
Physics @ FCC-ee
J. Faltova (Charles University)

28th May 2026, Seminar FZU

*presentation largely based on K. Jacobs, 
Cern Colloquium, 26 Feb 2026 



Where we are now
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Open questions
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What comes the next

What will be the next flagship project at CERN after the HL-LHC?
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The European Strategy for Particle Physics (ESPP) 2026
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https://europeanstrategyupdate.web.cern.ch/

https://europeanstrategyupdate.web.cern.ch/


ESPP 2026 
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Recommendations from ESPP 2026

The next CERN flagship collider project

1. The electron–positron Future Circular Collider (FCC-ee) is recommended 
as the preferred option for the next flagship collider at CERN.

2. A descoped FCC-ee is the preferred alternative option for the next flagship 
collider at CERN.
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Proposed large scale projects @ CERN (2040s)
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Circular or linear?
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Towards more far future
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Evaluation of the proposed projects
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Physics: the Driver
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Higgs physics: Couplings

Model independent 
measurements at e+e- colliders

Sub-percent precision of 
κ modifiers in many channels

● Performance similar for 
centre of mass energies up 
to 240 GeV

● ttH, ZHH and ννHH 
contributes at higher 
energies (> 550 GeV)

Hadron colliders for improvements 
in rare decays (H→μμ, H→Zγ)
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Higgs self-coupling
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Electroweak precision observables (EWPO)

Best performance of the circular colliders 
(FCC-ee, LEP3) due to large samples 

● 10 – 100x better precision compared 
to current limits 

Linear colliders profit from polarised 
beams, but not reaching FCC-ee precision
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Flavour physics

LHCb and Belle-II will increase significantly its potential until 2045

Reduced possibilities in linear colliders (103x lower sample compared to circular colliders)
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Top physics

Linear Colliders at higher energies 
significantly improve the sensitivity to EFT 
operators in the top-physics area

Highest sensitivity with 10 TeV muon 
collider, followed by 3 TeV (CLIC), 
1 TeV LCF

Hadron colliders complementary
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Sensitivity of SMEFT operators to FCNCs 
in the top-quark sector 



Beyond Standard Model at e+e- colliders

Indirect searches by deviation from SM predictions

Direct searches for BSM particles – feebly interacting particles of low masses

● Strong requirements on the detector performance
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Axion-Like Particles (ALPs)

ALP @ FCC-ee (Z pole)



FCC-ee and other options

FCC-ee 

● Broadest high-precision particle physics programme
● Technical feasibility is demonstrated in the FCC feasibility study
● Straightforward path towards 10 TeV parton energy at FCC-hh

LEP3 and LHeC

● Proposed as intermediate colliders
● Reduced physics programme at lower cost
● Not competitive with an FCC-ee-like collider
● Need to be complemented by another machine leading to 10 TeV collisions

Linear Colliders

● Reduced physics programme
● Not competitive with an FCC-ee-like collider
● Currently no path exists to 10 TeV collisions
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Descoped FCC-ee

Aim: to improve financial feasibility of FCC-ee, but to keep as wide range of 
physics programme as possible to keep 

Descoping means

● removing top quark run (-1.26 BCHF)
● two instead of four experiments (0.8 BCHF)
● decreasing RF system power from 50 MW to 30 MW (-0.35 BCHF)

Reduction of the cost by ~15%
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Physics reach
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Comparison between the options
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Recommendations from ESPP 2026

The next CERN flagship collider project

1. The electron–positron Future Circular Collider (FCC-ee) is recommended 
as the preferred option for the next flagship collider at CERN.

2. A descoped FCC-ee is the preferred alternative option for the next flagship 
collider at CERN.
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Recommendations from ESPP 2026

The next CERN flagship collider project

1. The electron–positron Future Circular Collider (FCC-ee) is recommended 
as the preferred option for the next flagship collider at CERN.

→ Flagship project at CERN, which will allow Europe to play a leading role in 
the field

2. A descoped FCC-ee is the preferred alternative option for the next flagship 
collider at CERN.

→ Other projects not competitive with FCC-ee like machine, or currently no 
path exists to 10 TeV collisions in the future
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More recommendations

LHC and HL-LHC programme as a highest priority

● Complete upgrades for HL-LHC is a must

R&D in collaboration with international partners and industry 

● Accelerator technology
e.g. magnets up to 20 T; high-gradient wakefield acceleration

● Development of detectors
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Requirements on the detectors
Physics at FCC-ee

● Electroweak precision 
measurements

● Higgs physics

● Flavour physics, top physics

● Searches for new physics

26

Detectors

● Small systematics on the 
measurements

● Perfect tracking, energy resolution

● Perfect tracking, energy 
resolution, particle identification

● Sensitivity to small signals, low 
noise, displaced vertex 
reconstruction



ALLEGRO detector concept
A Lepton-Lepton collider Experiment with Granular Read-Out 
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Conclusions

CERN Council: Update of the European Strategy for Particle Physics 
(Budapest, 21-22 May 2026)

● Official Release of all Strategy Update Documents

Decision to build or not to build FCC-ee to be taken in 2028
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Backup
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National inputs
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