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GDE Summary

Barry Barish
GDE / Caltech
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My Final Plenary Talk

• I will report on the status of the ILC costing !

• I will report on plans between Vancouver and 
Valencia  

• I will report on other GDE decisions – for example 
the EDMS system we will adopt and our 
implementation plan. 

From my Introductory
Plenary Talk on Wednesday
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Snowmass Aug 2005
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Snowmass Aug 2005
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From Snowmass to a Baseline

August September October November December

2005Snowmass

WW/GG summaries

Response to list  of 40+ decisions

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

Review by BCD EC BCD EC publishes
‘strawman’ BCD

Public
Review Frascati 

GDE 
meeting

BCD Executive Committee:
Barish
Dugan, Foster, Takasaki 
Raubenheimer, Yokoya, Walker
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The Baseline Machine

not to scale

~31 km

RTML ~1.6km

20mr

2mr BDS 5km

ML ~10km (G = 31.5MV/m)

x2
e+ undulator @ 150 GeV (~1.2km)R = 955m

E = 5 GeV
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Baseline to a RDR

Jan July Dec 2006

Freeze Configuration
Organize for RDR

Bangalore

Review 
Design/Cost 
Methodology

Review Initial
Design / Cost Review Final

Design / Cost
RDR Document

Design and Costing Preliminary
RDR

Released

Frascati Vancouver Valencia
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COSTING

• ILC-GDE Cost Disclosure Rules

• Guidelines for Area System, Technical and Global 
Group Leaders for discussing costs during parallel 
sessions at Vancouver

Distributed to GDE members prior to VLCW06 
to serve as guidance for discussions at this 
meeting and general policy as costing evolves
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RDR Cost Estimating

• 500 GeV BCD machine + “essentials” for 1 TeV

• Follow ITER “Value” & CERN “CORE” model for 
International Projects
– Provides basic agreed to costs [common “value”

+ in-house labor (man-hr)]

• RDR will provide information for translation into any 
country’s cost estimating metric, e.g. Basis of Estimate 
=> contingency estimate, in-house labor, G&A, 
escalation, R&D, pre-construction, commissioning, etc.

• Assumes a 7 year construction phase
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• Based on a call for world-wide tender:                                   
lowest reasonable price for required quality

• Classes of items in cost estimate:
– Site-Specific (separate estimates for each site)      
– Conventional – global capability (single world est.)

High Tech – cavities, cryomodules, regional estimates

• Cost Engineers will determine how to combine and 
present multiple estimates

• WBS ; WBS Dictionary; Costing Guidelines are mature 
enough - cost estimating is underway

ILC Cost Estimate
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Control System

Commissioning, Operations & 
Reliability

Global Systems

Accelerator Physics
Dumps and Collimators
Instrumentation

RF Power
Cavity Package
Cryomodule
Magnet systems
Vacuum systems

Technical Systems
Area  Systems       e- e+       damping    RTML   main     BDS

source   source rings                    linac

Cost Roll-ups
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System      July 18, 2006 - Cost Estimates received for        Regional
description common e- e+ DR RTML ML BDS Exp Am Asia Eur
e- Source √
e+ Source √
DR √
RTML √
Main Linac
BDS √
Com, Op, Reliab
Control System √ √ √ √ √ √ √
Cryogenics √ √ √ * √ √ √ *
Convent. Facilities √ √ √ √ √ √ √ * √ √ √ √
Installation √ √ √ √ √ √ √
Instrumentation √ √ √ √ √ √ √
Cavities √ √ √
Cryomodules √ √ √ √ √ √ √
RF √ √ √ √ √ √ √ √ √
Magnets & PS √ * √ *
Dumps & Collim √ √ √ √ √
Vacuum √ √ √ √ √ √
Accel Phys

√ = complete, √ * = almost complete, missing something minor

Vancouver Cost Data
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What’s Next on Costing?
• Optimize cost/performance and continue to complete 

estimates based on current design
– Validate the data we have
– Pick cost drivers within systems study those costs, the 

requirements for those items, etc
– Select a finite number of potential baseline changes that can 

save $$ and analyze the cost/performance benefit.

• We are making schedule of reviews and milestones 
for this process.  EC-RDR Mgt will meet every month 
face-to face through Valencia.  The work will be done 
through area, technical and global groups who will 
report at these meeting.

• We plan to have internal costing and drafts of RDR 
Report ready for Valencia with the draft report ready 
for release early 2007.  
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The  ILC RDR Report

• High level description of accelerator, sites, & cost 
similar to GLC Report http://lcdev.kek.jp/RMdraft/

• Executive Summary
1) Accelerator Design
2) Technical and Global Systems
3) Conventional Facilities
4) Sites
5) Costs
6) TDR R&D Plan
• Total pages ~ 250
• Schedule
• Rough 1st Draft KEK MAC, Sept 20
• Complete Draft Valencia, Nov 6

Nan Phinney
Editor

Nick Walker
Nobu Toge
Co-Editors
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Brau – ALCPG Plenary
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Glossy ILC Report
• Translate the RDR and DCR into an exciting 

and enticing story for governments, funding 
agencies and policy-makers

• Lead with science!

• First Step: Appoint a board with chair, ILC 
communicators and representation from all 
regions and detector/machine communities

• Solicit feedback from our “customers” and 
produce a glossy report (25-35 pages?) 

• Publish report in early 2007, coordinated with 
the preparation and release of the RDR and 
DCR
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Brau – ALCPG Plenary
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Brau – ALCPG Plenary
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Elements of the ILC R&D Program

• R&D in support of the baseline
– Technical developments, demonstration experiments, 

industrialization, etc.

• R&D in support of alternatives to the baseline
– Proposals for potential improvements to the baseline, 

resources required, time scale, etc.
– Guidance from Change Control Board

• DETECTOR R&D program aimed at technical 
developments needed to reach combined design 
performance goals
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Developing Global R&D Plan

• High priority items first
– Advice for US R&D Funding

• Initiating two SRF task forces
– S0 / S1  to demonstrate gradient and yield
– S2 to develop system tests

• Coordinate R&D on “alternatives” to the Baseline
– CCB will define goals to replace the baseline
– RDB will determine program – milestones, resources, 

etc 
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Superconducting RF Cavities

Chemical Polish Electro Polish
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S0/S1 Task Force
• H. Hayano, T. Higo, L. Lilje, J. Mammosser, H. Padamsee, M. Ross, 

K. Saito
CHARGE

• The RDB is asked to set up a Task Force to carry out a 
closely coordinated global execution of the work leading to 
the achievement of the accelerating gradient specified in 
the ILC Baseline.

• A definition of the R&D goals for the cavity performance in 
terms of gradient and yield and a plan for achieving them 
should be proposed by this group, which should take 
account of the global resources available and how they 
may be used most rapidly and efficiently.  

• The accelerating gradient performance and yield should be 
specified for cavity production, and treatment process (S0), 
and for cryomodules (S1), and the plan should cover the 
demonstration of this performance in all cases.

• The GDE will facilitate the coordination at the global level to 
achieve this vital goal as soon as possible.
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S2 Task Force
• Task force set up by the Global R&D board

– What are the reasons and goals of a system test?  Start with 
TRC R2 list.

– Determine how many RF units are needed as a system test 
before ILC construction

– Do they need to be in a string?
– Is beam needed?

• Charge has been viewed, but not yet approved by the EC
• Just getting started on the work
• ---------------------------------------------------------------------------------------------
• Hasan Padamsee (Co-Chair)
• Tom Himel (Co-Chair)
• Bob Kephart
• Hitoshi Hayano
• Nobu Toge
• Hans Weise
• Consultants: Sergei Nagaitsev, Nikolai Solyak, Lutz Lilje, Marc 

Ross, Daniel Schulte
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Snowmass Aug 2005
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Snowmass Aug 2005
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Snowmass Aug 2005
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Committee Members

John Ferguson – CERN
Lars Hagge * - DESY 
Tom Markiewicz* - SLAC  

(Chair)
Richard Stanek* - FNAL
Nobu Toge* - KEK 
Harry Weerts* - Argonne

* = present at Vancouver
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Charge to the Committee

The committee should recommend a specific web based 
software solution, which may mean an integrated 
collection of distinct software packages that will allow 
ILC collaborators worldwide to store, search for and 
retrieve various kinds of documents. 

At least three basic kinds of documents must be handled: 
1. meeting/conference/seminar related files
2. publications/white papers/notes and
3. engineering documents:

– CAD drawings, cost estimates, vendor quotes, and QC 
documents. 
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Timeline (from Charge)

A progress report to the GDE should be made at the 
December 2005 meeting. It is hoped that a decision
can be made early enough in 2006 that 
implementation, testing and backfilling of the 
archive can occur before the fourth meeting of the 
GDE in March 2006, with release to the general ILC 
community targeted to April 1, 2006.
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Status of ILC EDMS
Recommendation of a product suite made:

– InDiCo – meeting management
– CERN Document Server – general documentation
– UGS TeamCenter – CAD and ILC “Lifecycle 

Management” (jargon for: part design, versions, 
manufactured instances, installation, operation, 
maintenance & decommissioning)

ILC Specific servers have been 
commissioned
– InDiCo: http://ilcagenda.cern.ch/
– CDS: http://ilcdoc.cern.ch/
– Collaborative CAD among DESY/FNAL/INFN 

using DESY-hosted UGS TeamCenter in progress
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InDiCo: Description
• Outgrowth of CDS Agenda server with improvements 

directed towards conferences & workshops with 
continued support for meeting series & lectures

• Active development by-and-for physicists with 
integration with other meeting services (VRVS, video 
nets, etc.) planned

• Tree-style organization with search engine to cut 
through tree
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ILC InDiCo Server: Status

– Basic category “tree” implemented
– “Managers” appointed for each category
– Beta-testing in progress: ~500 meetings in 

system (up from 50 in March)
– Questions fielded by local experts or punted to 

CERN when required
– Start of a “Wish list,” “Bug List” & “Q&A” on 

EDMS wiki
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CERN Document Server: Description

• Outgrowth of CERN 
Preprint & Library 
Server

• Used by many 
institutes world 
wide (GNU 
distribution)

• At CERN, more than 
500 collections:
– All types of 

documents
– Public or private 

collections
– Approval process if 

d i d

http://cdsware.cern.ch
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ILC Document Server

– Site created so that ILC can understand how to best 
set “collection” types, “category” types and work 
flow (approval chain)

– NO ILC customization or testing done yet
– No ILC Beta tests of critical documents (BCD,RDR) or 

collections (TN-2006-0001)
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Team Center EDMS

ser.partpartpart

processing raw data

3D CAD model

drawing

01
10

FEM  calculation

is-described-by
ser.part

inspection sheet

certificate

is-described-by

is-serialized-from
ser.partwork pkg

protocol

work instruction

is-described-by

affects

design view
hierarchy of assemblies & parts

manufacturing view
hierarchy of serialized parts

conditioning view
sequence of work packages

* *ser.partpartpart

processing raw data

3D CAD model

drawing

01
10

FEM  calculation

is-described-by
ser.part

inspection sheet

certificate

is-described-by

is-serialized-from
ser.partwork pkg

protocol

work instruction

is-described-by

affects

design view
hierarchy of assemblies & parts

manufacturing view
hierarchy of serialized parts

conditioning view
sequence of work packages

* *

Product Lifecycle Mgmt

EDMS

core system
lifecycles

database srvr
native user i/f

admin i/f
…

web interface

3D CAD 
interface

web interface
with reduced functionality

web services

reviewer

author

reader

CAD-1
(I-DEAS)

CAD-2
(SolidEdge, others)

engineer

my
web my

web
my
web

webmaster

3D Interactive Visualization
for Non-CAD-Users



22-July-06            
VLCW06   Vancouver

Global Design Effort 36

DESY EDMS Web Client showing part data

•component summary tab (top left)
•bill of material (top right)
•JT viewer with 3D Data (bottom left)



22-July-06            
VLCW06   Vancouver

Global Design Effort 37

Eventual Top Level Architecture

Agenda 
Management

ILC “Lifecycle”
Management

Document 
Management

Unified Search & Store Interface
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• America:
Total US$70k: DOE $50k, Fermilab $10k, SLAC $10k
Supported 19 students, 7 lecturers

• Asia:
KEK supported 36 students, 7 lecturers
KEK also covered all local expenses (meeting rooms, A/V, school 
supplies, computers, local transportation, field trip, banquet, video 
taping, etc.)

• Europe:
CERN: 5 students (one from Poland), 2 lecturers
DESY: 4 students, 2 lecturers
INFN: 2 students, 2 lecturers
IN2P3: 5 students (one from Russia)
U.K.: Oxford - 1 student, CCLRC - 1 student, EuroTeV - 1 student

Sponsors



Tutorial & homeworkTutorial & homeworkTutorial & homeworkTutorial & homeworkEvening
19:00 – 20:30

Lecture 11 – SRF cavity technology
(180)
Peter Kneisel (Jlab)
• Material issues
• Cavity fabrication and tuning
• Surface preparation
• Gradient limit and spread
• Power Coupler
• HOM Couplers
• Slow and fast tuner
• Path to ILC

Field trip to KamakuraLecture 6 – Damping ring design (180)
Andy Wolski (Univ. of Liverpool)
• Options
• Lattice
• Parameter optimization
• Machine acceptance
• E-cloud, space charge and instability 
issues
• Wigglers
• Kickers and other technical systems

Lecture 3 – Sources (120)
Masao Kuriki (KEK)
• e- gun
• e+ sources
• Polarized sources

Lecture 4 – Bunch compressors (60)
Eun-San Kim (Kyungpook Nat’l Univ.)
• Bunch compressors
• Spin rotator

Afternoon
14:00 – 17:30

Lecture 9 – High power RF (60)
Stefan Choroba (DESY)
• RF system overview
• Modulators
• Klystrons
• RF distribution

Lecture 10 – SRF basics (120)
Shuichi Noguchi (KEK)
• Superconductivity basics
• SRF peculiarities
• Cavity design criteria
• Various constraints
• ILC BCD Cavity

Lecture 7 – ILC Linac basics (90)
Chris Adolphsen (SLAC)
• Linac basic principles
• SW linacs and structures
• SRF parameter constraints
• Beam loading and coupling
• Lorentz force detuning

Lecture 8 – ILC Linac beam dynamics
(90)
Kiyoshi Kubo (KEK)
• Lattice layout
• Beam quality preservation

o RF field stability
o Wakefield and dampers
o HOMs
o Alignment tolerances
o Vibration problems
o Beam based alignment

Lecture 5 – Damping ring basics (180)
Susanna Guiducci (INFN-LNF)
• Betatron motion
• Synchrotron motion
• Beam energy
• Beam emittance
• Radiation damping
• Intrabeam scattering

Opening remarks (10)

Lecture 1 – Introduction I (90)
Fumihiko Takasaki (KEK)
• Why LC
• What’s ILC
• Layout of ILC
• Overview of issues

Lecture 2 – Introduction II (90)
Tor Raubenheimer (SLAC)
• Parameter choices & optimization

Morning
09:00 – 12:30

Tuesday, May 23Monday, May 22Sunday, May 21Saturday, May 20

Program



Free timeFree timeBanquet
Tutorial & homework

Tutorial & homeworkEvening
19:00 – 20:30

Group B:
Lecture 19 – Detectors (90)
Hitoshi Yamamoto (Tohoku Univ.)

Lecture 20 – Physics (90)
Rolf-Dieter Heuer (DESY)

Group A:
Special lecture – ATF (60)
Junji Urakawa (KEK)

ATF experiments (120)

Group A & B:
Student awards ceremony
Farewell party

KEK tour
• B-Factory
• Photon Factory
• SRF
• ATF

Lecture 17 – Conventional facilities
(90)
Vic Kuchler (Fermilab)
• Overview
• Tunneling
• Site requirement 

Lecture 18 – Operations (90)
Marc Ross (SLAC)
• Reliability
• Availability
• Remote control and global network

Lecture 14 – Beam delivery (120)
Andrei Seryi (SLAC)
• Beam delivery system overview
• Collimation
• Machine-detector interface, shielding 
and beam dump
• Beam monitoring and control at final 
focus

Lecture 15 – Beam-beam (60)
Daniel Schulte (CERN)
• Beam-beam interaction

Afternoon
14:00 – 17:30

Group A:
Lecture 19 – Detectors (90)
Hitoshi Yamamoto (Tohoku Univ.)
• ILC detectors

Lecture 20 – Physics (90)
Rolf-Dieter Heuer (DESY)
• ILC physics
• Physics beyond 1 TeV
• e-e- and γ-γ options
• ILC and XFEL

Group B:
Special lecture – ATF (60)
Junji Urakawa (KEK)

ATF experiments (120)

Bus from Sokendai to KEK Lecture 16 – Instrumentation & 
feedback (180)
Marc Ross (SLAC)
• Beam monitoring
• Precision instrumentation
• Feedback systems

Lecture 12 – ILC cryomodule (60)
Carlo Pagani (INFN-Milano)
• ILC cryogenics and rational
• ILC cryomodule concept

Lecture 13 – Room-temperature RF
(120)
Hans Braun (CERN)
• Room temperature cavity and gradient 
limit
• CLIC design

Morning
09:00 – 12:30

Saturday, May 27Friday, May 26Thursday, May 25Wednesday, May 24

Program (cont…)
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• In six weeks (Jan 5 – Feb 
15) we received 535 
applications from 44 
countries

• 74 students attended the 
school

Regional Distribution of Applicants
196

167
131

41

0
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200
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20
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40

Asia Europe America

Students



Work hard, play hard – Kamakura field trip

Yamamoto’s tea ceremony



Student Scores

0

20

40
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120

1 11 21 31 41 51 61 71
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Sc
or
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Homework Grades

74 students + 4 scientific secretaries for a total of 78 attendees:

• Top 10 students were selected based on homework grades.

• Most students worked very hard on homework. 

Top 10

4 zeros



Appreciation time

Awards Ceremony
Top 10 students

Book

Certificate

Yoko Hayashi Scientific secretaries
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Student Survey
• Student distribution:

• Student rating of the school:
Rating of the school

0 2

9

22

39

0
5

10
15
20
25
30
35
40

1 2 3 4 5

(5: highest, 1: lowest)

N
um

be
r

Bachelor
24%

Master
38%

PhD
38%

EE
15%

ME
3%

Accel Phys
50%

HEP
24%

Other
8%

Major Highest degree earned
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• Will you recommend 
this school to your 
fellow students or 
colleagues?

• If opportunity 
available, do you plan 
to work on the ILC or 
linear colliders in the 
future?

Yes, 62

No, 1

Not sure, 6

No answer, 
3

Student Survey (cont…)

Yes, 63

No, 0

Not sure, 7

No answer, 
2
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• The GDE Executive Committee has decided to propose to 
sponsor and organize a second school

• The proposal will be presented to the ILCSC and ICFA meeting 
on July 30th also in Moscow.

• ICFA approval is essential in order to get world-wide support 
for funding.

• Possible place: Naturally it will be in the U.S. or Europe.  
Another candidate is China, which expressed interest to host it.

• Possible time: Either next year or the following year.  We will 
ask ILCSC and ICFA for their blessing and advice on time and 
venue

Next School
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Brau – ALCPG Plenary
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Final Remarks


