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The Future Circular Collider (FCC)

• “An electron-positron Higgs factory is the highest-priority next 
collider…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.”
[2020 Update of the European Strategy for Particle Physics]

• Addendum to DOE-CERN coop agreement and CERN-BNL MoU are in 
place since 2020 for FCC accelerator feasibility study, which started in 2021

• “ICFA reconfirms the international consensus on the importance of a Higgs 
Factory as the highest priority for realizing the scientific goals of particle 
physics.”
[International Committee for Future Accelerators, April ‘22]
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https://cds.cern.ch/record/2720129/files/Update%20European%20Strategy.pdf
https://icfa.hep.net/wp-content/uploads/ICFA_Statement_April2022_Final.pdf


FCC physics potential
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Slide from
Fabiola Gianotti

https://indico.cern.ch/event/1202105/contributions/5423451/attachments/2659293/4606138/FCCweek-2023-London.pptx


FCC-ee machine pars & physics potential
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Slide from
Fabiola Gianotti

https://indico.cern.ch/event/1202105/contributions/5423451/attachments/2659293/4606138/FCCweek-2023-London.pptx


FCC-ee and top quark precision physics
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The (HL-) LHC is rightfully 
known as “top factory”

[ATL-PHYS-PUB-2023-028]

90%: 10%:

https://cds.cern.ch/record/2872786
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FCC-ee and top quark precision physics
• Expect ~2M ttbar events near & above the production 

threshold (first time ever at e+e-!)
• <<  HL-LHC, but clean environment & can scan sqrt(s)!
• Ultimate precision for top quark properties: mass, width, 

and Yukawa coupling
• Can use measurement of cross section shape around threshold 

to extract mt, Γt, yt (and αs)
• mt, Γt simultaneous fit expected stat uncertainties:

±17 MeV (mt), ±45 MeV (Γt)
• Systematic uncertainties dominated by theory, e.g. 45 MeV for mt!

• Current top mass average (LHC + Tevatron): 172.69±0.3 GeV

• Probe probe the electroweak couplings ttγ and ttZ at 
production vertex.

• Search for Flavor-changing neutral current interactions 
above threshold (365 GeV)
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[arXiv:2203.0652]

https://arxiv.org/abs/2203.06520


FCC-ee - Technical Readiness
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Snowmass 21 Collider 
Implementation Task 
Force [arXiv:2208.06030]

TRL = Technical
Readiness Level

I - TDR complete, II - CDR complete, III - substantial 
documentation; IV - limited documentation and 
parameter table; V - parameter table.

Tier 1 = lower 
overall technical risk

https://arxiv.org/abs/2208.06030


FCC ring placement (I)
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Slide from
Michael Benedikt

https://indico.cern.ch/event/1202105/contributions/5423504/attachments/2659109/4606291/230605_FCC-FS-Status_ap.pdf


FCC ring placement (II)
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Slide from
Michael Benedikt

https://indico.cern.ch/event/1202105/contributions/5423504/attachments/2659109/4606291/230605_FCC-FS-Status_ap.pdf


FCC and the CERN budget
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Slides from
Fabiola Gianotti

(MTP = Medium-Term Plan)

https://indico.cern.ch/event/1300908/contributions/5470030/attachments/2677798/4644607/slides.pdf


FCC-ee timeline
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Slide from
Michael Benedikt

CD-0 – Approve Mission Need

CD-1 – Approve Alternative 
            Selection and Cost Range

CD-2/3 – Approve Performance 
                Baseline & 
                Start of Construction

CD-4 – Approve Start of Operations 
            / Project Completion

Very approximate DOE Critical 
Decision steps (not official!)

https://indico.cern.ch/event/1202105/contributions/5423504/attachments/2659109/4606291/230605_FCC-FS-Status_ap.pdf


FCC-ee detectors
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Slide from
Martin Aleksa

Strong synergies for 
U.S. detector R&D

across e+e- colliders,
see arXiv:2306.13567

ALLEGRO

https://indico.cern.ch/event/1244371/contributions/5241166/attachments/2633635/4560955/FCC-PED-BNL-20230424.pdf
https://arxiv.org/abs/2306.13567


FCC – enthusiastic host lab support
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Slide from
Fabiola Gianotti

https://indico.cern.ch/event/1300908/contributions/5470030/attachments/2677798/4644607/slides.pdf


How to plug in? We are happy to help!!!
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Slide from
Sarah Eno

Good starting points for 
current status and where/how
to plug in:
• US FCC workshop, April 23
• FCC Week London, June 23
• 7th FCC Physics Workshop, 

January 2024 in Annecy
• US FCC workshop March 24
• FCC Week in US, June 24

https://indico.cern.ch/event/1244371/contributions/5241444/attachments/2635887/4560126/eno_roadmap_bnlfccee_april2023.pdf
https://indico.cern.ch/event/1244371/timetable/
https://indico.cern.ch/event/1202105/timetable/
https://indico.cern.ch/event/1307378/


How to plug in? We are happy to help!!!
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Good starting points for 
current status and where/how
to plug in:
• US FCC workshop, April 23
• FCC Week London, June 23
• 7th FCC Physics Workshop, 

January 2024 in Annecy
• US FCC workshop March 24
• FCC Week in US, June 24

Come talk with us! 

https://indico.cern.ch/event/1244371/timetable/
https://indico.cern.ch/event/1202105/timetable/
https://indico.cern.ch/event/1307378/


Conclusions

The FCC 
• offers a rich physics potential (including top quark precision physics), 
• is based on mature technology,
• is financially achievable,
• offers a realistic schedule, compatible with HL-LHC commitments,
• is enthusiastically supported by CERN and invites US participation,

• Fabiola at BNL P5: “FCC will only be possible with a strong US participation”
• provides a unique opportunity NOW for the next generation to shape 

FCC physics program, accelerator and detector technology
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https://indico.bnl.gov/event/18372/contributions/75206/attachments/47011/79716/CERN-plans.pdf
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Backup



Impressions from the 1st US FCC Workshop
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FCC-ee event yields with four IPs
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FCC-ee in comparison
Snowmass 21 Collider Implementation Task Force Higgs Factory summary table
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Slide from
Thomas Roser

https://indico.cern.ch/event/1244371/contributions/5241189/attachments/2633626/4555478/2023%2004%2024%20ITF%20report%20presentation%20US%20FCC%20Workshop.pdf


Peak lumi / IP vs sqrt(s) for Higgs Factories
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Snowmass 21 Collider 
Implementation Task 
Force [arXiv:2208.06030]

https://arxiv.org/abs/2208.06030


FCC timeline
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