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Budgets – CERN MTP approved in Council June 2017, no major changes wrt
last years MTP 
• Personnel estimate reduced for 2019 as we knew would happen (last years estimate 

was just a flat continuation from 2018) – case by case checked to be ok 

Main agreements over the last months:
• Extended agreements with UK groups, tuned one Spanish contract, Helsinki being 

extended, Oslo being discussed, KEK extended (done year by year) 
• Several MoU addenda extended or renewed 
• New contracts: Frascati (have submitted CDR for ~1 GeV Xband machine), CEA 

(support for CLEAR)



Accelerator collaboration with ~50 institutes 
Detector collaboration with ~29 institutes 

Collaborations 

Place	 Activity	 Xband RF	power Status

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 Installation	and	commissioning

Linearizer	for	Compton	source 6	MW Planning

SINAP Linearizer	for	soft	X-ray	FEL 6	MW Design	and	procurement

Deflectors	for	soft	X-ray	FEL 3x50	MW Design	and	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 NLCTA	test	stand 2x50	MW Operational

SLAC/CERN Design	of	high-efficiency	X-band	klystron 30	MW In	progress

Daresbury Linearizer 6	MW Design	and	procurement

Deflector tbd Planning

Accelerator	(CLARA extensions)	 tbd Planning

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

Test	stand 50	MW Planning

Gronigen 1.4	GEV	XFEL	Accelerator,	1.4	GeV tbd NL	roadmap,	CDR

• Design study for use of X-band technology for 
compact FELs just approved with 24 institutes 
(CompactLight) - see later 

• The use of Xband among the CLIC collaborators 
increasing very fast, providing key experience now -
but even more in the next 5-7 year period.



CLIC initial stage defined:

Complete re-baselining of a staged
implementation starting at 380 GeV for
Higgs and top physics, upgradeable to 3
TeV in two further stages, based on an
overall power and cost optimisation for
the initial stage.

Published report:
Updated Baseline for a Staged Compact
Linear Collider (CERN yellow report
CERN-2016-004 and arXiv:1608.07537)

CERN Courier summary (link)

CTF3 programme completed:

The CTF3 programme has been brought to
successful conclusion, proving the CLIC two
beam concept and gradient performance,
measuring the X-band structure breakdown rate
with beam, benchmarking the drive-beam phase
stability, verifying instrumentation prototypes
and carrying out detailed module performance
studies.

Recent report (link) IPAC 2017

Gen. rep. about beamtests (CTF3, ATF. FACET .. )

X-band stations at CERN installed and operational:

Triple X-band test capacity at CERN for accelerating
structure and RF component tests 2016-2019.
Define optimized/new acc. structures for
3000GeV/380GeV. Increased statistics for tests.
Recent report (link)

CLIC Higgs Overview Publication:

“Higgs Physics at the CLIC Electron-Positron
Linear Collider”, >25 full simulation studies,

Submitted for journal publication:
arXiv:1608.07538

Layout of the new CLIC detector, 
CLICdet, finalized:

Basis for future detector and physics 
studies. Write-up in progress, drawings of 
the new detector:   EDMS link CLICdet 
drawings

CLIC – some recent results 

http://dx.doi.org/10.5170/CERN-2016-004
https://arxiv.org/abs/1608.07537
http://cerncourier.com/cws/article/cern/66567
http://vrws.de/ipac2017/talks/tuzb1_talk.pdf
https://agenda.linearcollider.org/event/7507/contributions/39224/attachments/31722/47988/CLIC_beam_tests.pdf
https://agenda.linearcollider.org/event/7507/contributions/39225/attachments/31713/47794/NCL_CLIC_WS_2017-6-26.pptx
https://arxiv.org/abs/1608.07538
https://edms.cern.ch/document/1543126/6


CLEAR start up:

A new stand-alone user facility - CLEAR –
will be available for users from 2017
onwards.

CLEAR: A new open electron beam facility
with a wide programme covering various
types of accelerator R&D, irradiation and
training capabilities. For CLIC and LCs the
foreseen programme covers studies of high
gradient acceleration methods as X-band
studies for linear accelerators and also
novel concepts as plasma and THz
acceleration.

A key goal for 2017 is to get this facility
operational for LC studies and other users.

CLEAR: CERN Linear Electron Accelerator
for Research (link for more information)

X-band tests and development

New CLIC 380 GeV and 3TeV baseline with improved
features (easy machining and reduce surface heating).
Structures with reduced costs.
Submitted European design study for X-band FEL
applications with collaborators.
Design of klystron based option at 380 GeV.

Cost and power

Technical developments for accelerator parts
as (two key examples):
High efficiency klystron and RF systems.
Permanent magnet systems to reduce power.

CLIC module development:

Experimental programme to evaluate module in
beam and in lab (thermo-mechanical). Optimize
module considering the full life-cycle of the module,
assembly, conditioning, installation and possibly re-
work. Detailed studies of stability and alignment.

Top and BSMS:

CLIC top quark physics studies
(including draft overview
publication) and CLIC BSM studies
(aim for overview publication in
2018)

CLIC – examples of current studies

https://clear.web.cern.ch/


Costing – power will follow 

Status:
• Setting up new WBSs for 380 GeV DB and klystrons, 1.5 TeV and 3 TeV
• Revise cost escalation factors from 2008 to 2017  
• Have identified responsible for all parts (~15 people from machine to 

infrastructure to CE - overlap with FCC/LHC-HE team where possible) 
• Aim for internal review mid 2018, external review Sept-October 2018
• Have made some efforts to extract klystron based machine estimates 

(but did not have WBS for it in 2012)
• Will do power bottom up as well revising all numbers (expect larger 

changes there)
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Cost and power updates foreseen   

Action (v = significant impact 
expected)

Cost Pow/Energ
y

Comments 

Structure/parameters optimization, 
minor other changes 

v v Ok for now, 380 GeV at 1.5 10^34
Defines Civ. Eng. parameters 

Further possibility: lower inst. 
luminosity or initial energy (250 GeV)

v v Integrated lum. goal can be maintained, can re-
optimize structures

Known corrections needed for 
injectors and Cooling/Ventilation

v v Partly addressed for injectors
CV to be re-designed and clear up average and 
max estimates 

Structure manufacturing v Optimise, remove steps, halves 

High eff. Klystrons/Modulators and RF 
distribution 

v v Technical studies where gains can be large 
Large commercial uncertainty 

Magnets ? v Technical studies and costing in progress

Running scenario (daily, weekly, 
yearly) 

v (energy, 
op. cost)

Take advantage of demand/price changes, study 
foreseen

Commercial studies, currencies and 
reference costing date 

v v Examples: klystrons, CHF, CLIC and FCC will use 
similar convention, learning curves, cost-
escalation
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Timeline

Goal for next strategy update:

Present a CLIC project that is a 

“credible” option for CERN beyond 

LHC, a Project Implementation 

Plan. Guidelines used internally:

• Adapt to physics results – LHC 

mostly – taking into account LHC 

at 13-14 TeV as results become 

available (be flexible)   

• Physics no later than 2035, solid 

luminosities from Higgs/top at 

380 GeV to 3 TeV (staging)

• Initial costs compatible with 

earlier projects (order LHC+50%)  

(staging)

• Upgradable in 2-3 stages over a 

20-30y period, without major 

(max 3-4 years) operational 

breaks, and with upgrade costs 

also in reasonable agreement 

with current budget level. 

• Cover accelerator, detector, 

physics



Summary - I

A recent summary for CLICdp can be found given during a CLIC physics workshop (theory plus experimentalists) mid 
July: https://indico.cern.ch/event/632228/overview. 

The activities are going well and the studies are well focused towards the Strategy update, with detector 
optimisation, physics studies, software development and hardware prototypes. 

A CLIC det&phys collaboration meeting took place Aug 29-30: https://indico.cern.ch/event/633975/

For the 380 GeV initial machine the technical status is very solid, most of the work are now related to cost and 
power optimisation – and has been for the last 2 years. In addition to the 25 or so Work Packages across all 
technical areas operative since 2012, during the last year four working across project groups are put in place to 
ensure convergence and coherence for the Project Plan to be presented to the European Strategy Update 2019-20 
(the WG can be found at: https://indico.cern.ch/catery/4337/ ): 

• Baseline parameters and design (lead D.Schulte) (Designs and parameters for 380 (DB and klystrons) GeV, 1.5 
TeV and 3 TeV)  - REPORT in DECEMBER

• Civil Engineering & Infrastructure and Siting WG (CEIS) (lead J.Osborne) (mandate) – REPORT TODAY

• Cost, Power and Schedule (lead S.Stapnes)  (Detailed costing of a 380 GeV machine - DB and klystrons - plus 
additional stages beyond) 

• Main Linac Hardware Baselining  (lead C.Rossi) (Optimised module technical design and surrounding 
infrastructure in the tunnel, considering the entire lifetime of a module including commissioning, installation, 
conditioning, operation, rework, replacements etc.) - REPORT in DECEMBER

Upgrades to 3 TeV using the CLIC drivebeam solution are very well covered in CDR and little extra work is needed, 
also relying on the working groups above to provide updates where needed. A new WG is looking at extensions 
with novel technologies and/or higher energies:

• Novel Accelerator methods for future stages of CLIC (lead E.Adli) (mandate) – REPORT TODAY

https://indico.cern.ch/event/632228/contributions/2650529/attachments/1493752/2323096/physics_at_clic_workshop_philipp_roloff_07_07_2017.pdf
https://indico.cern.ch/event/632228/overview
https://indico.cern.ch/event/633975/
https://indico.cern.ch/category/4337/
https://indico.cern.ch/category/4337/)
https://indico.cern.ch/event/614927/contributions/2480326/attachments/1422119/2179816/CLIC_Civil_Engineering_and_Services_CES_Mandate_Jan_2017.docx
https://indico.cern.ch/event/607729/attachments/1413772/2180622/Mandate_for_working_group_on_use_of_novel_accelerator_schemes-2-3.pdf


Summary - II

Documents:

An accelerator technical description (around 150p)  

• 380 DB, klystrons, upgrades to 3 TeV and NAT, Technical studies, CE and infra, Performance, Cost and Power

• Describe CLIC as is, background references and EDMS documents for more information, discussion, more 
technical discussions  

A separate document about the collaborations plans for 2020-25 (50p) in the preparation phase including also 
resource estimates for this period, covering:

• Technical studies and cost/power reduction studies, industrial pre-series were needed  

• More detailed site preparation 

• Maximising common efforts/collaborative work with outside labs taking Xband in use and other facilities 
where key components are needed in significant numbers – take full advantage of the fact that light-sources 
and FELs are abundant and several are now moving to Xband for components or linacs. Related: Looking at the 
development of and access to test-facilities (at CERN and outside)

• Consider if there are physics measurements that can made before completion of CLIC with test-facilities or use 
of parts of linacs

A project implementation plan for CLIC in time for the European Strategy update (similar to CDR volume 3 and the 
Rebaselining document).










