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From IAC report 2019

● Key words: Requirement, and Flavor
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Action & related studies

● Performance analysis at Full simulation, 
– and modeling at Fast simulation 

● Physics analyses

● Physics white paper + Snowmass activities
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Baseline Detector-Reconstruction Performance
● Acceptance: |cos(θ)| < 099

● Tracks: 

– Pt threshold, ~ 100 MeV

– δp/p ~ o(0.1%)

● Photons: 

– Energy threshold, ~ 100 MeV

– δE/E: 3 – 15%/sqrt(E)

● Pi-Kaon separation requirement: 3-sigma

● Pi-0: rec. eff*purity @ Z→qq  >  60 or 80%
@ 5GeV, corresponding to EM resolution
of 15%/sqrt(E) or 3%/sqrt(E)

● B-tagging: eff*purity @ Z→qq: 70%

● C-tagging: eff*purity @ Z→qq: 40%

● Jet charge: eff*(1-2ω)2 ~ 15%/30% @
Z→bb/cc

● Leptons: 

– Isolated: eff*purity @ ZH ~ 99% (E
> 5 GeV)

– Inside jet: eff*purity @ Z→qq ~
90% (energy > 3 GeV)

● Tau: eff*purity @ WW→tauvqq: 70%,
mis id from jet fragments ~ o(1%)

● Reconstruction of simple
combinations: Ks/Lambda/D with all
tracks @  Z→qq: 60/75 – 80/85%

● BMR: 3.7%

● Missing Energy: Consistent with BMR. 
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Physics objects
2021 JINST 16 P06013: Jet lepton

Eur. Phys. J. Plus (2020) 135:274Pi-0: CEPC Note 2021
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Jet charge

... we understand how the jet charge information 
eventually incarnated into Leading final state 
particles... 
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Physics benchmarks

● Propositions at Snowmass

– Exclusive Z decay: draft ready - validating Bkgrd estimation

– CP measurement via Bs→Jpsi + Φ: Accuracy comparable to LHCb –
strong motivation to go beyond Tera Z. draft in preparation 

– Bs→Φvv: percentage level accuracy anticipated, draft in preparation

– Bc→Tauv: 1 order of magnitude better than current accuracy. Published

● Other analyses

– B0/Bs→2 pi0; ~ 1 order of magnitude better than Belle II, dependence
on detector performance quantified. result ready, draft in preparation

– LFV: Published. Comparable to FCC studies (Mogens Dam)

– Many pheno-analyses such as b→stautau, R(J/psi), etc. 
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Bc→Tauv

Taifan, etc, Published by CPC.
Collaborate with Wei Wang, et.al. 
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CP measurement with Bs→J/psi Phi

● With a decent Pid, the effective tagging power on jet
Charge can be 5-6 times better than LHCb, which can
compensate the statistic difference between LHCb &
CEPC. 

● Strong motivation to higher Luminosity at Z pole 

CEPC baseline

LHCb

Preliminary
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White paper

Many Thanks to Lingfeng & HKUSTFacts & interpretation... 
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Summary

● With intensive & continuous studies, flavor physics is much better
understood now... well aligned with IAC recommendations. 

● Good understanding on detector requirement & performance via Full
simulation studies. 

● Precisions estimated for ~ o(10) physics benchmarks, many boost the
current/estimated precisions by 1 order of magnitude.  

● First to explore the flavor physics measurement via Hadronic final
states (B0/Bs->2 pi0, Bs->J/psi+Phi) at future Higgs/Z factories

● Talent Young people emerges during those activities

● However, the funding support is not ideal & need to be addressed
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Back up
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CEPC @ Snowmass
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Conclusion-2020
● The IAC recommendation is highly consistent with current CEPC simulation

efforts: requirements, performance, analysis, and flavor physics

● Plan to address the IAC recommendation by the CEPC flavor physics white
paper and corresponding documents. Performance – accuracy plots analogy to
the BMR – Higgs accuracy plots shall be included. 

● CEPC flavor simulation/analyses need to combine different methods: 

– Performance via Full Simulation and Analysis relies on Fast Simulation. 

– Proper modeling of the identification & reducible background contamination

●  Significant progress on the flavor physics simulation

– Good progress/coverage in Performance & object reconstruction 

– Multiple benchmark channels proposed, and half are covered by existing
analysis 
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