design reasonable and consistent with the overall ILC system? Is the RDR design

consistent? Is it optimized to produce maximum physics output? Is the plan to upgrade the

machine to 1 TeV appropriate?

b) Is the estimated cost reasonable?

c) Is the envisioned project schedule reasonable?
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AGENDA

Thursday 06 April 2006

Review of the BCD @3:30->17:30) .]

13:50  Overview (30) (& Slides ) Barry Barish (Caltech)
Process and Highlights

14:20  Technical Features of the BCD (1h00") (& Slides ) Tor Raubenheimer (SLAC)
15:20 break

15:50  The Main Linac (45 (& Slides ) Chris Adolphsen (SLAC)
16:35  Conventional Facilities (45') (& Slides ) Victor Kuchler (Fermilab)
17:20  Change Control Board (CCB) Report (30) (& Slides ) Nobu Toge (KEK)

Friday 07 April 2006

Efforts on the Reference Design Report and R&D Program towards the ﬂ

TDR (08:50->12:20)

08:50  Overview (30" (& Slides ) Barry Barish (Caltech)
Organization, Schedule, Approach and Goals

09:20  Design Cost Board (DCB) Report (30) (& Slides ) Peter Garbincius (FNAL)

09:50 RDR Management Accelerator Design Towards the RDR

(30) (@ Slides ) Nicholas Walker (DESY)

10:20 break

10:50  Global R&D Board (30" (& Slides ) William J. Willis (Columbia)
11:20  European Regional Program (20 (& Slides ) Brian Foster (University of Oxford)
11:40  Asian Regional Program (20) (& Slides ) Kaoru Yokoya (KEK)
12:00  Americas Regional Program (20" (& Slides ) Gerald Dugan (Cornell University)
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BEH3—4

ILC-MAC member list

Name Affiliation Expertise, etc

Ferdinad Willeke DESY Chair

Norbert Holtkamp ORNL linac, RF, LC, Project

Katsunobu Oide KEK e-ring, Accelerator Physics, Project
John Seeman SLAC e-ring, Accelerator Physics, Project, MDI
Pillipe Lebrun CERN LHC, project management, cryogenics
Mike Harrison BNL superconducting magnets, project

Dave McGinnis FNAL RF, accelerator physics, project

Claus Rhode TJL cryogenics

Lenny Rivkin PSI low emittance ring, accelerator physics
Takaaki Furuya KEK SCRF

In-Soo Ko PAL linac, accelerator physics, project

Bernd Loehr DESY long term technical coordinator of ZEUS
Burt Richter SLAC project, Accelerator physics

Gunter Geschonke CERN RF, SCRF

Yuri Shatunov BINP accelerator physics, project

or other person from Russia

Shin-ichi Kurokawa KEK Chair of ILCSC, ex-officio

Roy Rubinstein FNAL Secretary
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Recent GDE Activities and
Plans

Nobu Toge (KEK)
LC Project Meeting of KEK
April 25, 2006



Major Meetings

* Frascati GDE Meeting (Dec. 7-9, 2005)

— http://www.linearcollider.org/cms/?pid=100018
5

. Ba_ngalore GDE Meeting (Mar. 9-11, 2006)

— http://www.linearcollider.org/cms/?pid=100020
3

* Vancouver LCWS (July 19-22, 2006)
— http://vlcwO6.triumf.ca/index.htm

e Valencia GDE Meeting (Nov. 6-10, 2006)

LC Proj Mtg Draft v.0.1 (Apr. 19, 2006) - 2
N.Toge



Between Snowmass and Frascati (1)

e BB, at Showmass 2005, said —

— Schedule
« Begin — define configuration (Snowmass 2005)
« Baseline Configuration Document (end of 2005)

e Baseline under configuration control (Jan 06)
* Develop Reference Design (end of 2006)
« Coordinate the supporting R&D program

— Three volumes — 1) Reference Design Report; 2) Shorter glossy
version for non-experts and policy makers; 3) Detector Concept
Report

e Authoring instructions given by EC at
http://www.linearcollider.org/cms/?pid=1000104

LC Proj Mtg Draft v.0.1 (Apr. 19, 2006) -
N.Toge



Between Snowmass and Frascati (2)
Design Choices to Make

Luminosity Parameters }

for 500 GeV }
RF Gradient
for 1 TeV

Cavity Shape }

{nne aor two [IRs

Laser-straight or terrain
following linac

{single tunnel

Main linac tunnel

wo tunnel with £55 : :
[t plvaReL I v RCE configuration

Damping ring location }

_
Damping ring concept

\—[ 17 km ‘dogbone’ }

Etwn tunnel no access

Top Questions
{mnventﬁnnal ]—-\

undulator positron source
compton

need for e+ pre-DR }

LC Proj Mtg Draft v.0.1 (Apr. 19, 2006) - 4
N.Toge



Between Snowmass and Frascati (3)

e BC—-A forward-looking configuration which we are reasonably

confident can achieve the required performance and can be
used to give a reasonably accurate cost estimate by mid/end-

2006 (> RDR).

e AC—A technology or concept which may provide a significant
cost reduction, increase in performance (or both), but which will
not be mature enough to be considered baseline by mid-end

2006.

— BCD outlines the ILC complex.

— Not a design report, but it describes the essential choices,
Including the gradient, DR shape, e+ production scheme, #
of tunnels, # of IPs, together with the reasons for the choice.

LC Proj Mtg Draft v.0.1 (Apr. 19, 2006) -
N.Toge



Between Snowmass and Frascati (4)

« Task forces formed (October, 2005)

« Draft writing started at
http://www.linearcollider.org/wiki/doku.php?id=bcd:bcd _home

* In Nov. 2005, EC requests 5 groups to draft “white papers” on
— Energy upgrade - ... = Tunnels for 500GeV-only first

— |IP configuration - 2

— #of tunnels - 2

— E+ source - undulator

— Tunnel alignment - ~ Follow gravity

* DR meeting (CERN, Nov.9-11, 2005) = 1 e-, 2 e+ ~6km

e - “Strawman BCD” publicized on Nov.11-18, 2006.

o EC solicited comments from Richter, Oide, Rivkin, Moortgat-Pick

« All put together at
http.//www.linearcollider.org/wiki/doku.php?id=bcd:dec2005version

LC Proj Mtg Draft v.0.1 (Apr. 19, 2006) -
N.Toge



From Snowmass to a Baseline
(BB report at MAC review, Apr. 2006)

Snowmass ‘

\

August September October November December

WW/GG summaries

Response to list of 40+ decisions

® All documented ‘recommendations available on
ILC Website (request community feedback)

‘ Review by BCD EC l BCD EC publishes

BCD Executive Committee: ‘strawman’ BCD

Barish

Dugan, Foster, Takasaki Public l _

Raubenheimer, Yokoya, Walker Review ® Frascat
LC Proj Mtg Draft v.0.1 (Apr. 19, 2006) - GDE

N.Toge meeting



Frascati Meeting (1)

 “Approval’ of Frascati BCD.
— In the plenary session
« Overview of “expert comments”.
e Some discussion on the spot.
— Check Frascati BCD web page for record.
1st stage
5GeV Electron 2 Positron
P Undulator B:
& g Main Linac Main Linac % %
2nd stage
Electron >0 Positron
Undulator §5 e _____fx_l
%O Main Linac Main Linac QG
LC Proj Mtg Draft v.0.1 (Apr. 19, 2006) -

N.Toge



Frascati Meeting (2) - CCB

« CCB (Change Configuration Board)

BCD now under change control, upon approval at Frascati.

CCB converted essential contents of Frascati BCD into MSWord
files.

An hierarchical system of requesting, evaluating and approving
changes has been instituted and has started working

BCD will evolve, and principal backbones of RDR, when
produced, shall be consistent with BCD.

For details, see
http.//www.linearcollider.org/wiki/doku.php?id=bcd:bcd _home

CCB will also evaluate R&D defined by the ACs and develop
views on what needs to be demonstrated in order to be
considered for a CCB action to replace the baseline.

LC Proj Mtg Draft v.0.1 (Apr. 19, 2006) -

N.Toge



Change Control Board (CCB)

Nobu Toge (chair) Asia

Markiewicz JS
Mishra JS
Funk JS
Kubo Aslia
Kuriki Asia
Pagani EU
Blair EU
Schulte EU

LC Proj Mtg Draft v.0.1 (Apr. 19, 2006) -
N.Toge
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Frascati Meeting (3) - DCB

 The Design / Cost Board will be responsible for
assessing and providing guidance for the overall RDR
design effort program. The DCB initial goals will be to
propose the overall structure and content for the RDR
document to be developed by the end of 2006. It also
will provide early guidance required to enable the design
| cost effort to get fully underway by the time of the
Bangalore GDE meeting.

« The DCB will set goals and milestones for producing the
RDR, conduct design reviews and provide guidance and
assessments of the RDR effort. The DCB will report to
the Director and EC regularly as the design / cost effort
progresses, reporting on early evaluations of costs,
problems and changes needed in the BCD, etc.

LC Proj Mtg Draft v.0.1 (Apr. 19, 2006) - 11
N.Toge



Design Cost Board (DCB)
Peter Garbincius (chair) US

Phinney

Paterson

Kephart
Enomoto
Shidara
Terunuma
Bialowons
Delahaye

Mueller

'roj Mtg

Draft v.0.1 (Apr. 19, 2006) -
N.Toge

US
US
US
Asia
Asia
Asia
EU
EU
EU



Frascatl Meeting (4) - RDB

 The Global R&D Board will be responsible for assessing and
providing guidance for the overall R&D program. The RDB
will suggest priorities for the research facilities and R&D
supporting the baseline, the R&D on alternatives to the
baseline and selective R&D that could further the field in the
longer term. The mission will also include global
assessments and recommended priorities for the detector
R&D program and evaluate the balance between accelerator
and detector R&D.

« The RDB will develop a proposal driven program, structured
In the sense of defined goals, and milestones, and resources
evaluated on a common basis to allow comparison across
different regions and national funding systems. It will conduct
reviews and identify gaps in coverage of topics, resource or
technical issues, duplications, and other concerns..

LC Proj Mtg Draft v.0.1 (Apr. 19, 2006) - 13
N.Toge



Global R&D Board (RDB)

Bill Willis (chair) US

Padamsee JS
Himel JS
Wolski JS
Hayano Asia
Higo Asia
Elsen EU
Lilje EL
Garvey EU
Damerell EU

LC Proj Mtg Draft v.0.1 (Apr. 19, 2006) -
N.Toge
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Frascatl Meeting (5) — GDE Organization

GDE
Directorate

GDE
Executive Committee

GDE GDE GDE
R & D Board Change Control Board Design Cost Board

4 N 4 N

Global RDR
R&D Program Design Matrix

- ) - /

At Frascati, first descriptions were given on the proposed organization structure
above, and discussions began as to what this means, and who should do what
In which areas.



Between Frascati and Bangalore (1)
Interim Meetings

e Jan 19-20, 2006 at KEK
— http://lcdev.kek.jp/GDE/ASL2006KEK/

 Feb 13-14, 2006 at FNAL

— http://ilcagenda.cern.ch/conferenceDisplay.py?confld=14

e Discussions on

— ldentify “First ILC Costing Towards 2006 End” as the TOP
PRIORITY
— Specifically,
 Remaining baseline choice issues (DR RF, timing, layout, and many
other details)
« Tasks of Area System Leaders and Technical System Groups
* Need for organizing the whole team according to “RDR Matrix”.

— Rough schedule

LC Proj Mtg Draft v.0.1 (Apr. 19, 2006) - 16
N.Toge



Between Frascati and Bangalore (2)

Technical Systems

RDR Matrix

Area
Systems

€- source

e+ source

Damping
Rings

RTML

Main Linac

BDS

Vacuum systems
Magnet systems
Cryomodule

Cavity Package

RF Power
Instrumentation

Dumps and Collimators
Accelerator Physics

Global Systems
Commissioning,
Operations & Reliability
Control System
Cryogenics

CF&S

Installation

LC Proj Mtg

Draft v.0.1 (Apr. 19, 2006) -

N.Toge

17




Between Frascati and Bangalore (3)
RDR Matrix (cont)

 |dentification of point of contacts.

e \Web areas created for

— Area Systems:

http://www.linearcollider.org/wiki/doku.php?id=rdr.rdr_as:rdr_as
home

— Technical systems:
http://www.linearcollider.org/wiki/doku.php?id=rdr:rdr ts:rdr ts h
ome

— RDR Notes, Proc and Docs from DCB, including RDR outlines,
proposed WBS, costing guidelines:
http://www.linearcollider.org/wiki/doku.php?id=dcb:dcb_home

 Regular Area/Tech video/phone meetings started
— http://ilcagenda.cern.ch/cateqoryDisplay.py?cateqld=42

LC Proj Mtg Draft v.0.1 (Apr. 19, 2006) - 18
N.Toge



Between Frascati and Bangalore (4)

 CCB: Follow-up on the BC document
— CC procedures

— |dentification of additional burning Baseline issues
e Beam timing
DR RF frequency
« RTML layout
e E+ system layout

— Initial CC “runs”

« RDB:
— Compilation of ongoing R&D programs
— Essential R&D issues

— http://www.linearcollider.org/wiki/doku.php?id=rdb:rdb
_home

LC Proj Mtg Draft v.0.1 (Apr. 19, 2006) - 19
N.Toge



Bangalore GDE I\/Ieetlng (1)

e Standard reglonal overview and [ i 215 B 118 f-pmm— gl

e Area Systems status review repg;: ¥
— Reconfirm RDR matrix =
— Reconfirm BC ™\

— ldentify missing parts ) o sl 5

— Assigned (cost driven) priority to delivering them

e Parallel “discussions” in various combinations
among EC, DCB, RDB, AGs towards RDR.

— Review WBS
— Produce a milestone driven schedule towards
Vancouver.
LC Proj Mtg Draft v.0.1 (Apr. 19, 2006) - 20
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Bangalore GDE Meeting (2)

----- Target of costing -----

1st stage

Electron Positron

\ator
5GeV Uﬂdu

5GeV
Linac

2nd stageé  Ejgctron Positron

keep-alive

LC Proj Mtg Draft v.0.1 (Apr. 19, 2006) - 21
N.Toge



Bangalore GDE Meeting (3)

----- Target of costing -----
Refined discussion on Tunnel Crosssection.

Beam Tunnel Support Tunnel

X-Y Sections X-Y Sections Air Ducts 0.75m to 1.0m ID Minimum
2 1 Supply, 1 Exhaust @ 12 to 16 KCFM
~60 degree incidence S

Exhaust Air
Activation
Exposure =7 TBD

~25 meters ”

Personnel
Radiation
Exposure =7 TBD

BEAM

0.35 meter ID
penetration

%,

Support Tunnel Inside @ Floor ~ 4.4 Meters wlo
A One meter Personnel Egress Allowance for Equipment Conveyance Obstruction

LC Proj Mtg Draft v.0.1 (Apr. 19, 2006) - 22
N.Toge



LC Prc

Bangalore GDE Meeting (4)

. Example of WBS

by.

141 EEcton Lnac 15 = 150 G eV 1l|each 11 o
1413 ConoModuk (L3GHE=) -PHG 552|each 11 0
141313 Modulk 1|each 0 Of@ C
1431312 SC Caviy Fabrraton 8| each 0 o
1413121 Ma=ml 1lleach 0 4]
1411211 Hobaim RER3I00 1leach 0 0
141312312 Hobim RRE3I0 1|each 0 o
143132233 N obim Tisnim 1l|{each 0 0
143112314 C myopem 0|each 0 o
183322 Reacnator Producton 1|each 0 0
1413223 5C ResonatrM achhng 1lleach 0 0
143133223 5C ResonatmrE Ekctrn Beam W eHing 1l|each 1) 0
1413223 5C ResonatorBesem bl l|each 1) 0
1413123 Tuner 1leach 0 ]
1413233 TunerM echants O|each 0 0
1413232 TunerE kEctonia 0| each 0 o
1411233 PEzo Tuner Oleach 0 4]
1413124 Hehm Vezssl 1l|each 0 o
1411241 Tisnim Vesssl 0| each 0 0
14113 SC CaviyAssembly g8|each 0 0
1413131 EC CaviyA=semblr O|each 0 0
14114 SC Caviy &|each 0 0
14135 Coyoaat 1|each 0 0
141351 Materal 1|each 0 o
14115131 Elhck Femom agnetr) Steel 0| each 0 i
141152 Vaonm Veaseal 0Oleach 0 0
1413156 Cooelat 1|each 0 o
14117 PowerCoupkr Zleach 0 0
14118 HOM Coupkr 1lleach 0 0
1412 5C Quadmpok, Comecor, hstmm entaton Phg. -PHE 138|each 0 o
141243 5C Quadmpok 1|each 0 0
143323 Cormecton M agnet 1|each 0 o
Page 8 of17
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Accelerator Labordtory, KEK

1511

1512

@ Bangalore GDE Meeting (5)

First Draft Propy

YSal of RF WBS

RF Systems - Damping Rings
1.5.1.3.1 Electron Damping Rings
1.5.1.3.1.1 CW RF Stations

1.5.1.3.1.1 Klystrons
1.5.1.3.1.1 Waveguide
1.5.1.3.1.1 Cavities
1.5.1.3.1.1 Tuners
15.1.3.1.1 LLRF
1.5.1.3.1.1 Infrastructure
1.5.1.3.1.1 RF Integrated Safety Systems

1.5.1.3.2 Positron Damping Rings
1.5.1.3.2.1 CW RF Stations
1.5.1.3.2.1 Klystrons
1.5.1.3.2.1 Waveguide
1.5.1.3.2.1 Cavities
1.5.1.3.2.1 Tuners
1.5.1.3.2.1LLRF
1.5.1.3.2.1 Infrastructure
1.5.1.3.2.1 RF Integrated Safety Systems
Ring to Main Linac (RTML)
15.1.4.1 Electron RTML Systems
1.5.1.4.1.1 10MW RF Stations
1.5.1.4.1.2 High Performance LLRF
1.5.1.4.1.3 Infrastructure
1.5.1.4.1.4 RF Integrated Safety Systems
Positron RTMLSystems
1.5.1.4.2.1 10MW RF Stations
1.5.1.4.2.2 High Performance LLRF
1.5.1.4.2.3 Infrastructure

15142

RF System - Main Linacs 1.5.1.3
1.5.1.1.1 Klystron

151111 Solenoid

151.1.1.2 Socket, wiring

1.5.1.1.1.3 Vacuum pumps, instrumentaion

15.1.11.4 Power supplies Solenoid, Filament

151.1.15 RF Pre-driver

15.1.1.1.6 Local Diagnostics-Controls-Protection
1.5.1.1.2 Modulator

15.1.121 Pulser Forming Unit

1.5.1.1.2.2 Charging Supply

151.1.2.3 HV Cable Plant

15.1.1.2.4 Pulse Transformer

1.5.1.1.25 Local Diagnostics-Controls-Protection
1.5.1.1.3 RF Distribution

1.5.1.1.3.1 Waveguide distribution

1.5.1.1.3.2 Cavity Coupler Matching tuners

1.5.1.1.3.3 Hybrids and Loads

1.5.1.1.24 Motor drivers

15.1.1.25 Gas & Vacuum Systems

15.1.1.2.6 Local Diagnostics-Controls-Protection 1514
1.5.1.1.4 Integrated Controls-Diagnostics- Interlocks-Protection-PPS

151141 Klystron

15.1.14.2 Modulator

1.5.1.1.4.3 RF Distribution

1.5.1.1.4.4 LLRF, Feedback & Tuning
1.5.1.1.5 Infrastructure

151151 Instrument Racks & Cabling

1.5.1.15.2 Cable Trays

1.5.1.153 Electrical Distribution - Primary, secondary

15.1.154 Cooling water system
15.1.1.6 RF Integrated Safety Systems

RF Systems - Sources
1.5.1.2.1 Electron Sources

151211 10MW RF Stations Warm Structures( Rollup)
15.1.2.1.2 10 MW RF Stations - 5 GeV Linac (Rollup)
1.5.1.2.1.3 Bunch Compressor RF Systems
1.5.1.2.1.2.1 Solid State Amplifier System
1.5.1.2.1.2.2 LLRF System
1.5.1.2.1.2.3 Infrastructure
1.5.1.2.1.4 RF Integrated Safety Systems
1.5.1.2.2 Positron Source
151221 10MW RF Stations Warm Structures( Rollup)
15.1.2.2.2 10 MW RF Stations - 5 GeV Linac (Rollup)
15.1.2.2.3 Bunch Compressor RF Systems
1.5.1.2.2.2.1 Solid State Amplifier System
15.1.2.2.2.2 LLRF System
1.5.1.2.2.2.3 Infrastructure
15.1.2.2.3 RF Integrated Safety Systems

LC Proj Mtg

Draft v.0.1 (Apr. 19, 2006) -

N.Toge

1.5.1.2.2.2 RF Iegrated sarety Sysiems

HLRF WBS Organization - RSL030806
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Bangalore GDE Meeting (6)
Costing Process

 Yokoya’ summary said:

— Estimate Value' rather than Cost’

— 500GeV. Essential components for 1TeV can
be included.

— Aim at 20% accuracy

LC Proj Mtg Draft v.0.1 (Apr. 19, 2006) -
N.Toge
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Bangalore GDE Meeting (7)

Definition of the Value’

Selection from 23 rules

2. Cost estimate on the basis of a world wide call for tender
8. No contingency is calculated. The risk will be analyzed and assessed separately.

10.

12.
13.
15.

16.

19.

22.

Fixed raw material prices, i.e. for copper, steel and niobium, and fixed prices for
power are used.

The external labor is included in the value.
Internal (institute) labor will be estimated in person hours.

Site dependent cost due to real reasons is taken into account, i.e. different geology
and landscape, availability of electrical power and cooling water different cycling rate
of electrical power etc.

Site depending cost due to formal reasons are not taken into account. An
International treaty above national laws will equalize the differences of the different
regions.

One common design including the footprint is used, unavoidable differences due to
physical reasons are allowed.

Additional regional options are allowed, i.e. use of existing machines or substantial
cost savings.

Check the following URI for the latest guidelines:

LC Proj Mtg Draft v.0.1 (Apr. 19, 2006) - 26

http://www.linearcollider.org/wiki/doku.php?id=dcb:rdr notes procedures and docu
ments
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Bangalore GDE Meeting (8)
Construction/Installation Schedule

Need to specify roughly for cost estimation,

This is NOT the proposed ILC construction schedule.

7 years — after funding authorization => t0O
through installation of all components

need to start installation of components

. while civil construction continues:
. t0+30 months: e- SRC, e+ Keep-Alive, RTML arcs
. t0+33 months: DR t0+47 months.: start ML
. t0+65 months: last sec ML & BDS

. t0+78 mo.: t0+6.5 yrs.: last components delivered
. t0+84 mo.: t0+7 yrs.: last component installed

Start Commissioning each sub-systems as soon as its components
are installed

LC Proj Mtg Draft v.0.1 (Apr. 19, 2006) - 27
N.Toge



Bangalore GDE Meeting (9)
R&D Board

e R&D is not the main focus of this meeting but
will be an essential iIssue In the near future

« RDB

— Has created a list of required R&D items
— Is going to collect information on R&D status and
nlans from over the world
e |deal R&D Program’
— Prioritized list of R&D items presented

— This will be evolved to include schedules and
resources.

LC Proj Mtg Draft v.0.1 (Apr. 19, 2006) -
N.Toge
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Bangalore GDE Meeting (10)

Segment of a

tion has several

The whole coll

LC Pr

800 —
[« > Jlaf{c][+]

R

PPT for ILC

riority lis

ndred entries.

open all | close all

4 Accelerator

M- DR
L1) CR
®-] BD
-0 rs
B+ 5C

H-{Z] SC_Shapes

[+-' {5
1
D

E{] €T
&3] IS

1 03
Sl
St
]
S
S

SC

Materials
Basic_Studies
Fabrication
Preparation
Test

String_Assy
_Coupler

B
SC_

HOM
Tuner

LL wake field
analysis

LL gradient

LL performance
in modules

RE wake field
analysis

RE gradient

RE performance
in modules

Superstructure
with
superconducting
joint

high

high

moderate

high

high

moderate

moderate

in
progress
in
progress
in
progress
in
progress
in
progress

undefined

in
progress

IN. 1 0ge

FNAL SLAC

KEK TINAF

KEK

FNAL SLAC

Cornell

TINAF

Carry out complete wake field analysis computationally and check
with measurements

Achieve gradient and Q expectations up to at least 35MV/m first in
S-cell cavity tests.

Achieve gradient and Q expectations up to at least 35MV/m in
modules with beam. Check Wake fields and HOM damping in
modules with beam.

Carry out complete wake field analysis computationally and check
with measurements

Achieve gradient and Q expectations up to at least 35MV/m first in
S-cell cavity tests.

Achieve gradient and Q expectations up to at least 35MV/m in
modules with beam. Check Wake fields and HOM damping in
modules with beam.

Explore the 'superstructure’ concept to improve the packing
fraction and reduces the number of couplers.Develop a
superconducting joint to join superstructure cavity pairs after
processing.to aveid handling with = 2m structures.



Post-Bangalore Activities (1)
ILC Layout

e Latest update (Change Config Reqguest
RSN) s

~ 30 Km

~ 5 Km

100 +~1.2 K /h-' = [T
1K J@ﬁiﬁ = it—\—j‘wﬁﬁmm

o7m ¢ .-‘_'E;_____...-__-:__'-'-Q_Hxs::;. &- LInac E—I.r.ﬂ .
Y .\‘
/ R= 055 m / DR-6Km \
| = =0 | I|
| ~ 5GeV |
III./ .I'II II.I. JII
\ - /": General Layout Plan 500 GeV % e+ /
\\'\-\._‘__ ) --_-.___.- .A""-\-..____ ) --._____.-
NOT TQ SCALE
LC Proj Mtg Draft v.0.1 (Apr. 19, 2006) - 30
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Post-Bangalore Activities (2)
Future Meetings

« May.11-13 DESY (small meeting)
— Focus on linac
e Jul.19-22 Vancouver (GDE Meeting)
— Preliminary cost
— Possibly some draft texts
 Nov.6-10 Valencia (ILCWS+ECFA)
— Near final form of RDR
— To be released ~Dec.2006

LC Proj Mtg Draft v.0.1 (Apr. 19, 2006) -
N.Toge
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Post-Bangalore Activities (3)
Plan from Now to Vancouver

o Further organizational refinement
— J.M.Paterson as “Integration Scientist” for RDR efforts.
 More frequent communication

— Weekly video (2 hour) meeting coordinated by
Go3+DCB rotated through Area and other Systems
(in addition to possible group-wise mtg, DCB video,
EC tele. etc)

LC Proj Mtg Draft v.0.1 (Apr. 19, 2006) - 32
N.Toge



Post-Bangalore Activities (4)
Weekly RDR Video Conf
http://iicagenda.cern.ch/categoryDisplay.py?categld=58

March 21 Main Linac

March 28 BDS

April 4 DR (during DOE meeting at FNAL)
April 11 Electron and Positron Sources
April 18 Main Linac (prep for DESY)

April 25 RTML

May 2 CF/S

May 9 DESY meeting (May 11 — 13)

LC Proj Mtg Draft v.0.1 (Apr. 19, 2006) -

N.Toge
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Post-Bangalore Activities (5)

May 16
May 23
May 30
June 6

June 13
June 15
June 20

LC Proj Mtg

Weekly RDR Video Conf (cont)

RF

Cryomodules

Cavities

Magnet and Vac
Cryogenics

Installation, dumps, collim
CF/S

Draft v.0.1 (Apr. 19, 2006) -
N.Toge
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Conclusions (1)

* A very large amount of progress since
Snowmass, through Frascati and Bangalore on
— Baseline Configuration

— GDE organization consisting of EC, Boards, AG, GG,
TS, “Matrix”

— Work guidelines (some still as draft)

— Meeting forums, web information repository, agenda
records

— Activity schedule and goals
 So we are still “on BB’s ILC Timeline”.

LC Proj Mtg Draft v.0.1 (Apr. 19, 2006) - 35
N.Toge



BB’s ILC Timeline

2005 2006 2007 2008 2009 2010

|

| |
Global Des
I I I

|
ign Effort > Project >
|

‘ Baseline configuration

‘ Reference Design
. ‘ Technical Design

s> . R0 Prograr

> Expression of Interest to Host

> International Mgmt




Conclusions (2)

 Some critical re-evaluations (re-
sharpening) would be still worth on

— “Target end product(s)” of this costing
exercise.

— Guidelines on sharing (or non-sharing) of
some sensitive information.

e Future challenges to come

— Integration of R&D efforts (world-wide
collaboration; redirection? of resources
depending on BC/AC progress.)

LC Proj Mtg Draft v.0.1 (Apr. 19, 2006) - 37
N.Toge



Additional Resources

 GDE: http://www.linearcollider.org

 GDE-related meetings:
http://ilcagenda.cern.ch

e ILCSC MAC:
http://Ilcagenda.cern.ch/conferenceDisplay
py?confld=290

« LCPAC at KEK:
http.//Icdev.kek.|p/review.php

LC Proj Mtg Draft v.0.1 (Apr. 19, 2006) - 38
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LCH JL—T 4B &5

GDE Asian Director E7I%

LCHEE=E
=R @A, 8l us, Hig. ). B, ILT (EX)
ATFRER % FTE (&%t 41..€ER)
— ATF#REEE CRD
- &Eix (HBE 8.6
_ ATF Study (EX) 2.3
— ATF2 (HR) 4.4
STFEd{%
— Beam & Facility, #2&5EH(R%) 24
— Cryogenics (#fLL) 0.7
— RF Power Source (f2H) 3.7
— Baseline Cavity (£7A) 3.0
— High Gradient Cavity (5%5%) 8.2
— Cavity Processing Facility (E%¥) 0.9
Z D
— Conventional Facility & Site (#84&) 1.1
— Cost Estimation (%) 0.6

- TS 3.0



R&D Program

o NNl

— High-gradient Cavities

— Linac System - STF

— Infrastructure
. E— L

— ATF

— ATF2

« TDth
— Conventional facility study
— Site study




|

i
<

ATF

Accelerator Test Facility

Fast feedback kicker for beam position stabilization T“"W%?;esnc(ac:r:g?n? Cavity beam posm_on monitor
: : : : : Laser wire
Optical diffraction beam size monitor . 7 -
Stripline beam position monitor The diagnostic line for the extracted
/ low emittance beam
Double kicker System for

stable beam extraction

The ATF2 plan: M
realization of the nanobeam

27.6m

Laser wire
Cavity beam position monitor
Focus point (37nm beam size)

Modulator
Klystron
80MeV Preinjector [] :I_ O 0O O
IEIII @ 3 @ JEEJ- g ¢
el : - b ' |
| 5l 3 B 3 A

Synchrotron radiation interference monitor

as thednjector

\

X-ray synchrotron radiation profile monitor

Elel:tron beam

Photocathode RF gun




ATF Collaboration

1993 F L B8 L Collaboration Board | Nominate KEK Directorate
tH R &% /emittanceiE X — /
GLC->ILCI :ﬁf:) B%‘E"t Consult/|_:{6port \wt Appo/ Report
ATF MoU% #ii#s -
ffk’ﬂZOEﬁ %Fﬁ' 0)% % Technical Board 4 el - Spokesperson
HE58-128(- TB b Assist $ ~$§) T
(Technical Board) £ &1< Q@Q/ 40@ gl |2
KU RERFIFIEH 7 :E R IR
Coordinators N
CB (Collaboration Board) chair: e""P Mesa ¥

Ewan Paterson (SLAC)
Spokesperson : ;@]
Deputy: F£H. B&;4. A.Seryi (SLAC)

Work Groups




Schedule of ATF operation, TB meeting and Long
shutdown

Feb Apr Jun Aug Oct Dec Feb Apr Jun

ory [ttt e JF

ATF Summer shutdown 22 beam weeks / 32 weeks Summer

Beam (KeK power contract) | <o

Schedule
Upgrade / Maintenance
Installation
May Dec. May
TB meeting TB meeting TB meeting



ATF R&D IEH

E—LAFEZE (fast-ion, etc)
EIZVADADT=&HDbeam tuning
ILCRE) T RZENFyh—DRHE
=SfREE )Y BPM

22l BPM (ATF2, IP-BPM)

Laser wire

ZDMDE — LM (XSR, ODR, etc)
S-band RF gun

CSR (coherent synch. rad.)

etc.




E Ny h—DFEFE (2005)

Pulse timing v.s. kick angle(FID FPG-3000M)

100
o
80 o ®
®
®
T 60
. »
ED ®
% Sirfip-line :
5
Elgctrode s
20 " »
Pulse Power supply
® %
0 M:\h N
0 5 10 15 20 25 30
Delay(ns) Time

SEERX.IVThoORHELEER




ATF2

« ATF BRHHLS A% E : Final Focus {0
— INSTIRE— LY AL X (~35nm)
« ATF FRHHLE—L% ~35nm 2§53
- REABDERE
— E—L0)
« E—LFILEENDRENN ~2nm
o« ILCE!E —LIZ&BBunch-to-bunch feedback system® B %
. SEFRBE2ER, B Jan.2008

- ERBAICKEER
— Asia: 41515 = /E, BPM & 4E, etc
— Americas: %5+, BPM [BI§&, f&H L—/\—, BiR. etc
— Europe: 74—k /3w, laser wire, lRI& 4B A X, etc
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ATF2 Schedule

Japanese Fiscal year

JFY2005

JFY2006

JFY2007

2005

2006

2007

Activity

Beam operation

10

11112|112]3]4|5|6

Conventional Facilities

¥

preparation|

floor

utility

Magnets

24-Q test

5-Q, Bends (7), 6,8poleg

test

Final do

ublet test

Magnet Support

support (44)

movers

Alignment

Power supplies

prototype

production

test

QBPM

IP-BPM

Shintake monitor (BSM)

Laserwire

profotype

prodction-1

production-2

test at KEK

R&D at ATF-extraction

Other instrumentation

Feedforward & FONT4/5

Vacuum

Cable plant

R&D and production

production

Control system

Installation

Funding Process

JFY2006

call for UK fund

JFY2007

JFY2008
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STF Baseline Cavity
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Results of 15t Vertical Test

#1 Baseline Cavity ; 1'st Vertical Test

n"We'-—-——————————
o otk F X-rays Radiation Level
18 2:0-K NI §
il #1 Baseline Cavity ; 1'st Vertical Test
B %"%@@% 1000
1010 zr:u O xraymsvH] |
e =)
5 >
Eacc, nlaxi= 19.1 MV/m E.
0 Qo=4.7x10°,Po=82W %
>
Cm@m%
42 K w Eacc; max = 7.8 MV/m
Qo=4.7x10%Po=47W
o o s
0 5 10 15 20 25

Eacc [MV/m]
Eacc [MV/m]

Eacc,max =19.1 MV/m, Limited by Field Emission

The 2nd vertical test will be carried out after additional surface removal by EP.



ICHIRO Cavit

@ [ Goal: 51 MV/m!

Eace,max = 51.4MV/m |
@ Qo =0.777E10

60



©

Qo

1010

10°

Latest result of the ICHIRO#0

ICHIRO-0 latest result

2006/3/11 Sat.

Eacc[MV/m]

2K
: bdudl] D 1 TY VPN
*00 o o
F
X-ray started vEacc=29.25
11MV/m Qo0=1.02e10
([
Quench,
hard barrier
add L.He after 7th meas.
0 5 10 15 20 25 30 35

40



Cryogenic compressor

Cryogenic System

{irom AR-cast)

#-

O 10m x 10m

!

5m x 15m Lase;\room

Control
room
Kly Assemble Area New 10MW Kly + Mod.
! Kly + Mod. Kly + Mod. (3 cryomodule)

(coupler test,

RF Gun) I:I OO

@D

(phasel Cavity)

(@] O 101 erane

Klystron Gallery

Cryogenic
Compressor 15t crane
(from AR-East)

Vertical Test

\re/ic:.i natch|

cryomagdule bessel

Cryogéh-i'é"liqlﬁie'r— -

e frd [

E P - ::w | <" crane

Clean Room for
cold mass assembl

7m x 25m Cleanroor o

Cavity Process (EP)
& assemble Area

(clean rooms)

o= IO
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Plan of Superconducting RF Test Facility (STF)
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STF Phase 1 (2005-6)

» 2 cryomodules each containing 4 cavities
of the type

— TESLA-type (nominal target 35MV/m)
— LL (Low Loss) type (nominal target 45MV/m)

* with
— S5MW Kklystron
— second hand modulator

Side view
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. 2007:13{3&% (phase 1 EFLH)

STF Phase 2 (2007-9)
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STF Infra-structure
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STF phase 1 §E D5

2006.02
2006.03
2006.03
2006.04
2006.07
2006.07
2006.07
2006.09
2006.10
2006.11
2006.12
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STF long-term Plan

H. Hayano 12022005

BCD RDR <-TDR -
2005 2006 2007 2008 2009
4 8 12 1 4 8 12 1 4 8 12 1 4 8 12 1 4 8 12
___ cool ‘down end of Phasef
[ Fabrication _[vert test™"""] cavity 370MeV beam ON
|Design Fabrication | Install&test _ operation 4 + 4 cavity cryomodule
Design | Fabricaion ["#est |~ | replace&test of ILC cavity 9-cell 8 cavities
— | test |Fabrication for dm* cryo | operation for STF phase1 Cryogenic System
QL
0N
g | Fabrication |nstallltest for coupler test]
o Pew mod. | Design [ Fabrication test operation Modulator, 5MW klystron, WG, RF control
or cavities I
| Design [Fabrication/insfall  Install&test | operation e-source, beamline, acc. system
| Design  Habrication Install] clean-room fovl string buildup
[ Research & Design | Fabrication [Install cay. process facilities (EP, CP, HPR etc)
clean-room upgrade| Fabrication | Install | operation |
N
Q STF EP facilitiy, etc | commissioning operation operation |
% ILC cavity single-cell [Fabrication | EPp aest |
L
o
ILC cryomodules [ Design | Document |JESHiISS on Fabrication Install&test | operation
3 cryostats, 24 cavities
Cryogenic System| Design Document -n Fabrication test L:onnectiod operation |
I
Mod. & 10MW MBK [ Design] Fabrication Installatest | operation |
I
tunnel access hall| Design Construction | o 9°wn

* Phase 2 Schedule was changed( 1 year delay).

700MeV beam ON
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