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Projects of future high-energy electron-positron colliders

2048+ 2035+ 2050+Missed?

CEPC operation scenario

LastFirst
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CEPC vs LEP

0.2 fb-1 vs 100 ab-1

~105 more data at CEPC
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b, c, τ yields at colliders 

arXiv:2412.19743 [hep-ex]

CEPC vs LHCB : (-) smaller production yields
(+) much cleaner environment
(+) precisely known √s
(+) smaller beam spot size
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Beam size, bunch length, and crossing angle at different 
operation modes of the CEPC
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CEPC / FCC-ee detectors 

CDR, arXiv:1811.10545 [hep-ex] IDEA, arXiv:2502.21223 
[physics.ins-det], Snowmass 21

Innovative Detector for E+e− 
Accelerator (IDEA)



7

Expected CEPC detector performance 

arXiv:2412.19743 [hep-ex]
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Expected CEPC detector performance 

Track reconstruction efficiency Track momentum resolution
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Expected CEPC detector performance 

Photon energy resolution Dijet boson masses
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Expected CEPC detector performance 

arXiv:2209.14486 [physics.ins-det]



Benchmark heavy-flavor measurements
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HQ production and fragmentation at CEPC

Production issues:
- Parton showers at different √s
- Gluon splitting
- HQ in eγ DIS (γ PDF)
- HQ in γγ (γ PDF)
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HQ production and fragmentation

arXiv:2312.12519 [hep-ph]

Fragmentation functions tuning for various
perturbative cores: FONLL, NNLO, GM-VFNS

arXiv:1404.3888 [hep-ph]

Fragmentation fractions
extraction
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FCCC Semileptonic and Leptonic b-Hadron Decays
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Lepton Flavour Universality (Violation?)

3.77 σ

2.7 σ
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FCCC Semileptonic b-Hadron Decays

arXiv:2212.02433 [hep-ph]
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FCCC Leptonic b-Hadron Decays

Bс
+ → τ+ντ

arXiv:2007.08234 [hep-ex]

Relative precision of measuring the B±
(c) → τν rate 
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FCNC b-Hadron Decays: Di-lepton modes

arXiv:2012.00665 [hep-ph]
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FCNC b-Hadron Decays: Di-lepton modes

arXiv:2201.07374 [hep-ph]



CP Violation in b-Hadron Decays

-0.0367 ± 0.0010 (Utfit)
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CP Violation in b-Hadron Decays

arXiv:2205.10565 [hep-ex]
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Spectroscopy and Exotics PDG 2025

below open-flavor threshold

Where is Bc
*+ ?
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Spectroscopy and Exotics PDG 2025

near open-flavor threshold

What about Tbb and Tbc ?
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Spectroscopy and Exotics

(bc̄) spectroscopy (Z→bbc̄c̄) 

Pentaquarks

Doubly-heavy baryons

Tbb production in Z→bb̄bb ̄   

arXiv:2412.19743 [hep-ex]



25

Physics of τ leptons and LFV Z0 decays

D.Yu et al., preliminary
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Searches for light BSM states

T.H.Kwok et al., preliminary

Light dark pion
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Searches for light BSM states

ALP

T.H.Kwok et al., preliminary
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Summary

Future e+e- collider will provide unique opportunities for
studies of heavy flavor physics

All areas of heavy quarks physics will be covered:
- specific HQ production and fragmentation characteristics
- FCCC and FCNC in b-decays
- CP violation in B and D decays
- spectroscopy and Exotics
- physics of τ leptons and LFV Z0 decays
- searches for light new physics in B and τ decays
- ….

Hundreds young physicists will be needed to work at CEPC

contacts : gladilin@sinp.msu.ru
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Backup
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Flavor-Violating Higgs Boson Decays



Particle Identification (PID)





Measurements of CP violation with Bs → J/ψφ
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New Physics could modify φs and ΔΓs / Δms If new particles contributes to box diagrams

The time evolution of Bs meson mixing is characterized by

✓ the mass difference Δms of the heavy (BH) and light (BL) mass eigenstates

✓ the CP-violating mixing phase φs

✓ the width difference of ΔΓs = ΔΓL - ΔΓH

Interference between the Bs decays amplitudes to the CP eigenstates J/ψφ or via 
mixing gives rise to a measurable CP violating phase φs

SM:
ΔΓs = ΓL – ΓH = 0.087 ± 0.021 ps-1

PS → V V decay gives orbital angular 

momentum L = 0, 1 or 2
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Spectroscopy and Exotics PDG 2025

above open-
flavor threshold
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Spectroscopy and Exotics arXiv:2412.19743 [hep-ex]
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