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OverviewOverview

• Project Status (As of December 20, 2007)
– Organizational Overviewg
– Organizational transition to engineering design 
– Some R&D highlights

• Plans
– moving forward in uncertain times
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Overview of Accelerator OrganizationOverview of Accelerator Organization

• GDE: Global Design Effort
– Barry Barish, Director
– Three Regional Working Groups (Asia, Europe, US) produced the 

Reference Design Report (RDR), finalized in 2007
– Beginning work on an Engineering Design Report (EDR) for acceleratorg g g g g p ( )
– Overseen by:

• FALC: Funding Agencies for the Large Collider
ILCSC: International Linear Collider Steering Committee of• ILCSC: International Linear Collider Steering Committee of

• ICFA: International Committee on Future Accelerators

ICFA FALCICFA FALC

FALC  
Resource BoardILCSC

GDE

• ART: Americas Regional Team – coordinates US Accelerator R&D
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Overview of the Detector(s) OrganizationOverview of the Detector(s) Organization

• ILC Research Director, appointed by ILCSC
– Sakue Yamada appointed Fall 2007
– Oversee/Coordinate Worldwide Detector R&D: LOIs for detectors in 2008
– Coordinate Physics/Detector issues with GDE
– Advised by International Detector Advisory Group (IDAG)Advised by International Detector Advisory Group (IDAG)

• will decide on final approval of detector designs
• DCR: Detector Concept Report

– Incorporated into the RDR
– makes physics and technology case for moving forward with EDRs for 

detector designs
– World Wide Study (WWS) will coordinate R&D to produce LOIs

• ALCPG: American Linear Collider Physics Group
Jim Brau Mark Oreglia co chairs– Jim Brau, Mark Oreglia, co-chairs 

– Coordinates Detector R&D, Physics Studies, Regional Meetings
– LCDRD: LC Detector R&D – funding umbrella for US Detector R&D
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GDE Timetable for ILCGDE Timetable for ILC

2005       2006        2007       2008        2009       2010

Global Design Effort Project

Baseline configuration

Reference Design
LHC

Ph iReference Design

Engineering Design

Physics

ILC R&D Program

Expression of Interest  to Host

International Mgmt
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Reference Design ReportReference Design Report

Goals:

E t bli h d t il d t f l t ILC M hi /D t t• Establish detailed parameters for complete ILC Machine/Detectors
– “A” machine, not necessarily “The” machine that will eventually get built
– Baseline design based on various optimizations, choices, etc.

• Many, many options were studied
• Represents a starting point:

“pick something sensible and not too expensive and go with it ”pick something sensible and not too expensive, and go with it…
• Many “future options” on the table, not included in base design

– only includes elements necessary to do the “basic” ILC physics
• Establish Roadmap for industrialization of baseline technologies

– Technologies identified, scope of projects defined
• Sufficient detail for Baseline Cost Estimate• Sufficient detail for Baseline Cost Estimate

– Sets overall cost scale for discussion with funding agencies
– Identified areas of potential cost savings through industrialization, clever 

i i tengineering, etc.
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Reference Design ReportReference Design Report

• Approved by ICFA and FALC in August 2007
• Four volumes + companion outreach documents:

www.linearcollider.org/gateway

Executive Summary Physics Accelerator Detectors

• 1797 authors, roughly shared across the three regions

Accelerator Detector



RDR ILC ParametersRDR ILC Parameters

Parameters chosen to accomplish baseline physics goals:

• E adjustable from 200 500 GeV• Ecm adjustable from 200 – 500 GeV

• Luminosity  ∫Ldt = 500 fb-1 in 4 years
– Peak Luminosity ~2×1034 cm−2s−1

• Energy stability and precision below 0.1%

• Electron polarization of at least 80%

⇒ The machine must be upgradeable to at least 1 TeV
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RDR ILC SchematicRDR ILC Schematic

• 11km Super Conducting linacs operating at 31.5 MV/m for 500 GeV
• Centralized injector

– Circular damping rings for electrons and positrons
– Undulator-based positron source

• Single IR with 14 mrad crossing angle• Single IR with 14 mrad crossing angle
• Dual tunnel configuration for safety and availability

~31 Km
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RDR Costs & ReviewsRDR Costs & Reviews

• Costs based on December 2006 Reference Design (FY07 Estimate): 

1 ILC U it $1 USD4 80 B ILC U i Sh d4 80 B ILC U i Sh d 1 ILC Unit = $1 USD 
(FY07 value)

4.80 B ILC Units Shared4.80 B ILC Units Shared
++

1.82 B ILC Units Site1.82 B ILC Units Site--SpecificSpecific
No contingency,  

pre-costs, inflation
++

14 K person14 K person--yearsyears (“explicit labor”)

• Five+ international reviews approved design, costing, methodology
– MAC (Machine Advisory Committee): applauded successful translation 

of physics performance-driven baseline into cost-conscious design
– International Cost Review (Orsay): approved costing procedure, 

recognized cost estimate as conservative given potential savings
– R&D Plans also approved

• Design will obviously evolve based on R&D, value engineering
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RDR Machine HighlightsRDR Machine Highlights
Positron 
Production

6km Central 
Damping Rings9-Cell Tesla

SCRF Module

Beam Delivery 

4th Generation 
Cryomodule

y
and IP Design:
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Detector ConceptsDetector Concepts

SiDLDC

GLD 4thGLD 4
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Not just a reNot just a re--tread of SLD…tread of SLD…

• ILC detector performance requirements, comparison to the LHC 
detectors:
o Inner vertex layer ~ 3-6 times closer to IP
o Vertex pixel size ~ 30 times smaller

Vertex detector layer 30 times thinner

b/c separation 
using vertex 
informationo Vertex detector layer ~ 30 times thinner

Impact param resolution: Δd = 5 [μm]  ⊕ 10 [μm] / (p[GeV] sin3/2θ)

information

o Material in the tracker ~ 30 times less
o Momentum resolution ~ 10 times better

leptonic mass 
measurement

Momentum resolution: Δp / p2 = 5 x 10-5 [GeV-1] central region
Δp / p2 = 3 x 10-5 [GeV-1] forward region

o Granularity of EM cal ~ 200 times better
Jet energy resolution: ΔEjet / Ejet = 0.3 /√Ejet

jet-jet inv. mass 
resolution

Forward Hermeticity: down to θ = 5-10 [mrad]
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Concept ComparisonConcept Comparison

to scale:

SiD

LDC
GLD

Solenoid 
Detectors:SiD Detectors:
• 3, 4, 5 Tesla
• TPC vs Si Trk
• “Particle Flow”Particle Flow   

Calorimetry

4th

Fusing to
5.5m 4th Concept:

• Dual Solenoids
• “Dream” Compensating

Fusing to 
become “ILD”

WWS Cost Panel:• Dream  Compensating
Calorimeter

• TPC Tracking

WWS Cost Panel:
Detector costs: 

$460-560 M  (‘07)
- including manpower
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and contingency



Two DetectorsTwo Detectors
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Precision Beam MeasurementsPrecision Beam Measurements

Precision Physics Measurements require precise determination of beam 
parameters with dedicated instrumentation – How well do we have to do?

R&D h t

Luminosity, Differential Luminosity Spectrum:
– Total cross sections: δL/L ~ 0.1%

R&D here, too

– Lineshape scans (Giga-Z) δL/L ~ 0.02%
– Threshold scans (e.g., mtop) δL/L ~ 1%, but additional constraints:

dL/dE core to 0 1% tails to 1%dL/dE core to 0.1%, tails to ~1%
Energy:

– top, higgs masses 200 ppm (δm/m = 35 MeV for top)
– W mass with threshold scan 50 ppm (4 MeV)
– ALR with Giga-Z 200 ppm (comparable to 0.25% Pol)

50 ppm (if δP/P ~ 0 1%)50 ppm (if δP/P ~ 0.1%)
Polarization:

– Standard Model Asymmetries δP/P < 0.25%

June 19, 2007 Mike Hildreth – Argonne R&D Review

– ALR with Giga-Z δP/P < 0.1%



TechnicallyTechnically--Driven ILC ScheduleDriven ILC Schedule
2006 2010 2014 2018

BCD Construction  StartupEngineer
Design

RDR EDR Begin
Const

End
Const

Design

Siti Pl b i D l d DetectorDetectorSiting Plan being Developed

Site 
Prep

Site 
Select

Detector 
Install

Detector 
Construct

All regions ~ 5 yrs
Prep Select

Pre-Operations

R & D   -- Industrialization

G di t S t
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17-Aug-07                                            
LP07 Daegu, Korea Global Design Effort 17

August
Gradient

e-Cloud
Cryomodule
Full Production

System 
Tests

& XFEL



Steps Toward Final DesignsSteps Toward Final Designs

Accelerator Modules: many test facilities, 
significant gradient increases  

DESYAdvanced Cavity Designs
for much higher gradients

Horizontal Test 
System for 
SCRF testing 

ICHIRO

2005g
at FNAL

Damping Rings: Grooved, Coated Vacuum 
chambers to mitigate e-cloud effects

SLAC

PEP-II

SLAC



Civil Engineering TimelineCivil Engineering Timeline



2009 2012 2015 2018

Construction
Schedule

CryomoduleCryomodule
Production

RF System TestsRF System Tests
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Next Phase: Engineering Design ReportNext Phase: Engineering Design Report

• Concept of machine from RDR is solid, but immature
– Needs engineering design, value engineering, supporting R&D, and 

industrialization to reach “project” status
• Management Goals for EDR Phase:

– Contain current cost estimateContain current cost estimate
• justify with more detailed engineering
• develop methods of cost-saving with more clever designs

Ri k Miti ti– Risk Mitigation
• R&D/engineering to minimize elements of risk identified in RDR

– e.g., SCRF gradient, e-cloud issues, RF sources
• documentation of workable fall-back solutions

– Project Plan Development
• flesh out RDR into a credible project plan that could be used as the• flesh-out RDR into a credible project plan that could be used as the 

basis of project approval
– includes detailed site requirements/designs
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Next Phase: Engineering Design ReportNext Phase: Engineering Design Report

• GDE has been reorganized around a GDE Project Management 
Office to reach this goal:

– Project Managers: Marc Ross (chair), Nick Walker and Akira Yamamoto
– Given authority to set priorities and direct the work
– Currently negotiating new MOU to support EDR phaseCurrently negotiating new MOU to support EDR phase
– Work will include development of industrialization and siting
– Goal: have EDR ready when LHC physics results provide motivation 

P j t M t Pl• Project Management Plan:
– details of organization and procedures by which EDR will be realized
– will be updated periodically as neededp p y
– can be found at http://ilcdoc.linearcollider.org/record/11980

• Work Packages for R&D and corresponding MOUs with institutions
tl b i fl h d ith id f P j t M– currently being fleshed with guidance from Project Managers
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PrePre--Construction Site PlanningConstruction Site Planning

Central Area fits inside the Fermilab boundary

~ 5 5 km

~ 5.5 km Site Characterization of the 
Central Area can be done

~ Boundary 
of Fermilab
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 5.5 km Central Area can be done



Conclusions: TechnicalConclusions: Technical

• The ILC must have an Engineering Design before it can be proposed 
as a Construction Project

– Intent: have this ready when LHC Physics Results justify need and 
scope of ILC project

• much of the work can be done in advance, regardless of the final g
machine configuration

• anything else adds unnecessary delay

• Global Coordination of Accelerator R&D for gradient determination, 
cavity design/optimization, electron cloud issues, industrialization and 

d ti f tmass-production of components
– Resources are allocated regionally, by country/laboratory

• Detector R&D must continue apace so the designs can fully exploit 
ILC physics opportunities

Better regional cooperation evolving– Better regional cooperation evolving
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“The Other Issues” I“The Other Issues” I

This is still true, except maybe the year:

• “We need to begin a campaign to prepare the way for 

(Quoting B. Barish, LP2007)

g p g p p y
submitting a winning proposal in about 2010.

– Science Motivation is very strong, but we need LHC results for 
validation (~2010)

– Must convince broader HEP and other Science communities of 
the value of the ILCthe value of the ILC 

– Must engage the global governments to take ownership and 
develop international governancedevelop international governance

– Must develop a siting strategy

• The key to maintaining our timeline will be working 
these issues in parallel with developing an 
engineering design and completing the R&D”
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“The Other Issues” II“The Other Issues” II

Moving Forward in Uncertain Times:
• Clearly with reduced/loss of funding in the US and the UK a timeline• Clearly, with reduced/loss of funding in the US and the UK, a timeline 

of 2010 for an EDR is unrealistic
• Funding cuts in the US and UK were very broad, affecting many 

areas of Science
– cuts had nothing to do with the scientific and technical achievements 

and merit of the ILC programme (or any of the other ones)p g ( y )
⇒ hope for reversal in 2009 budgets (or before) if sanity prevails

• However, the other 30+ countries working on the project haven’t had 
h d i tsuch draconian cuts

– Worldwide interest in the ILC is still high
– Clear technical path and the organization put forth in the RDR makes Clear technical path and the organization put forth in the RDR makes 

prioritization straightforward even on a stretched timeline
– R&D will continue elsewhere towards the EDR goal

January 17, 2008 Mike Hildreth – Aspen 2008



Moving Forward IMoving Forward I

• GDE Executive Committee met last weekend at DESY and
FALC Meeting this week:

⇒ Formulating plans to maintain support for key individuals and projects
– Residual level of funding still uncertain in the US

⇒ Considering Modifications to EDR Timetable/Strategy
– Maintain key R&D milestones for the project with an eye towards 

demonstrating technical robustness as rapidly as possibledemonstrating technical robustness as rapidly as possible
• priority on achieving accelerating gradient, other critical items
• re-allocation of available resources to insure that this happens

– will probably stretch timeline of eventual EDR

• US Detector R&D not funded from the $60M→$15M pot of money
till ff t d b l f di l l t D E d NSF– still affected by low funding levels at DoE and NSF

– small number of critical projects may continue
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Moving Forward IIMoving Forward II

• Ultimately, the ILC has to be approved based on the Physics
– the Physics Case is strong, no matter the nature of the New Physics

– LHC (or Tevatron!) results should provide the final push
• the current situation could turn around immediately with a discovery
• (Personal Exhortation: so get out there and find something dammit!)• (Personal Exhortation: so get out there and find something, dammit!)

• Even in the face of current adversity, the global nature of the GDE and 
the research program, along with the huge amount that has already p g , g g y
been accomplished, gives some cause for optimism going forward
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Additional SlidesAdditional Slides
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BDS/LEP Test FacilitiesBDS/LEP Test Facilities

ATF2:
• Model ILC Final 

FocusFocus
• Models of Optical 

Tuning
• Beam Diagnostics:• Beam Diagnostics:

– Laser Wire
– FONT
– Nano BPMs
– Mech. Stability
– Beam Size

ESA:
• Energy 

Spectrometery
60 • Collimator 

Wakefields
• FONT

~60m

• Beam Diagnostics
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