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New multi-purpose experiments 

140 A Linear Collider Vision for the Future of Particle Physics

141 The ECFA Higgs/Electroweak/Top Factory Study

165 A Possible Future Use of the LHC Tunnel

174 Phase-One LHeC

188 LEP3: A High-Luminosity e+e_ Higgs & Electroweak Factory in 

the LHC Tunnel

196 Prospects in flavour physics at the FCC

207 The Muon Collider

214 The Large Hadron electron Collider (LHeC) as a bridge project 

for CERN

227 Prospects for physics at FCC-hh

231 Super Tau Charm factory 

233 FCC Integrated Programme Stage 1: The FCC-ee

241 The FCC integrated programme: a physics manifesto

247 FCC Integrated Programme Stage 2: The FCC-hh

Low energy/high intensity, dedicated experiments 

21 Search for the electric dipole moment of the neutron with the n2EDM experiment

74 Charged Lepton Flavour Violations searches with muons: present and future

75 Future perspectives for $\mu \to e \gamma$ searches

115 PIONEER: a next generation rare pion decay experiment

134 PSI European Strategy Input

151 Neutrino_muon beam facility at CERN

158 Community input to the European Strategy on particle physics: Searches for Permanent 

Electric Dipole Moments

190 Particle physics at the ESS + update 

218 COMET ---An Experiment to Search for Muon-to-Electron Conversion in Nuclear Field 

at J-PARC---

Dedicated K physics

55 Kaon Physics: A Cornerstone for Future Discoveries

155 Experimental Study of Rare Kaon Decays at J-PARC with KOTO and KOTO II

Theory

29 Strategy for the Future of Lattice QCD

130 Simplified Models Expose the Interplay of Direct and Indirect Searches

Multi-purpose experiments based on upgrades

81 LHCb-U2 

205 The Belle II Experiment at SuperKEKB

223 Projections for Key Measurements in Heavy Flavour Physics
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Belle-II

LHC

Different sizes 

Small size dedicated experiments (charged LFV, EDMs) 

Medium size experiments focussing on a type of particle (K/𝜋 physics)

Large experiments 100% focussed (or not!)  on Flavour physics 

Different status 

Running or approved

Proposed (not shown) 

A diverse eco-system of experiments

Charm
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Channel(s)- specific 

experiments

n2EDM MEG-II

NA62

+ Future projects

Use of large scale 

facilities : 𝜏, D and B

Belle-II LHC with LHCb-II but also 

ATLAS and CMS 

inputs from BESIII
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Large scale facilities and experiments

! Log scale
1013

1011

109

b-hadrons in detector acceptance : 

LHCb Belle-II LCF 6 TeraZ 5

The Z0 pole 2050s

𝐵𝑅 𝑍0 → 𝑏ത𝑏 ~ 15%

Some extrapolations are ‘wilder’ than others due to larger dependence on the detector design which is not known

Once data is recorded, new analysis technics are usually found and foreseen sensitivities are reached … or even surpassed ! 

LHCb

(+ ATLAS & CMS) 

Belle-II

e+e- @𝛶(4S)

Running + upgrades

e+e- @ Z0 pole 

(+WW) 

Proposals
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2030s 2040s 2050s 

LHCb 50 fb-1

Belle-II 10 ab-1
LHCb-UII 300 fb-1

Belle-II 50 ab-1

LCF : 5.109 Z0

2 TeraZ 2.1012 Z0

6 TeraZ 6.1012 Z0

LHCb

(+ ATLAS & CMS) 

Belle-II

e+e- @𝛶(4S)

e+e- @ Z0 pole 

(+WW) 

Indicative timeline 

LHCb

(+ ATLAS & CMS) 

Belle-II

e+e- @𝛶(4S)



To cover the full spectrum of Flavour Physics one needs : 

• Excellent IP determination (Si vertex detectors)  and multiple scattering as low as possible 

• Excellent charged hadron identification (p/K/𝜋 separation) as well as e and 𝜇
• Excellent tracking 

• Ability to reconstruct low energy neutrals (𝛾, 𝜋0) 

An excellent detector  

Demonstrated by ‘history’ at previous facilities with wide program range : 

• LEP : full flavour physics program mostly done by ALEPH and DELPHI ( Si vertex detectors, charged hadrons ID) 

• LHC : having a dedicated detector allows to cover a significantly wider spectrum of Flavour Physics 
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Submission

ID196

𝐵𝑅(𝐵0 → 𝐾∗0𝜏+𝜏−) sensitivity crucially depend on the separation of the 

vertices. The lighter detector (and beam pipe) , the better !
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Next presentations 

Channel(s)- specific 

experiments

Large scale facilities

Large scale facilities
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