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Collaboration 

Fewer resources in the LC studies at CERN wrt 2012-18. High Efficiency Klystron project (Igor cover partly) and 

CLEAR (Pierre) are separate project with wide scopes, still benefitting the LC studies. 

Many Xband project (examples today) in collaborating institutes. 

EU projects. I will mention some but also Eurolab (CLEAR and Xboxes) and EAJADE (exchange with Americas and 

Japan) 

Note, changes in fellowship programme (replaced by QUEST and Origin programmes): 

https://careers.smartrecruiters.com/CERN/graduates

CLIC / Stapnes

• CompactLight Design Studies 2018-21 (right)

(EU design study with 26 partners) 

• INFN/LNF ~1 GeV linac

• Flash RT, at CHUV 

• “ Design Studies”  for ICS

• AERES, IFAST and TNA project 

Overview at LINK

Applications – injector, X-band modules, RF 

X-band accelerating modules
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A Horizon2020 design study for an innovative, compact and cost 

effective FEL user facility
Completed

at the end of 2021

Up to 5.5 GeV

Two prototypes are being built as part of the

I.FAST project to get a full validation of the

structure at two RF operating regimes:

i) high gradient/low p.r.r. (60 MV/m @100Hz)

ii) low gradient/high p.r.r. (30 MV/m up to 1KHz)

CompactLight (www.compactlight.eu)
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Build and test, at low and high RF power, two prototypes of the X-band 

(12 GHz) accelerating structure designed for the CompactLight project

Task 7.5: CompactLight Prototype Accelerating Structures

Two deliverables:

D7.5: Construction of the XLS accelerating structure pre-prototype.

Development of production process and RF tests of the pre-prototype (@TRL

6/7)_December 2023

D7.6: Construction of the XLS accelerating structure full prototype.

Production process analysis and validation, RF tests of the full prototype

(@TRL 7)_April 2025
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IIF – projects selected

M.Losasso /   IFAST STC# 6 , 5.12.2022 10

kEUR kEUR

Name Institute
Budget 

beneficiary
Budget 
partner

Total

PM for klystron CERN 15 115

ELYTT 100

HIGHEST CERN 10 160

CSIC 50

Ceraco 100

FE cathode PSI 100 200

VDL 100

KAIO CNRS 180 200

CNR 20

SSPA driven CFA UU 200 200

msec flash INFN 40 160

HZDR 110

Piccoli 10

AM for ion source INFN 75 100

CERN 25

AM vacuum chambers RHP 75 100

SBI 25

TOTALS 950 285 1235

Perm anent m agnet solenoid for High efficiency 

Klystron

Aim  is: to design and  bu ild  a perm anent  m agnet  

solenoid  for an availab le k lyst ron. By increasing  
efficiency of the k lyst rons, it  p rom ises to reduce the 

operat ional costs of any accelerator together w ith  
the associated  carbon footp rin t . 

IIF – projects selected
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High-Temperature High-Gradient Superconductors 

Aim  is: to to develop  and op t im ize a 3D coat ing  

technology and  dem onst rate it s scalab ilit y to m ake 

p ract ical RF h igh pow er devices. It  p rom ises an 
im provem ent  in  Q factor resu lt ing  in  relevant  

energy savings for accelerators
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CREATE proposal
Compact and Resource-Efficient Accelerator TEchnologies

Horizon Europe Work Programme 2021-2022

INFRA-2022-TECH-01-01 

Development of ground-breaking RI Technologies,….. including high tech developments for 

accelerators

Area of interest:

• Compact & efficient X-band technology for accelerators 

• Compact & efficient plasma accelerators

• Efficient high repetition rate Laser drivers

Prototypes

High efficiency X-band klystron

+

High repetition rate modululator

CREATE received a favorable evaluation, but unfortunately not high enough in the ranking to be funded,

given the budget limit of the call. For this reason, it has been put in a “reserve list” to be re-consider if

additional funds become available after the completion of the Grant Agreements of the approved projects,

beginning of 2023.
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RF panel: 

• NC RF, power sources, fundamental 

processes, test infrastructures, …

• Not clear how to can help the CLIC 

studies yet but potentially useful 

longer term 

Following ESPP recommendation, accelerator roadmaps developed in Europe (with US 

participation) → approved by CERN’s Council Dec. 2021



Project Readiness Report as a step toward a TDR – for next ESPP
Assuming ESPP in 2026, Project Approval ~ 2028, Project (tunnel) construction can start in ~ 2030.

Focusing on:
• The X-band technology readiness for the 380 GeV CLIC initial phase - very important part driven by use in small compact 

accelerators 
• Optimizing the luminosity at 380 GeV – already implemented for Snowmass paper, further work to provide margins will continue  
• Improving the power efficiency for both the initial phase and at high energies, including more general sustainability studies 
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CLIC Project Readiness 2025-26
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Available at:

clic.cern/european-strategy

Status reports and studies  

Several LoIs have been submitted on behalf of CLIC and 
CLICdp to the Snowmass process:
• The CLIC accelerator study: Link

• Beam-dynamics focused on very high energies: Link

• The physics potential: Link

• The detector: Link

Snowmass white paper:
https://arxiv.org/abs/2203.09186
Broadly speaking: “Updated accelerator part 

of 2018 Summary Report”  

http://clic.cern/european-strategy
https://www.snowmass21.org/docs/files/summaries/AF/SNOWMASS21-AF4_AF3-EF0_EF0-177.pdf
https://www.snowmass21.org/docs/files/summaries/AF/SNOWMASS21-AF1_AF4-161.pdf
https://www.snowmass21.org/docs/files/summaries/EF/SNOWMASS21-EF0_EF0_CLICphysics-170.pdf
https://www.snowmass21.org/docs/files/summaries/IF/SNOWMASS21-IF3_IF6_Mathieu_Benoit-188.pdf
https://arxiv.org/abs/2203.09186


10

CLIC Project Readiness 2025-26

Goals for the studies by ~2025, key improvements:

• Luminosity numbers, covering beam-dynamics, nanobeam, and positrons - at all energies. Performance risk reduction, system level studies  

• Substantial progress already documented in Snowmass report and associated references, remains a focus for beamdynamics, 

nanobeam related technical developments and positron production studies 

• Energy/power: 380 GeV well underway, 3 TeV to be done, L-band klystrons

• In Snowmass report for 380 GeV

• Sustainability issues, more work on running/energy models and carbon footprint 

• Initial studied in Project Implementation Plan (PiP) 2018, just referred to briefly in Snowmass report

• X-band progress – for CLIC, smaller machines, industry availability, including RF network  

• Addressed by establishing improved baseline, CompactLight Design Study very important and many smaller setup. No complete 

documentation in PiP 2018 or Snowmass report 2022. 

• RF design optimization/development – including injectors, R&D for higher energies, gradient (cool/HTS/etc.),  optimal beam parameters  

• Links to power, nanobeam and beamdynamics

• Cost update, only discuss changes wrt Project Implementation Plan in 2018

• Possible impact of sustainability optimization, inflation ?

• Low cost klystron version – reoptimize for power, cost and fewer klystrons 

• CLIC versus ILC and C3 (maybe not needed in readiness report) – performances and upgrade scenarios 
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2023

Next CLIC Project Meeting in April
2-3 days meeting in Sept/Oct including CB 
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European Organisation of an ILC programme

• Focus on priority and time-critical WPs for ILC (2-4 years) – ITN (ILC Technology Network) 

• CERN plays coordinating role

• KEK contribution to the material cost is essential 

• Main contract for flow of funds between CERN and KEK*

• CERN-KEK ILC IDT agreement already extended by 2 years 

• Amendments/modifications would be needed for ITN 

• Subsequent contracts* – similar to what is done for other studies for future colliders – between CERN and 
European Labs in the cases where money flow is needed (limited number)

• Establish a distributed Project Office, administratively anchored to CERN, to follow up the work.  

• Aim to involve CERN personnel, fellows, PJAS within the current LC resource planning at CERN (in many 
cases using long term collaborative links and common studies between CLIC and ILC)

*Additional collaboration agreements between KEK and FA/countries might be very beneficially, where 
these activities are recognised directly  

CERN

KEK 

Lab/Univ/FA 
n

Lab/Univ/FA 
1
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Materials ~4 MCHF

SCRF Sources DR ATF Implementation
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European presentation of ILC studies, distributed on five main 

activity areas:  

A1 with three SC RF related tasks

• SRF: Cavities, Module, Crab-cavities  

• Might want to split into 3 separate WPs 

A2 Sources 

• Concentrate on undulator positron scheme, consult on 

conventual one (used by CLIC and FCC-ee) 

A3 Damping Ring including kickers

• Low Emittance Ring community 

A4 ATF activities for final focus and nanobeams 

• Groups active in ATF (including new ones)

A5 Implementation including Project Office 

• Dump, CE, Cryo, Sustainability, MDI, others (many of these 

are continuations of on-going collaborative activities) 

Personnel with interest and skills in European 
labs/Univ., local infrastructure

Material funds as 
estimated (major/core 
part from KEK), in some 
cases complemented by 

local funding 
EAJADE, MC exchange project 

supporting Higgs factory personnel 
exchange to Japan and the US 

CERN LC, project 
office (~within 

existing LC resources 
at CERN) 

The European activities, and resources 

EAJADE: Information at LINK

https://agenda.linearcollider.org/event/9762/contributions/50949/attachments/38269/60112/20220715.EAJADE.ILC-EU.pdf

