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New CLIC layout 3 TeV



CLIC physics context
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2013-19 Development Phase

Develop a Project Plan for a 
staged implementation in 
agreement with LHC findings; 
further technical developments 
with industry, performance 
studies for accelerator parts and 
systems, as well as for detectors. 

2019-20 Decisions

On the basis of LHC data
and Project Plans (for CLIC and 

other potential projects as FCC), 
take decisions about next 

project(s) at the Energy 
Frontier.

5 year Preparation Phase

Finalise implementation 
parameters, Drive Beam Facility and 
other system verifications, site 
authorisation and preparation for 
industrial procurement.  

Prepare detailed Technical 
Proposals for the detector-systems.  

2025 Construction Start
Ready for full construction

and main tunnel excavation. 

Construction Phase 

Stage 1 construction of CLIC, in 
parallel with detector 
construction.

Preparation for 
implementation of further 
stages.

Commissioning 

Becoming ready for data-
taking as the LHC 

programme reaches 
completion.

Timeline

DRIVE BEAM LOOPS

DRIVE BEAM INJECTOR

BYPASS TUNNEL

e- INJECTION DESCENT TUNNEL

DAMPING RINGS

MAIN BEAM INJECTOR

INTERACTION REGION 

DRIVE BEAM DUMPS

COMBINER RINGS

TURN AROUND

e+  INJECTION DESCENT TUNNEL

FRANCE SWITZERLAND

CLIC SCHEMATIC
(not to scale)

e+  SIDEe- SIDE

LHC 

INJECTION TUNNEL 

Sands and gravelsMolasseMoraines

Limestones

≈ 1km

≈
1
0
0
m

Accelerator collaboration with ~50 institutes 

Detector collaboration operative with ~27 

institutes 



5

CLIC status and plans

 Post CDR Development phase
Parameter optimization in particular first stage at 380 GeV and 

subsequent staging
Optimize Cost, Power and schedule
Key-technical developments including preparations for 

industrialization
Performance verifications in test facilities, CTF3, FACET, ATF
Promoting CLIC technology for FEL’s and medical applications
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Power&Cost optimisation
 Development of very efficient power source
 Development of adjustable permanent magnets
 Parameter optimization, beam quality
 Running scenarios
 Alternative designs
 Energy recovery 



Power and Energy

CERN energy consumption 
2012: 1.35 TWh

LEP-SLC

LEP II

CEPC goal, 
2x10^34

ILC, 1.8x10^34 

ILC  1TeV

CLIC 1.5, 3.3x10^34

? 

CLIC 3, 6x10^34 
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Can we optimize the way we run 

these machines ?



380 GeV stage optimization

Simplified	Parameter	Diagram	

Drive	Beam	Genera on	Complex	
Pklystron,	Nklystron,	LDBA,	…	

Main	Beam	Genera on	Complex	
Pklystron,	…	

Two-Beam	Accelera on	Complex	
Lmodule,	Δstructure,	…	

Parameter	Rou ne	
Luminosity,	…	

Cinestment,	
Copera on,P	

Variable	 Meaning	

Cinvestment	 Investment	cost	

Copera on	 Opera on	cost/year	

P	 Power	consump on	

D.	Schulte,	CLIC	Rebaselining	Progress,	February	2014	

Cinestment,	
Copera on,P	

Cinestment,	
Copera on,P	

Infrastructure	and	Services	
Controls	and	opera onal	
infrastructure	

Cinestment,	
Copera on,P	

Parameter model
• Does not contain BDS and experiments
• Main beam injector power scaled with charge per train



Luminosity goal impacts 
minimum cost
For L=1x1034cm-2s-1 to 
L=2x1034cm-2s-1 :

Costs 0.5 a.u.
And O(100MW)
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L=1.0x1034cm-2s-1

L=1.25x1034cm-2s-1

L=1.5x1034cm-2s-1

L=2.0x1034cm-2s-1

S=1.1

Cheapest machine is close to lowest power 
consumption => small potential for trade-off 

Example output (380 GeV)



Current rebaselined parameters

"Updated Baseline for a staged Compact linear Collider“, to be published
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New CLIC layout 380 GeV



Drive beam quadrupoles (40 MW @ 3 TeV) 
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High energy quad – Gradient very high

Low energy quad – Very large dynamic range



Permanent Magnet solution 
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High energy quad – Gradient very high

Low energy quad – Very large dynamic range
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PM engineering concept

Steel

Non-magnetic 

support

PM Block

Steel Pole

Jim Clarke, STFC 



Drive	beam,	1-3A,	
100-50	MeV		

Æ	50	mm	
circular	
waveguide	

RF 

TBL deceleration
>50 % deceleration
1.3 GW rf power

Two Beam Module,
Wake-field monitors ~ 5 um resolution
150 MV/m acceleration,

Dogleg Beam 
loading 
experiment

Phase feed-forward 
experiment, 0.3 deg stability

Diagnostics R&D using 
CALIFES

CTF3: 2016



CLIC two beam module

Module mechanical characterization test stand: 

active alignment (10 um), fiducialisation + stabilization (PACMAN)



main beam

Fully functioning  2-beam acceleration module in CTF3
(two beam acceleration, wake field monitors, alignment)

drive beam

CLIC two beam module



Very high efficiency power sources

Multi beam klystrons
1 GHz, 20 MW, 150 ms, 50 Hz, > 70% efficiency

Thales Electron Devices:
10 beam multi beam klystrons
77 % efficiency calculated

Toshiba:
6 beam multi beam klystrons
75 % efficiency calculated

Delivery and test in summer 2016



CLIC accelerating structure

11.994 GHz X-band
100 MV/m
Input power ≈50 MW
Pulse length ≈200 ns
Repetition rate 50 Hz

Increasing testing capabilities for x-band at CERN, 3 klystron based test stands available

CLIC specification 1 BD/2 days/structure at 50 Hz
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Beam tuning at FACET (SLAC)
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Dispersion-free steering
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 Preparation phase  2016-19 is well defined and in line with European Strategy 

 Prepared to align with LHC physics outcomes as results become available

 Aim to provide optimized staged approach up to 3 TeV with costs and power 

not excessive compared with LHC,  with an initial 380 GeV stage

(Watch out for” “Updated Baseline for a staged Compact linear Collider”, tbp)

 Excellent progress key technology developments:

X-band structures, high efficiency power source, two beam modules, drive 

beam components, permanent magnets, alignment 

 Successful performance verifications, drive beam (CTF3), main beam 

emittance conservation (FACET) and final focus studies (ATF)

 Healthy collaborations for CLIC accelerator studies 

Conclusions



• XbFEL H2020 design study to be 
resubmitted in 2017.

• XBox3-B to Australian light 
source, Monash University 
proposal.

• X-band deflector and accelerating 
structure testing for X-band 
option for XFEL at SINAP. 

• X-band linearizer system with 
Fermi@Trieste and SwissFEL

Selected collaborations on applications 
of X-band and high-gradient



CDR (2012)
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CLIC detector concept

24

ILC concepts adapted to a single 

detector for CLIC:

• Highly-granular, deep calorimeter

• 4T solenoid

• Low-mass Si tracking system

• Precision vertexing close to IP

• 10ns time-stamping



CLIC energy staging (CDR)

Energy-staging exercise for updated base line


