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• All proposals in one document

• 83 pages

• Open version available at

https://agenda.linearcollider.org/event/9047/

(Technical_preparation_Ver3B.pdf)

• Contains estimates for necessary resources 

-> basis for possible funding requests, 

neither commitment nor obligation

Proposal Document
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Area 1: Main Linac and SRF
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Resources: 41.7 MILCU*, 282 FTE-yr



• Goals:

• Prepare cavity mass production

• Produce 3x40 cavities (40 / region),

3 x 16 for cryomodule installatioon (WP2)

• Decide tuner design

• Establish plug-compatible interface

• Develop recipe for cavity treatment

• (Try to) Establish improved cavity gradient / Q0

WP1: Cavity Industrial Production Readiness
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• Goals:

• Produce 3x2 ILC type cryomodules (2 / region)

• Develop and prototype all parts: cold mass, 

coupler, magnet package

• Develop transport container / cage

• ”CM Global Transfer Program”:

ship 1 CM/region to Japan, 

• Demonstrate performance in Japan

WP2: Cryomodule Global Transfer and Performance Assurance
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• Goals

• Design, produce and test prototype cryomodule: 

cavity, coupler, tuner, cryomodule 

WP3: Crab-Cavity System
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• Goals

• Re-evaluate the drive laser design and cost, 

build a prototype to demonstrate the beam 

pattern,

• Design a higher voltage gun 350 kV with greater 

reliability/headroom, and build it,

• Evaluate if higher gun voltage and shorter laser 

pulse length relaxes harmonic bunching,

• Produce GaAs/GaAsP photocathodes with 

P>90%, QE>1%, work with vendor to 

commercialize

• Resources

• 2,6 MILCU + 6 FTE-y

Area 2 = WP4: Electron Source
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• 2 Concepts:

• Undulator source (baseline)

• Electron driven source (backup)

• Downselect during prelab phase

-> now planned for mid-24

Area System 3: Positron Source
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• 3 Work Packages

• Resources: 0.9 MILCU, 10 FTE-yr

• Main Goals:

• Undulator: improve parameters (simulation)

• Target and capture device: Build prototypes

‒ Demonstrate cooling concept and vacuum

‒ Demonstrate field strength and pulse length of 

matching device 

Area System 3.1: Undulator Positron Source
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• 4 Work Packages

• 3 electron driven specific

• 1 for target handling: both concepts

• Resources:

• 4.4 MILCU, 5 FTE-yr

• Goals:

• Stable operation of (existing) target prototype

• Build flux concentrator prototype

• Design capture linac

• Scaled model of remote target handling concept

Area System 3.2: Electron-Driven Positron Source
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• 3 Work Packages

• Resources: 

• 2.5 MILCU, 29 FTE-yr

• Goals:

• Lattice and system design of damping rings,

investigate permanent magnet option

-> fixes beam polarity, no e-e- running

• Investigate & mitigate instabilities from collective 

effects (electron cloud, fast ion)

• Design fast kickers for injection & extraction

Area System 4: Damping Ring
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• 2 Work packages

• Resources:

• 2.2 MILCU, 14 FTE-yr

• Goals:

• Further develop Final Focus System -> ATF3

• Prototype of final focus magnet package

Area System 5: Beam Delivery System
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• Goals

• Further develop Final Focus System

• Test the concepts at ATF-3

‒ ATF3 ILC-FFS assessment system design

‒ Hardware optimization: vacuum chambers, 

magnets, IP-BSM laser, CBPMs, IP-BPMs

‒ Realistic S2E “beam-dynamics-driven” design and 

IP optimization

‒ ATF3 ILC-FFS oriented beam tests

‒ Long-term stability: nominal (10βx
*×βy

*) routine 

operation assessment

‒ High-order aberrations

‒ Other ILC R&D complementary studies: ILC 

collimation issues, ILC type CPBMs, new 

instrumentation

WP15: System design of ILC final focus beamline
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• 2 Work packages

• Resources:

• 3.2 MILCU, 12 FTE-yr

• Goals:

• Engineering design of main dump system

-> impact on civil engineering design

• Engineering design of photon dump for 

undulator positron source

Area System 6: Beam Dumps
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• Technical Preparation Plan will be reviewed

• 3x3 Reviewers

• Regionally balanced

• External

• Target: late February / March

• 2-3 hours each for SRF, DR/BDS/dump, 

sources

• Review criteria:

• Is the R&D plan complete

• Are the Work Packages appropriate

• Less emphasis on cost estimates and list of

possibly participating labs

Review Process
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Towards the Engineering Design Reports EDR
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Extend the work package structure: accelerator design -> EDR



• R&D Program for the Prelab Phase has 

been formulated

-> Review in preparation

• Money-wise, focus is on SRF, especially 

high gradient cavities and cryomodule 

transport

• New activity on electron source 

• Positron source in focus, 

technology decision schedule provides time 

for (re)formation of R&D efforts

• Damping ring design continues,

permanent magnet option of interest

-> would fix beam polarity (no e-e-)

• BDS R&D continues – boosts ATF-3 

programme, synergies with CLIC

• Dumps are a critical R&D item

Summary and Conclusions
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• Next step: From R&D to design:

Take up the overall accelerator design 

again – formulate plan for prelab

• Design complete accelerator systems

• Value engineering of important (in terms of 

volume or value) components  and subsystems

• Provide input to management (cost and 

schedule) and civil engineering (power, cooling)



Reserve
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• Undulator regarded as mature

• Goals: 

• Simulation of heating by the photons

• Simulation with field errors and misalignment

• Optimization study of undulator parameters 

(pitch, K, aperture)

WP5: Undulator Technology
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• Goals

• Design finalization of the rotating wheel with 

radiative cooling design and laboratory test of a 

stationary sector model. This is labelled as 

“priority” item.

• Magnetic bearings, feasibility study

• Fabrication of full model

WP6: Target Technology
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• Goals:

• Final design choice among the possible focusing 

devices with yield calculation

• Construction of the prototype of OMD and the 

rotating wheel

WP7: Magnetic Focussing System
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• Goals:

• More accurate calculation of the target stress 

and fatigue effect to improve the design

• The required high vacuum (in the order of e−6 

Pa at the accelerator) should be maintained for 

a long time.

• Stable target prototype operation; the test 

operation of the target prototype is set to start in 

the Spring of 2021.

WP8: Target
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• Goals:

• The electrical, thermal, and mechanical 

properties of the FC conductor should be 

verified through simulations

• Transmission line design

• Power source design

• FC system (FC conductor, transmission line, and 

power source) prototyping and test operation

WP9: Flux Concentrator
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• Goals:

• RF design of APS cavity

• Establish beam loading compensation and linac

tuning method

• Power unit design and prototyping (L-band 

klystron + modulator)

• Solenoid magnet design

• Test operation of APS cavity with developed 

power source

WP10: Capture Linac
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• Goals

• Complete the technical design

• Fabricate a mock-up to confirm the function

• Develop a fail-safe system

WP11: Target Maintenance (both source concepts) 
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• Goals

• Optimize beam optics

• Evaluate effect of magnet field errors

• Investigate Potential to use permanent magnets: 

build prototypes

WP12: System Design of ILC Damping Ring
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• Goals

• Investigate (simulate) electron cloud (EC) and 

Fast Ion Instabilities (FII)

• Develop high-resolution fast feedback system

WP13: Evaluation of collective effects in ILC damping ring
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• Goals

• Perform long-term stability test of fast kicker 

system at ATF

• Develop injection kicker system for electron 

driven source

WP14: System design of ILC DR injection/extraction kickers
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• Goals

• Design final focus magnets for 250GeV

• Build prototype

WP16: Final Doublet Design Optimization
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• Goal:

• Establish the engineering design of the whole 

dump system.

WP17: System design of the main dump
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• Goal:

• The system design of the photon dump is 

established at an engineering level, including the 

photon absorption structure, infrastructures

for cooling, and the maintenance of the activated 

equipment

WP18: Design of photon dump for the undulator positron source
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