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Current Council President and Vice-Presidents

Eliezer Rabinovici, Israel, Presiden of Council
Konstantinos Fountas, Greece  ,Vice-President
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CERN management’s vision for their mandate 2021 – 
2025 (Based on the 2020 update to the European Strategy for Particle Physics (ESPP)

From F Gianotti Council Sep-2021

Updated document presented to Sep-2021 council: include additional SMART* objectives (Specific, Measurable, Achievable, 
Realistic, Time-bound). 
Available at http://cds.cern.ch/record/2783560/files/English.pdf 
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European Strategy for Particle Physics (ESPP): 2020 update

 “An electron-positron Higgs factory is the highest-priority next collider. For the longer term, the European particle physics 
  community has the ambition to operate a proton-proton collider at the highest achievable energy.”

 “Europe, together with its international partners, should investigate the technical and financial feasibility of a future hadron 
  collider at CERN with a centre-of-mass energy of at least 100 TeV and with an electron-positron Higgs and electroweak 
  factory as a possible first stage.” 

 “Such a feasibility study of the colliders and related infrastructure should be established as a global endeavour and be 
  completed on the timescale of the next Strategy update.”

   

   
 FCC Feasibility Study (FS) started in 2021: 
    will be completed in 2025 with a Feasibility Study Report (input to the next ESPP update expected in ~ 2026-2027)
     mid-term review end of 2023 to assess progress
    will cover the “integrated programme”: FCC-ee first, followed by FCC-hh 
        Note: the integrated programme is best option in terms of physics output, timeline, overall cost (use of common tunnel 
         and civil/technical infrastructure by two machines)  see later 
         integrated programme has become the “baseline scenario” of the current study and strategy
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FCC estimated timeline

Technical schedule: 
FCC-ee could start 
physics operation in 2040 or earlier

“Realistic” schedule takes into account:
 past experience in building colliders at CERN
 approval timeline: ESPP, Council decision
 that HL-LHC will run until ~ 2041 
 ANY future collider at CERN cannot 
     start physics operation before ~ 2045
     (but construction will proceed in parallel to 
       HL-LHC operation)

1st stage collider, FCC-ee: electron-positron collisions 90-360 GeV
Construction: 2033-2045  Physics operation: 2048-2063

2nd stage collider, FCC-hh: proton-proton collisions at ≥ 100 TeV
Construction: 2058-2070  Physics operation: ~ 2070-2095

Care should be taken when comparing to other
proposed facilities, for which in some cases only 
the (optimistic) technical schedule is shown



 Why FCC ? 

1) Physics: energy and intensity frontier facility addressing some of the most crucial outstanding questions
 FCC-ee : best of all proposed Higgs and electroweak factories, indirect exploration of next energy frontier (~ x10 LHC)
 FCC-hh : direct exploration of next energy frontier (~ x10 LHC)
 Also provides heavy-ion collisions and, possibly, ep/e-ion collisions
 4 collision points →  robustness; specialized experiments for maximum physics output

2) Timeline
 FCC-ee technology is mature  construction can proceed in parallet to HL-LHC operation and physics start a few years
     after the end of HL-LHC operation (2045-2048 according to current schedule) ->This would keep the community, in particular 
      the young people, engaged and motivated. 
 FCC-ee before FCC-hh would also allow:
     - cost of the (more expensive) FCC-hh machine to be spread over more years
     - 20 years of R&D work towards affordable magnets providing the highest achievable field (high-T superconductors)
     - optimization of overall investment : FCC-hh will reuse same civil engineering and large part of FCC-ee technical infrastructure

3) It’s the only facility commensurate to the size of the CERN community (at least 4 experiments)
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 Demonstration of the geological, technical, environmental and administrative feasibility of the tunnel and surface areas 
     and optimisation of placement and layout of the ring and related infrastructure.

 Pursuit, together with the Host States, of the preparatory administrative processes required for a potential project approval. 

 Optimisation of the design of FCC-ee and FCC-hh colliders and their injector chains, supported by R&D to develop 
     the needed key technologies.

 Elaboration of a sustainable operational model for the machine and experiments in terms of human and financial resource needs, 
     as well as environmental aspects and energy efficiency.

 Development of a consolidated cost estimate, as well as funding model needed to enable project implementation and operation.
     Current cost estimate from 2018 CDR (https://fcc-cdr.web.cern.ch): 12 BCHF for tunnel and FCC-ee; 17 BCHF for FCC-hh (if after FCC-ee)
      Preliminary funding scenarios developed and presented recently to CERN Council. 

 Identification of substantial resources from outside CERN’s budget for implementation of first stage project (tunnel and FCC-ee).
      Discussion started with US-DOE, leadership of the European Commission, private donors.

 Consolidation of the physics case and detector concepts and technologies.

FCC Feasibility Study 2021-2025: main objectives

 Feasibility Study funded from CERN budget: 100 MCHF total over 5 years; in addition: ~ 20 MCHF/year for high-field magnet R&D  
 Additional funding from the European Commission and collaborating institutes (e.g., CHART collaboration with Switzerland) 

 https://indico.cern.ch/event/1038466/contributions/4386283/attachments/2259574/3834905/spc-e-1161-c-e-3588_FCC_MainDeliverables.pdf  

https://fcc-cdr.web.cern.ch/
https://indico.cern.ch/event/1038466/contributions/4386283/attachments/2259574/3834905/spc-e-1161-c-e-3588_FCC_MainDeliverables.pdf
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PA: experiment

PB: technical

PD: experiment

PF: technical

PG: experiment

PH: technical

PJ: experiment

PL: technical

Major achievement: selection of the ring placement
Layout chosen out of ~ 100 initial variants, based on geology and 
surface constraints (land availability, access to roads, etc.), environment 
(protected zones), infrastructure (water, electricity, transport), etc. 

Baseline ring: 90.7 km ring, 8 surface points
 Whole project now being adapted to this placement
 Site investigation: 9 areas with uncertain geological conditions
      to be further investigated (~40 drillings and 100 km of seismic lines)

FCC Feasibility Study 2021-2025: recent progress (example)

 Ongoing meetings with municipalities along the trace (31 in FR and 10 in CH).
 Excellent collaboration with Host States authorities and services.
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From F Gianotti, Mar 2023
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Science Gateway
From F Gianotti, Mar 2023
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Extra slides
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