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Focus 

For CLIC workshop

• Status of project (both acc. and phys&det)

• Plans for next phase (2020-25)

• Related projects (X-band) – as FELs, smaller 

machines

For LCB/ICFA/FALC:

• Development for ILC in Japan

• European Strategy 

• … + normal ICFA matters …
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4Physics and Detectors in detail;  More about EFT approach to BSM (A.Wulzer)

https://indico.cern.ch/event/668147/
https://indico.cern.ch/event/668148/
A.Wulzer)https:/indico.cern.ch/event/656356/contributions/2826051/attachments/1588432/2512491/talk_wulzer.pdf
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Key technical activities 
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Module (drive-beam, 

klystron type) baseline

Final modules, from revised 

designs to industrial modules  

Optimized structures

and RF components  

Finalize industrial structures: 

increase manufacturability, brazed, 

halves, conditioning. 

Use/maintain/operate existing test-

stands for testing 

High efficiency 

klystrons and 

modulators

Efficiency and costs 

improvements, significant gains 

possible for efficiency, industrial 

cost-models and optimization  

Magnets design and 

prototypes

Permanent magnets, longit. 

variable magnets -> industrial 

production and cost-optimisation

Civil engineering, 

infrastructure

Detailed site layout and 

CE/infrastructure designs

49 km

29 km

11km

ATF2 meeting Orsay 

Now: Next:



RF power

CLIC drivebeam: move klystrons/modulator to surface, 

energy scaleable by increasing pulse-lengths: 
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Acc. Structures TD24&26 – new baseline 
optimised and alternatives for manufacturing 

and cost

T24 (EBW)

12 GHz, undamped, sealed, EBW version, under design

12SWV18026-01CSR1CC (TD26 R1 CC)

12 GHz, damped, sealed, CLIAAS120245, 4 pcs under machining

Ø83 mm

R = 0.5mm R = 2.5mm3 TeV

structure 

CLIC G* 

(optimised) 

Halves: SLAC/CERN

SwissFEL Assembly 

(brazing) Rectangular (manufacturing) 

Baseline: Machines disks, 

damping structures, bonding steps 
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SwissFEL

• 104 x 2m-long C-band structures

(beam  6 GeV @ 100 Hz)

• Similar um-level tolerances

• Length ~ 800 CLIC structures
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Thales (FR)

CPI(US)

Toshiba (JP)

CINEL (IT)

VDL (NL)

BACMI (FR)

CECOM(IT) 

Reuter (DE)

Nihon (JP)

COMEB (IT)

Viztrotech (KR)

Scandinova (SE)

Jema (ES)

Picatron (CH)

VDL (NL)

LT-Ultra (DE)

Yvon Boyer (FR)

DMP (ES)

Morikawa (JP)

KERN (DE)

SWISSto12 (CH) 

3T RPD (UK)

Concept Laser 

(DE)

INITIAL (FR) 

Protoshop (DE)

Thermocompact (FR)

BACMI (FR)

Multivalent (NL)

Bodycote (FR)

Reuter (DE)

TMD (UK)

Industrial considerations
(example – general overview (N.Catalan))
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Next phase:

• Qualified companies, technical and commercial documentation, reliable costs (i.e. 

not first prototype), ideally (small) part of larger market 

https://indico.cern.ch/event/668150/


System tests
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• Light sources, FACET/FELs for emittance conservation, Final 
Focus studies (ATF2), Drive-beam Front End facility at CERN  

• Two examples: 
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Diagnostics
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Summary of design and 

performances: Daniel Schulte 

https://indico.cern.ch/event/668149/


Cost and Power (example)
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CERN	energy	consumption	
2012:	1.35	TWh
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Revised bottom up costing and power estimate in progress 

->A cost of ~6 BCHF and power ~200 MW remains “reasonable” goals 

Reductions in next phase (before construction) possible but require larger projects with industry -> 

modules, RF and CE for costs; for power RF and magnets
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Among the documents prepared are overviews of the collaboration’s plans for next 

period – the CLIC Preparation Phase 2020-2025:
• Such overviews are very important for the European Strategy Update and for planning 

at CERN  

• The collaborative partners plans in the same period are equally crucial – for making a 

coherent programme for developing “CLIC technologies”



Collaboration

• Today the CLIC project 
preparation is a very 
collaborative efforts 

• In next phase the potential is 
even larger:

• Increasing use of X-band 
technologies in other projects 

• XFEL Design Study 

• Additionally: Medical 
applications (proton and very 
high energy electron therapy) 

• Status of applications 
(W.Wuensch) 

INFN Frascati advanced acceleration facility
EuPARXIA@SPARC_LAB

Eindhoven University led 
SMART*LIGHT Compton Source
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https://indico.cern.ch/event/668151/


Above: EU Design Study for X-Band FELs 

2018-2020: http://compact-light.web.cern.ch

Beyond being a collaboration for CLIC, many 

groups have their own X-band facilities and 

components (see overview on the left)

X-band technology 

CERN XBox-1	test	stand 50	MW Operational,	connection	to	CLEAR	planned

Xbox-2	test	stand 50	MW Operational

XBox-3 test	stand 4x6	MW Operational

Trieste Linearizer	for	Fermi 50	MW Operational

PSI Linearizer	for	SwissFEL 50	MW Operational

Deflector	for	SwissFEL 50	MW Design	and	procurement

DESY Deflector	for	FLASHforward 6	MW Design	and	procurement

Deflector	for	FLASH2 6	MW Design	and	procurement

Deflector	for	Sinbad tbd Planning

Tsinghua Deflector	for	Compton	source 50	MW Commissioning

Linearizer	for	Compton	source 6	MW Planning

SINAP Linearizer	for	soft	X-ray	FEL 6	MW Operational

Deflectors	for	soft	X-ray	FEL 3x50	MW Procurement

Australia Test	stand 2x6	MW Proposal	submission

Eindhoven Compact	Compton	source,	100	MeV 6	MW Design	and	procurement

Valencia S-band test	stand 2x10	MW Installation	and	commissioning

KEK NEXTEF	test	stand 2x50	MW Operational

SLAC Design	of	high-efficiency	X-band	klystron 60	MW In	progress

Daresbury Linearizer 6	MW Design	and	procurement

Deflector tbd Planning

Accelerator tbd Planning

Frascati XFEL,plasma accelerator,	1	GeV 4(8)x50	MW CDR

Test	stand 50	MW Design	and	procurement

Groningen 1.4	GEV	XFEL	Accelerator,	1.4	GeV tbd NL	roadmap,	CDR
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In the CLIC preparation phase: 

Take advantage of the widespread use of electron linacs, and rapidly increasing use 

of X-band  increase collaboration 

http://compact-light.web.cern.ch/


An e-beam facility at CERN 
Accelerator implementation at 

CERN of LDMX type of beam

X-band based 60m LINAC to

3 GeV in TT4-5.

• Fill the SPS in 2s (bunches

5ns apart) via TT60

• Accelerate to ~15 GeV in

the SPS

• Slow extraction to

experiment in 10s as part

of the SPS super-cycle

• Experiment(s) considered

by bringing beam back on

Meyrin site using TT10

Beyond LDMX type of beam:

Other physics experiments can be considered (for example heavy photon searches)

Several other possible uses of linac and SPS beams for R&D 



GREEN: ~15 GeV electron beam in SPS

Acc. in SPS, can also be a damped small 

emittance beam. Long bunches. 

• Extracted to Meyrin side for LDMX like 

experiment. 

• Can also – possibly – be guided to 

AWAKE. 

• Other uses, either extracted or 

circulating to be worked out.

PURPLE: 3 GeV x-band linac with excellent beam 

quality

Short bunch electrons from X-band linac, only used 5% 

for filling the SPS. Can be used right after linac (TT4), in 

new experimental area, and/or possibly directed to the 

current AWAKE area.

• CLEAR type of research progamme.

• Electrons for drive and/or probe beam exploring novel 

accelerating techniques, including second gun (drive 

and probe bunches with variable distances and 

charges). 

• Longer term possibilities for positrons if deemed crucial 

Four/five users groups: 

• Physics

• CLIC TDR overlap large 

• e-AWAKE

• CLEAR(er) 

• DR, positrons and ATF-like studies (possible) 
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Focus 

For CLIC workshop

• Status of project (both acc. and phys&det)

• Plans for next phase (2020-25)

• Related projects (X-band) – as FELs, 

smaller machines

For LCB/ICFA/FALC:

• Development for ILC in Japan

• European Strategy 

• … + normal ICFA matters …
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KEK
High Energy Accelerator
Research Organization

ILC Advisory Panel at MEXT (1)

 Following the LCB/ICFA statement on ILC250 in November 2017, we 
officially proposed it to the MEXT, and the proposal was discussed 
at the ILC Advisory Panel meeting in December.

 Tatsuya Nakada explained the statement in detail at the Panel 
meeting. He also summarized the studies leading up to the ICFA 
Statement.

 Main concern given by the panel member:
The Panel had previously understood that the ILC in Japan would be a 
global project, globally led and globally financed such as ITER, whereas 
the ICFA Statement suggests that the project is Japanese-led with 
majority contribution coming from Japan. There is a substantial 
change in the nature of the project.
Tatsuya explained how Germany took lead in XFEL and how the 
Japanese 250 GeV ILC scenario could be seen in a similar manner. 



KEK
High Energy Accelerator
Research Organization

ILC Advisory Panel at MEXT (2)

 Eckhard Elsen talked about: physics results  from LHC by now, 
search for new physics at HL-LHC, and schedule of the 
European strategy update. He also said that the conclusion of 
ILC has to be made by the end of 2018.

 The panel agreed to re-start physics and TDR working groups 
to evaluate physics potential, cost and technical issues of the 
new ILC250 proposal. 

 It is expected that the conclusion of the Advisory Panel will be 
given in summer 2018 after hearing conclusions of the 
working groups, and the outcome will be sent to the Science 
Council of Japan for the final evaluation of the project.



KEK
High Energy Accelerator
Research Organization

ILC Advisory Panel at MEXT (3)

 Meetings of the physics working group
Kazu Hanagaki (KEK, ALTAS) discussed physics results from LHC.

Keisuke Fujii (KEK, ILD) discussed physics potential of ILC250.

Shoji Asai (Tokyo) discussed role of the ILC250 to answer remaining big 
questions in particle physics.

Georg Weiglein (DESY, theorist) discussed what we would loose by 
reducing the ILC energy down to 250GeV. 

Agreed to study EXFEL and FAIR in detail in the working group 
meetings in April.

 Meetings of the TDR working group
The working group discussed governmental regulation regarding ILC 
and analysis of risk based on the report by NRI.

It also discussed issues of civil engineering and building construction.

Cost of the ILC250 is a big issue, but it was discussed in a closed 
session.



KEK
High Energy Accelerator
Research Organization

Visit of Japanese Delegates to France and Germany

 → Satoru Yamashita’s talk 

 Comment on Mr.Itakura’s visit to Europe/CERN
Yasuhiro Itakura is a Deputy Director General, Research Promotion 
Bureau, MEXT, and is in charge of ILC at MEXT.

It was very good that MEXT executive had a chance to discuss directly 
with European physicists and government officials.

He still seemed to be interested in global scheme for ILC250 like ITER. 



Timeline
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Call for INPUT
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INPUT Guidelines
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LC inputs 
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• For CLIC and ILC (two documents)

Physics summaries at 380 and 250 GeV

• For CLIC – a project implementation description

• For ILC – a European Action Plan for accelerator and detector 
contributions 

• Several – and maybe more important – longer support 
documents 
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LCC Budget

Reminder: The decision was made in late 2015 not to request additional common funds and spend 
down the common fund balance. 

The balance of the common fund is supporting:
LCC Director salary and travel
Contract buyout and travel support for the Associate Director of Physics and Detectors
Administrative support
Infrastructure

If a one year extension is needed, there will be a request for 2019. 

Final agreement in the summer FALC meeting, but general agreement to proceed on this basis and aim 
to provide funding in 2019, as a continuation or a transition period, depending on ILC developments 
this year.
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