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Plan of the talk

• S4 recommendations 
+ integration & value engineering 

EDR plans
• EOI process
• GWP structure in BDSGWP structure in BDS
• GWP description

R ll ti d i• Resources allocation and issues
• Short term plans 

There will be no technical information in this talk, 
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only planning information



S4 outcome: Focus of EDR work
As of April May 2007

• Integrated design of IR, development of IR superconducting magnets, 
build engineering prototype of FD magnets, design study to ensure IR 

h i l t bilit d i f h ll t

As of April - May 2007

mechanical stability, design of push-pull arrangements
• development of crab cavity systems, test phase control system with two 

single cell cavities, build single multi-cell cavity
• design, construction, commissioning and operation of ATF2 test facility
• development of laser wires for beam diagnostics, prototype laser wires 

at ATF2at ATF2 
• development of intra-train feedback, prototype at ATF2
• development of beam dump design and study of beam dump window 

survivabilitysurvivability
• development of collimator design, verification of collimation wake-fields 

with measurements and verification of collimation beam damage
d l d t t f MDI t h d h• development and tests of MDI type hardware such as energy 
spectrometers, IP feedback BPMs, beamcals, etc.

• and the design work, which does not involve hardware development but 
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use results of the above listed work 
(hardware in italic)



Overall tentative schedule

As of April - May 2007
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Beam Delivery in the ED phase…

• The Engineering Design Report will document
– the baseline design, including detailed engineering and 

justification of design criteria; …
• The cost containment effort is critical including• The cost containment effort is critical, including 

performance/cost optimization, and an understanding of 
the performance/cost derivatives (value engineering)… p ( g g)

• Initial phase will be accelerator -physics (AP) driven in 
order to evaluate the performance / risk trade-off for cost 
reduction…

• The Value Engineering is the process whereby the total 
estimated cost of achieving an objective is compared with 
the lowest possible cost of achieving that objective… 
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Quotes from Draft “ILC Project Management Plan for the Engineering Design (ED) Phase”, by International 
Linear Collider Project Management Team, Marc Ross, Nicholas Walker, Akira Yamamoto (Project Managers)



WP list and EOI solicitations
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http://www-project.slac.stanford.edu/ilc/acceldev/beamdelivery/edr/



GWP02&03&04&09_BDS_EDR_EOI_FONT_UK.doc
GWP02&03&09_BDS_EDR_EOI_Kolomensky.doc
GWP02&03&09_BDS_EDR_EOI_MONALISA_UK.doc
GWP02&03_BDS_EDR_EOI-Santana.doc
GWP02&03 BDS EDR EOI-kkubo.doc

GWP03_BDSFieldStabilityEOI_PT.doc
GWP03_BDSHighLumiEOI_PT.doc
GWP03_BDSIROrbitEOI_PT.doc
GWP03_BDSIRWFEOI_PT.doc
GWP03 BDSLStarEOI PT.doc

EOIs received
_ _ _

GWP02&03_BDS_EOI_AccPhys_appleby_UK.doc
GWP02&03_BDS_EOI_Accphys_DAK_UK.doc
GWP02&04_BDS_EDR_EOI-1_lanfa.doc
GWP02&04_BDS_EDR_EOI_lapp_annecy.doc
GWP02&09_BDS_EDR_EOI_BPM_UK.doc
GWP02&09 BDS EDR OTR ODR UK doc

_ _
GWP03_BDSMagnetStandardizationEOI_PT.doc
GWP03_BDSOpticsEOI_PT.doc
GWP03_BDSTuningEOI_PT.doc
GWP03_BDS_EDR_EOI_Saclay.doc
GWP03_BDS_EDR_EOI_sanami.doc
GWP04&07 BDS EDR EOI Levchenko doc

EOIs do not include all
expressions of interests 

GWP02&09_BDS_EDR_OTR_ODR_UK.doc
GWP02_ATFCommissioningEOI_PT.doc
GWP02_ATFExtractionEmittanceEOI_PT.doc
GWP02_ATFFlightSimulatorEOI_PT.doc
GWP02_ATFInjectorTuningEOI_PT.doc
GWP02_ATFJitterStudyEOI_PT.doc

GWP04&07_BDS_EDR_EOI_Levchenko.doc
GWP04&08_BDS_EDR_EOI-Romanov.doc
GWP04&08_Wisconsin-PSL.pdf
GWP04_BDS_EDR_EOI-Kostromin.doc
GWP04_BDS_EDR_EOI-cryo.doc
GWP04_BDS_EDR_EOI.background.doc

discussed at SLAC, 
BNL, FNAL, for 
ongoing work planned 

GWP02_ATFOrbitStudyEOI_PT.doc
GWP02_ATFTuningStrategyEOI_PT.doc
GWP02_ATFTuningToolsEOI_PT.doc
GWP02_BDS_EDR_EOI.CFS.doc
GWP02_BDS_EDR_EOI.QBPM.doc
GWP02 BDS EDR EOI alignment doc

GWP04_BDS_EDR_EOI_Extr.doc
GWP04_BDS_EDR_EOI_IRQ_DS_cor.doc
GWP04_BDS_EDR_EOI_Iw_R1.doc
GWP04_BDS_EDR_EOI_PM_14mr_quads.doc
GWP05_BDS_EDR_EOI - Crab system R1_UK.doc
GWP05 BDS EDR EOI FNAL Crabs doc

via ART

The ART funded work 
i i l d d i th h tGWP02_BDS_EDR_EOI.alignment.doc

GWP02_BDS_EDR_EOI.commissioning.doc
GWP02_BDS_EDR_EOI.honda.doc
GWP02_BDS_EDR_EOI.reconfigure.doc
GWP02_BDS_EDR_EOI.shintake_ATF2.doc
GWP02_BDS_EDR_EOI.tuning.strategy.doc
GWP02 BDS EDR EOI t i t l d

GWP05_BDS_EDR_EOI _FNAL_Crabs.doc
GWP05_BDS_EDR_EOI_crab_cavity_modeling.doc
GWP06_BDS_EDR_EOI_Dumps_UK.doc
GWP07_BDS_EDR_EOI_Coll.doc
GWP07_BDS_EDR_EOI_collimators_UK.doc
GWP07_CollWakeComputerEOI_PT.doc
GWP07 C llW k Th EOI PT d

is included in the charts 
shown on next pages

GWP02_BDS_EDR_EOI.tuning.tools.doc
GWP02_BDS_EDR_EOI.vacuum.doc
GWP02_BDS_EDR_EOI_Iw2.doc
GWP02_BDS_EDR_EOI_Iw3.doc
GWP02_BDS_EDR_EOI_Korea.doc
GWP02_BDS_EDR_EOI_Sanuki.doc

GWP07_CollWakeTheoryEOI_PT.doc
GWP08_2008-09-10 BDS Magnet Power System Design EOI Draft 2.doc
GWP08_BDS_EDR_EOI-JINR-1-2.doc
GWP09_BDS_EDR_EOI-JINR-2-1.doc
GWP09_BDS_EDR_EOI.pair_monitor_ILC.doc
GWP09_BDS_EDR_EOI.shintake_ILC.doc

Reminders were sent 
out recently and more_ _ _ _

GWP02_BDS_EOI_AccPhys_GAB_UK.doc
GWP02_BDS_EOI_SpinDyn_UK.doc
GWP02_BDS_EOI_laserwire_UK.doc
GWP02_IROpticsDesignEOI_PT.doc
GWP02_IRVibrationDesignEOI_PT.doc
GWP03&09 BDS EDR EOI Alignment UK doc

_ _ _ _
GWP09_BDS_EDR_EOI_EO_UK.doc
GWP09_BDS_EDR_EOI_FNALInstr_mw.doc
GWP09_BDS_EDR_EOI_Gam_Cal.doc
GWP09_BDS_EDR_EOI_IOWA-polarimetry[1].doc
GWP09_BDS_EDR_EOI_SLACpolarimetry.doc
GWP09 BDS EDR EOI spectrometer hildreth doc

out recently and more 
EOIs are expected
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GWP03&09_BDS_EDR_EOI_Alignment_UK.doc
GWP03_BDS1TeVEOI_PT.doc
GWP03_BDSApertureStandardizationEOI_PT.doc
GWP03_BDSExtLineEOI_PT.doc

GWP09_BDS_EDR_EOI_spectrometer_hildreth.doc
GWP09_espect_EOI-torrence.doc
GWP10_BDS_EDR_EOI_suetsugu.doc
GWP10_BDS_EOI_Vacuum_UK.doc



Structure of GWP in BDS

• There are ten GWP in BDS, among which there are nine 
t h i l GWP hil th fi t i i il itechnical GWP while the first one is primarily managing 
and integration: 

1 BDS group managing and integration1. BDS group managing and integration
2. ATF2 construction, commissioning and operation
3. Accelerator and physics requirements and design integrationp y q g g
4. Interaction Region and IR integration
5. Crab cavity system 
6. Beam dump system 
7. BDS Collimation system  
8 BDS magnets and power supplies8. BDS magnets and power supplies 
9. BDS instrumentation 
10. BDS vacuum system
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y



BDS

GWP2: ATF2 construction,  commissioning & operationBDS Sys.eng. office GWP1

ss
ist
in
g

GWP3: Accelerator and physics reqts. & design integration

GWP4: Interaction Region and IR integration

Detector liaison

a
s

GWP4: Interaction Region and IR integration

GWP5: Crab cavity system

GWP6: BDS Beam Dump system

GWP8: BDS magnet & PS

GWP7: BDS Collimation systemSuggested 
“generic” work 
packages (GWP) g

GWP9: BDS instrumentation

packages (GWP) 
for EDR Beam 
Delivery at Level 4
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GWP10: BDS Vacuum system



Project Managers
Structure and 
connections of Detector liaison

(R h Di t ) Project Managers

BDS

BDS within ILC (Research Director)

L3 BDS manager

D t t li i BDS t

L3

Detector liaison
(MDI panel or similar)

BDS system 
engineering office 

BDS GWP 1 BDS GWP 2 BDS GWP NL4

Sub WP 1-1
• Connections to detector will exist 
on several levels
• Streamline connection Detector to

Sub WP 1-N

Streamline connection Detector to 
BDS is essential
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GWP.1 Beam Delivery group 
managing and integration a ag g a d eg a o

• Performs managing role for BDS, system integration and also the CFS 
interface role

• System Engineer (=SE=deputy of BDS manager) assisted by the System 
Engineering Office @ SLAC

• SE will be the deputy leader of GWP03, and will also have tight connection p y , g
to other GWP as well

• Charge to SE: iterative consolidation of the detector and accelerator 
physics requirements relevant for CFS produced in other GWP and in 

ti l GWP03 d f ll i th i i l t ti b CFSparticular GWP03 and following up on their implementation by CFS group
• Charge to System Engineering Office: documenting the interface 

requirements, consolidating the overall system design, and consolidating 
the overall cost estimationthe overall cost estimation

• GWP1 also includes Level 4 leaders and deputy leaders of the technical 
GWPs, which will provide technical and cost information and report to the 
BDS managerBDS manager

• Deliverables: organized structure of Beam Delivery Group capable to meet 
EDR goals; developed plans toward EDR in BDS; documented and 
optimized interface specifications, in particular for CFS; updated cost 
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p p p p
estimate for BDS; execution plan for BDS. 



GWP.2 ATF2 construction, 
commissioning and operation

• ATF2 is a scaled model of ILC beam delivery system, @ KEK
• This GWP is of special kind because it contains similar branches as

co ss o g a d ope a o

• This GWP is of special kind, because it contains similar branches as 
BDS area itself (like CFS, vacuum, magnets, instrumentation, etc) and 
in large extent is parallel to BDS structure
The ATF2 is a project within ATF collaboration which is defined by its• The ATF2 is a project within ATF collaboration which is defined by its 
own MOU structure and organization

• The BDS manager is simultaneously the Deputy of ATF Spokesperson 
ibl f ATF2 hi h k th ti t thi GWPresponsible for ATF2, which makes the connection to this GWP 

streamlined and efficient
• Deliverables: creation of Beam Delivery test facility, where studies of 

optics tuning, beam stabilization, instrumentation prototyping, etc. will 
be performed during EDR and beyond EDR timeframe, and which will 
also give feedback relevant for optimization of the ILC Beam Delivery 
d idesign. 

• Plus, concrete deliverables on hardware, e.g. laser wire w. micron 
scale resolution and so on. 
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GWP.3 Accelerator and physics 
requirements and design integration equ e e s a d des g eg a o

• Responsible for producing technical information, accelerator and detector 
physics driven, essential for determining requirements to design, performing 
system optimization, determination interfaces to CFS and detectory p ,

• Performs integration of design on the level of parameters and specification
– Include study of optics, tolerances, tuning and feedbacks, apertures & 

magnet types standardization, etc. – to set & optimize specifications for 
ivarious systems 

• e.g. field homogeneity & stability, alignment & vibration reqts., air & water T stability 
• Detector and particle physics requirements to be analyzed & optimized 

( h l i it & b k d) t h IR t– (such as luminosity & background) on parameters such as IR apertures, 
internal and external detector field, value of final drift L*. The projected 
operating range of different IP beam parameters and also different energies 
from Z pole to nominal energy will be studied in terms of performance. 

• Also to be studied: 
– Upgrade path to higher luminosity and to 1TeV CM. Design study of the 

alternative crossing angle configurations (head-on and 2mrad) –optics 
design and performance optimization Gamma gamma & fixed target optiondesign and performance optimization. Gamma-gamma & fixed target option 
–evaluation of optics & up-front CFS tunnels and layouts modifications. 

• Deliverables: documented layouts, specifications and performance 
dependencies relevant for determining CFS requirements and performing 
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p g q p g
overall system optimization and integration. 



GWP.4 Interaction Region and IR 
integrationeg a o

• Includes the IR system engineering and integration, IR magnet design 
and its prototypes, design of IR cryogenics, design of IR shielding, 
design of the system to move the detectors stability study of IR magnetsdesign of the system to move the detectors, stability study of IR magnets, 
design of IR magnet movers and supports, evaluation of alternative 
magnet solutions for IR, etc. 

• Very tightly connected to detector hardware design. GWP4 leaders will y g y g
work closely with representatives of two emerging detector proto-
collaborations to create a technically-optimal and cost-optimal IR design 

• Deliverables: documented descriptions of interfaces between machine 
d d t t tand detector systems, 

– including relevant parameters of such interfaces (location, geometries, 
stability, etc); documented descriptions of requirements to CFS 
systems, to safety and other systems, and also documented divisionssystems, to safety and other systems, and also documented divisions 
of responsibilities. 

• Documenting such interfaces must allow non-simultaneous publication of 
the machine EDR and of the Detector EDR

• Also include design report for the IR magnets with assessment of 
prototype magnetic and mechanical stability performance, with design of 
the cryogenic system, power supply and quench protection system, 
supports movers shielding and interfaces to forward instrumentation
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supports, movers, shielding and interfaces to forward instrumentation 
and IR vacuum chamber, and the updated cost. 



GWP.5 Crab cavity system 
• Include optimization and validation of appropriate RF 

cavity and coupler designs, development of a phase 
t bl RF t l t d i f th t tstable RF control system, design of the cryostat, 

prototyping the crab cavity and its couplers, development 
of a suitable HPRF system, measuring the phase stability 
with two single-cell SRF cavities, preparing the crab cavity 
beam tests at ILCTA and subsequently performing them. 
– The ILCTA tests include studying the RF characteristics of a y g

single cavity in a beamline, followed by a beam test with two 
cavities to assess phase stability and rotational alignment 
performance. The activity will also include integration into a 
beamline design optimization and cost estimationbeamline, design optimization and cost estimation. 

• Deliverables of this work package will include 
documented specifications, design and performance of 
th b it t i l di th LLRF t l tthe crab cavity system, including the LLRF control system 
and its HPRF components, including analysis of 
prototypes and beam test results, and a full system cost 

ti ti
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estimation. 



GWP.6 Beam dump system 

• The beam dump system work package will include physics 
and engineering design of the 17MW beam dump and itsand engineering design of the 17MW beam dump and its 
subsystems, including the water vessel, three-loop water 
system with catalytic recombiner and filters, shielding, 
d bl i d d th h i f it t hdouble window and the mechanism of its remote exchange. 
– Design will also include the beam sweepers that raster the 

beam on the window and doughnut collimators that protect the g p
dump window. 

– The work will include building a prototype of the windows and 
performing its irradiation tests, and prototyping the front-end p g , p yp g
of the window remote exchange mechanism. 

• Deliverables of this work package will include a design 
report containing detailed description of specificationsreport containing detailed description of specifications, 
design and performance, including analysis of beam tests 
and prototypes performance, as well as the cost estimate. 
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GWP.7 Collimation system 
• Include physical design of collimators (spoilers, absorbers, 

protection collimators, and synchrotron masks), including p , y ), g
analysis of wakefields, survivability and mitigation of 
generated muons, and engineering integrated design of the 
devices optimization of their location in the beamline designdevices, optimization of their location in the beamline, design 
of their interfaces and local shielding. 
– Include measurements of the wakefields for relevant spoiler 

configuration and performing beam damage tests. 
– Include evaluation of alternative ideas – muon doughnuts & using 

bent crystals for cleanup collimation & halo measurementsy p
• Deliverables: documented specifications, design and 

performance of the collimation system and of the individual 
devices including effects on the beam on local radiationdevices, including effects on the beam, on local radiation 
conditions and muon background, justified by documented and 
analyzed results of the wakefields measurements experiment 
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y p
and beam damage experiment, and the cost estimate. 



GWP.8 BDS magnets and power 
supplies supp es

• Include specification and conceptual design of DC magnets 
and more detailed design of pulsed magnets (kickers, septa 

d b ) d i f ti d lland beam sweepers), design of magnetized muon walls, 
design & prototyping of magnet movers and low field dipoles, 
design and optimization of DC and pulsed power supplydesign and optimization of DC and pulsed power supply 
system, development and possible prototyping of High 
Availability PS module, in particular the bipolar 

I l d i i i ti f th b f t f ili– Include minimization of the number of magnet families, 
optimization of stringing, of the use of correctors, evaluation 
and optimization of the upgrade path to 1TeV CM, optimization 
of cable plant and location of the power suppliesof cable plant and location of the power supplies. 

– Evaluation of alternative designs such as HTS for extraction line
• Deliverables: documented design of the magnets, power g g , p

supplies and cable plant, description of specification and 
performance, analysis of performance of low field dipole 
prototype description of the procurement and execution
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prototype, description of the procurement and execution 
plan during construction, and the cost estimate. 



GWP.9 BDS instrumentation 
• Include definition and optimization of specifications, location, 

sizes, apertures and interfaces of various diagnostics in BDS 
(BPMs, OTR monitors, deflecting y-t cavities, SR light profile 
monitor, ion chambers & PMTs, Gamcal, etc.). 
– Also include defining specifications for the alignment system– Also include defining specifications for the alignment system. 
– Development: prototype and beam test of E-spectrometers, 

feedback hardware, laser wires & large aperture BPMs 
E l ti f lt ti id h C t d– Evaluation of alternative ideas such as Compton edge energy 
spectrometer, alternative design of IR BPM, etc

• Deliverables: documented specifications, design and p g
performance of the BDS instrumentation subsystems, 
including description of their use for beamline operation and 
tuning documented analysis of prototyped instrumentationtuning, documented analysis of prototyped instrumentation 
hardware and of its performance at the test facilities ESA and 
ATF2, as well as analysis of relevant instrumentation 
h d d i FLASH f ili d h i
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hardware used in FLASH user facility, and the cost estimate. 



GWP.10 BDS vacuum system 

• Include developing the general layouts with locations of 
ports bellows valves gauges; creating conceptual designports, bellows, valves, gauges; creating conceptual design 
schemes of RF shields, chambers in moderately 
complicated areas such as laser wires and regions of p g
beamline separations (such as beam switch yard or areas 
of intersections with diagnostic laser beams); and creating 
more detailed designs of chambers in very complicatedmore detailed designs of chambers in very complicated 
areas such as Interaction Region
– Also include optimization of vacuum chamber aperture, 

h i l d i f t i t f SRpressure; physical design of vacuum system in terms of SR, 
beam-gas, desorption and impedances; engineering 
integrated design of vacuum system and definition of 
interfaces with magnets and diagnosticsinterfaces with magnets and diagnostics

• Deliverables: documented specifications and design of 
vacuum system, its components, and special areas, and 
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y , p , p ,
the cost estimate



BDS GWP:

Distribution of 
efforts on GWPsefforts on GWPs  

according to 
received EOIsreceived EOIs

TENTATIVE!TENTATIVE! 
May include tentative 
information and unfunded work. 
M EOI k tMore EOIs are known to come. 
Distribution involve guesses. 

GWP1 is not shown on the chart
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Distribution of resources on GWP

TENTATIVE! 
May include tentative information and unfunded work.May include tentative information and unfunded work. 
More EOIs are known to come. Distribution involve guesses.

Include 
graduate 
t d tstudents
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GWP1 is not shown on the chart



BDS cost drivers 
and efforts 
distributiondistribution 

Correlation 
to major cost 
drivers is 
shown

TENTATIVE
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1
2

2

BDS performance 
risk drivers and

Initial 
performance risk 
and final risk

2
3

4
5risk drivers and 

efforts distribution 
and final risk 
after r&d, semi-
quantitative3

5

61
3

6

TENTATIVE
1

3 4

245 6
2

1

Numbers      show
correspondence

#
2
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Know resources issues & needs 
System 
engineer

funds

funds & efforts

engineer

funds & efforts 
increase

engineeringengineering, 
funds

not funded

TENTATIVEna
ge

m
en

t 
at

io
n
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During this GDE meeting

• Discussed most of GWPs 
• In several cases, adjusted and clarified GWP 

descriptions and deliverables p
– In particular for Instrumentation, magnets, 

crab cavityy
• Also met with PMO representatives to discuss 

the proposed GWPthe proposed GWP
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Next steps

• Develop & implement the short term (to 
Sendai) plan 
– Organize the groups for EDR structure and 

launch their work
– Document RDR design in EDMS
– Address questions identified by KOM

• In particular, focus on evaluation of performance 
requirements and optimization of design if found possiblerequirements and optimization of design if found possible
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BDS EDR Meetings, tentative:
• BDS GWP coordination, integration & management meeting

– Cycle: morning-evening in SLAC
• BDS integration meeting with CFS and other relevant groups

– Primarily: ~8am SLAC, ~weekly
• ATF2 construction, commissioning & operation

– Ongoing weekly, late evening SLAC time. Cycle through different time? 
Acc & physics requirements and design integration• Acc. & physics requirements and design integration

– Primarily: late afternoon UK, ~8am SLAC. Bi-weekly. Cycle ~monthly: UK morning
• Interaction Region and IR integration

– Bi-weekly and cycle through morning & late afternoon of SLAC timeBi weekly and cycle through morning & late afternoon of SLAC time
• Crab cavity system

– Ongoing monthly, late afternoon UK, ~9am SLAC. => Bi-weekly, & focus on EDR
• BDS beam dump system

– Cycle: am UK & India, pm SLAC – pm UK & India, am SLAC. Bi-weekly. 
• BDS Collimation system

– Primarily: late afternoon UK, ~8am SLAC. Bi-weekly
BDS t & PS• BDS magnet & PS

– Cycle: late afternoon SLAC - morning in Japan; evening SLAC morning in Moscow
• BDS instrumentation

– Primarily: late afternoon UK ~8am SLAC Bi-weekly
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Primarily: late afternoon UK, 8am SLAC. Bi-weekly
• BDS Vacuum system

– Primarily: morning in UK, late afternoon in Japan



Summary

• EOI collection process was launched 
• GWP structure is suggested based on received 

EOIs 
• Resources and funding issues identified, solutions 

are being investigatedare being investigated
• Ready to launch onto EDR work as soon as PM 

will sign off on GWP structurewill sign-off on GWP structure
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