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CEPC Flavor White Paper
& Physics studies
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Yields ~ Xsec * Lumi * Time

● 4 Million Higgs (10 years)

● ~ 1 Giga W (1 year) + 4 Tera Z (2 years)

● Upgradable: Top factory (500 k ttbar) 
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Physics reaches...

White papers +

~300 Journal/AxXiv citables
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White papers
● Higgs: 2019 Chinese Phys. C 43 043002: summarization of relevant simulation studies till CDR

● Snowmass Whitepaper: 

– Input to Snowmass, covers Higgs, EW, Flavor, NP, etc, available at ArXiv 2205.08553v1

● Flavor:

– Main editors: Lingfeng Li (Brown U), Tao Liu (HKUST), Fengkun Guo (ITP), Lorenzo Calibbi (Tianjing U),
Xinqiang Li (CCNU), Qin Qin (Huazhong S&T), etc)

– Submitted to ArXiv at Dec. 2024 (2412.19743v2), submitted to CPC. 

● NP: 

– Main editors: Jia Liu (PKU), Liantao Wang(Chicago U), Zhen Liu (Minnesota U), Xuai Zhuang (IHEP), Yu Gao
(IHEP), Zhao Li (IHEP), etc

– Submitted to ArXiv May. 2025 (2505.24810v1)

● EW: In progress

– Main efforts: Jiayin Gu (Fudan U), Zhijun Liang (IHEP), Yong Du (UCAS) etc

● QCD: Roadmap rather than WP 

– Main efforts: Huaxing Zhu (PKU), Meng Xiao (ZJU), Jun Gao (SJTU), Zhao Li (IHEP), etc

– Very rich physics: strong coupling constant measurement + Form Factor + Hadron Fragmentation + QCD
Phase transition + accurate calculation + interplay to other measurements especially Flavor & Higgs... 



17/06/25 CEPC WS@Barcelona 5

Flavor Physics White Paper
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Flavor Physics White Paper

arXiv:2412.19743v1 [hep-ex] 27 Dec 2024
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See the Non-Seen
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FCNC b hadronic decays
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Spectroscopy and exotics

Very clear signature: 

IP->T->B->D...

Anticipate o(1E6) events at Tera-Z, 
Rele. Accuracy of percentage level 
anticipated...



17/06/25 CEPC WS@Barcelona 11

New Particles...
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Orders of magnitude improvements



17/06/25 CEPC WS@Barcelona 13



17/06/25 CEPC WS@Barcelona 14



17/06/25 CEPC WS@Barcelona 15

Bc → τv
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Not only Z!
From H, W, ... and top
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Higgs LFV decay
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Jet origin id

● 11 categories (5 quarks + 5 anti quarks + gluon) identification, realized at Full Simulated di-jet events at
CEPC CDR baseline with Arbor + ParticleNet 

● Published in PRL 132, 221802 (2024). Comment from the referee: "demonstrate the world-leading
performance of tagger", "a "game changer" and opens new horizons for precision flavor studies at all
future experiments."

https://arxiv.org/abs/2310.03440           
https://arxiv.org/abs/2309.13231     Hao Liang, Yongfeng, etc

https://arxiv.org/abs/2310.03440
https://arxiv.org/abs/2309.13231
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Impact on Higgs FCNC & rare

Improved by ~3 times

Improved by 1-2 orders of magnitudes

Presumably... firstly quantified

● Compared to Conventional : 

– vvH, H→cc: 3% → 1.7%
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Applied to Z FCNC

● @ Tera Z using template fit

● Calibration & Systematic control is critical
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Top FCNC decays
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CKM element from W decay
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CKM angle measurements...
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Bs→J/ψϕ

Time resolution ~ o(10) fs
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Performance requirements
● To reconstruct all Physics Object, especially Jets 

– Z & W: ~ 70% goes to a pair of jets

– Higgs: ~97% final state with jets (ZH events)

– Top: t → W + b

– Missing energy & Momentum reco...

● Look inside the jet: 1-1 correspondence reco. 

– ~ confusion free PFA + Excellent Pid

– Larger acceptance...

– Excellent intrinsic resolutions (P, E, Pid...)

– Extremely stable...

● Be addressed by state-of-the-art detector design,

technology, and reconstruction algorithm!



17/06/25 CEPC WS@Barcelona 26

Summary
● Electron Positron Higgs factories: a gigantic boost

● CEPC physics studies: composed of physics reach/pheno and detector requirement
optimization, aims at White papers to be released according to the project paces

● Flavor Physics at CEPC: strong comparative advantages, a windows to access NP of
10 TeV or even higher

– White paper with ~ 50 benchmarks summarized: Accesses to Un-seen,  orders of
magnitudes improvements

– Next Phase: 

● CKM & CPV, Origin of matter...
● Interplay with Higgs & QCD...

● Extremely rich physics program results in stringent requirements on the detector
performance, to be addressed by intensive study on detector design, key tech R&D, and
algorithms development
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Back up
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Summary
● Electron Positron Higgs factories: a gigantic boost from LHC

● CEPC physics studies: composed of physics reach/pheno and detector requirement
optimization, aims at White papers to be released according to the project paces

– Community activated, results in multiple new ideas/results

– Good international communication/collaboration

– Lots of raw material available, visionary summarization/interpretation is needed

● Flavor Physics at CEPC: strong comparative advantages, a windows to access NP of
10 TeV or even higher

– Accesses to Un-seen, plus orders of magnitudes improvements

● Extremely rich physics program results in stringent requirements on the detector
performance, to be addressed by intensive study on detector design, key tech R&D, and
algorithms development

– Significant efforts towards the RDR (reference detector design TDR)

● New tools, especially AI, could significantly alter the physics study/detector design.
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BMR < 4% for Higgs physics
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Bs→Φvv

● Key ingredient to understand FCNC anomaly...

● Critical Physics Objects: Phi (and charged Kaon),
2nd VTX, Missing E/P, b-jet at opposite side

● Percentage level accuracy anticipated at Tera-Z

https://arxiv.org/pdf/2201.07374.pdf
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Requirements: Pid & MET

3σ Pion-Kaon separation + Good missing Energy/Momentum (~ BMR) resolution
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