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CLIC project timeline 
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Development phase ending 
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•  From the last European Strategy document: 
“... Europe needs to be in a position to propose an ambitious 
post-LHC accelerator project at CERN by the time of the next 
strategy update.” 
 

•  Aims of CLICdp have been comprehensive physics studies, and 
detector technology demonstrators, to match CLIC accelerator 
developments 

•  Updated Baseline for a Staged Compact Linear Collider 
•  Higgs Physics at the CLIC Electron–Positron Linear Collider 
•  The new optimised CLIC detector model CLICdet and its performance 
•  Top-quark Physics at the CLIC Electron–Positron Linear Collider 
•  BSM summary report  ->  Yellow report this year 
•  CLIC R&D report  ->  Yellow report this year 
•  Common summary report CLIC/CLICdp  ->  later this year 
          - including plan for the period ~2019-2025  ->  initiating in this talk 



Large experiment timeline 
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ATLAS LOI,  
October 1992 

Technical Proposal,  
December 1994 
(150 institutions,  
1500 signing) 
Approved 1996 

TDRs starting 
from 1997 

2003    2004    2005    2006    2007 

Installation 2004–2006 

10 years from TP approval to installation completion 



CLIC project timeline 
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Moving towards a CLICdp 
Technical Proposal 
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•  Small-scale R&D (technology demonstrators) 
to continue in the most challenging areas 
 

•  Small-scale R&D  ->  becomes large-scale R&D 
 
Work on individual sub-element level   
 

                            ->  becomes work on system level 

•  So far, concentrated on areas where CLIC has specific/
unique requirements; for TP many other areas have to 
be addressed 

•  Increasing emphasis on engineering and integration 



Vertex & Tracking 
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•  Vertex & tracker technology choice can be made late,  
to continue to profit from R&D advances 
 

•  (1) Continue to pursue a variety of sensor technology development;|
open to new ideas: 
 •  sensor design 
•  microelectronics design 
•  interconnect technologies 
•  thinning, and larger prototypes 
 

 
 

•  vertex:  
  hybrid planar sensor -> decrease σSP, smaller pixels, novel hybridisation 
  capacitively-coupled HV-CMOS -> TSV, module concept 

•  tracker:  
  monolithic HV-CMOS -> adapt layout for CLIC / add power pulsing 
  integrated HR-CMOS -> nanosecond timing 

•  tracker/vertex:  
  monolithic SOI -> nanosecond timing 

CLICPix with 
50µm planar 

sensor 



Vertex & Tracking 
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•  (2) move to system tests: 

 

•  (3) re-engage engineering studies and prototyping 
 

•  develop module concepts  
•  start stave- & disk- building studies 
•  integration of powering and services  
•  prototyping low-mass cables 
•  tests in magnetic field 

•  tracker layout 
•  module design 
•  finite-element calculation 
•  light-weight supports 
•  power-pulsing 
•  cooling 

  - micro-channel cooling  
    as backup solution for  
    vertex cooling? 
  - refine tracker cooling 
    concept 

CFRP support prototypes 

Outer barrel support structure prototype 
Tracker layout with supports 

& services 



Calorimetry 
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•  Developed through CALICE and CMS HGCal 
•  Many technical challenges will be addressed via CMS HGCal 

 - mass production, detector integration, cooling, calibration and system aspects 

•  In view of HGCal developments, revisit CLICdet layout choices 
 - hexagonal silicon sensors instead of square sensors? 
 - absorber choice? 

•  Pursue CLIC-specific issues via CALICE: 
 - power pulsing 
 - indirectly cooled planes (including active layers and readout electronics) 

•  Revisit shielding around HCal endcap 
CALICE: silicon PIN diodes 

1x1cm2 in 6x6 matrices 
CALICE: scint. tiles + SiPMs 

3x3cm2 
CMS HGCal silicon sensor 
~1cm2 cells on 8-inch water 



Forward Calorimetry 
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•  Developed through FCAL collaboration 
•  LumiCal: 

  moving towards prototype stack ~30 layers 
  CLIC-specific electronics for precision timing being pursued 

•  BeamCal: 
  sensor technology choice(s) to be made 
  geometry options under consideration 

LumiCal 
BeamCal 



Magnet 
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•  Magnet R&D 
– foreseen in CDR; 
– prototype cable extruded 

•  Engineering design of support structure and yoke 

Outer vacuum vessel 
Multilayer insulation 
Thermal shield 
Cooling circuitry 
Longitudinal supporting tie 
Electrical connection 
Thermo syphon circuitry 
Coil external mandrel 
 
 
 
5-layer solenoid 
 
 
 
 
Cooling circuitry 
Thermal shield 
Multilayer insulation 
Inner vacuum vessel 

extruded and work-hardened 40-strand 
prototype Nb-Ti/Cu superconducting cable 



Muon system 
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•  Further studies on number of 
layers, and to determine timing 
requirements 

•  Investigation of cost-effective 
muon detector technology 
suitable for large surfaces and 
fulfilling modest requirements for 
CLIC.  Hit time resolution O(ns) 
may be required. 

SiD 
scintillator 
strips 



DAQ / DCS 
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•  DAQ/DCS requirements not expected to be beyond state-of-
the-art 

•  Initiate design of a full electronics and readout system, including 
timing 

•  Integration of DAQ platform across subsystems for system tests 
•  Specification of DCS 
•  Power pulsing and power delivery at system level 
•  System tests in a magnetic field 



Engineering & technical 
coordination 
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•  Full detector design and integration studies 
in gradually increasing detail 

•  Concepts for service/readout routing through outer detectors 
•  Cavern design and related infrastructures 
•  Safety aspects 
•  Detector alignment techniques & deformation measurements 
•  Detailed costing with industry involvement 
•  Engineering, production and stability studies of beryllium beam 

pipe connected to heavy steel cones 



Simulation/Reconstruction 
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•  Develop reconstruction where improvement potential identified 
•  Overlay e+e- incoherent pairs in full simulation 
•  Move towards interchangeability of components /  

more common tools 
•  Transition to Gaudi[Hive] 
•  Continued integration of Monte Carlo generators 
•  Maintain production system / iLCDirac 



Physics studies 
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•  React to new developments in physics landscape 
  -> iterate on detector optimization if motivated 

•  Use new detector model simulation and new reconstruction 
in further benchmark studies where full simulation crucial to 
demonstrate detector capabilities, for example: 

•  Develop promising ideas from Physics Potential WG to full 
simulation studies 

•  Further studies on calibration/alignment processes 
•  Further consideration of systematic effects 
•  Maintain interactions with theorists in framework of Physics 

Potential WG 

•  compressed spectra 
•  W mass 
•  late-decaying particles 



Collaboration 
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•  Expect collaboration to grow and structure to develop 

•  Working group structure is flexible; currently 
 

   Physics Analysis 
   Physics Potential 
   Vertex and Tracking Detector Technology 
   Detector Optimization and Validation 
 

      ->  adapt/add as needed 

•  Lightweight MoC  ->  more formal MoU  
moving towards Technical Proposal 



Outlook 
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•  CLIC is ready to be built 
  –  drive beam and accelerating gradient demonstrated 
  –  site geology well understood 
  –  power consumption of initial stage within CERN’s existing capacity 
  –  timeline consistent with HL-LHC 

•  Valuable, guaranteed physics programme  
  –  excellent Standard Model coverage 
  –  high precision Higgs and top physics measurements 
  –  sensitivity to wide range of BSM phenomena 

•  Detector concept is mature 
  –  optimized detector model 
  –  performant reconstruction 
  –  well-established detector technology development programme 

–> a compelling option for CERN’s future 


