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CEPC physics white papers:
Discussions

Manqi

...this is not a summary talk...
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Observation
● Lots of 

– Exciting ideas  & progresses– 
● New methods, 
● New observables/benchmarks, 
● New interpretation

– Fresh blood from Snowmass studies, and many talks
from students

– Interactions

  
● I learned & enjoyed a lot! 
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White paper

● Essential for us to promote the project, and serve as official
reference of its scientific merit

 

● What kind of information, are we going to describe in the
“Executive summary” for these white papers

● With previsions for technology advancement for future projects
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White papers 

● Timeline: end of 2022
– Main context be ready by middle (August) next year

● Personal perspectives on key questions
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White paper: key contents

● Benchmark selection & analyses

– Anticipated Accuracy (AA) of benchmarks: via analysis/estimation

– AA & its dependence on 

● Luminosity, 
● Detector performance, 
● Theoretical uncertainty control

● Interpretation

– To quantify the scientific merit: why it's important? How important?

– Synergies & comparative advantage with other facilities
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EW + top runs
● Significant progress

● Proposal: integrate the recent Higgs progresses + top measurement
into the EW white paper

– Global interpretations with SMEFT
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EW
● Interacting with Snowmass

● We need to understand the quantitative difference with other facilities
– and to 'gauge' this comparison at whitepaper, Snowmass & other
platform
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BSM
● EWPT, etc: early Universe... 

● SUSY

● Neutrino related 

● Unconventional signals: background free or not – what detector is
needed to make it background free

– LLP

– Lepton Jet

– ...

● ...
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Flavor: benchmarks

● Extremely rich

● Very demanding on detector performance -> any superb performance
will be appreciated for some physics measurements... 

● We have several benchmarks: orthogonal ones? 

● We have intensive requirement/performance studies: enables fast
estimation via the collaboration/discussion between theorists (pheno-
study) & experimentalists

● Clearly state the requirement on 

– Luminosity: sub-Tera Z, or Multi-Tera Z? 

– Detector requirements
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Flavor: interpretations

● CKM originated topics

● Rare decay

● ...

● Puzzle/tension originated topics

– Bc->Tauv & its addressing to the R_D puzzle

– Phase space coverage of R_D, R_D*, ... 

– g-2

– Factorization method validation via Exclusive Z decay study
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QCD

● Alphas measurement

● pQCD: QCD related theoretical uncertainty control for other,
especially EW/Higgs measurements  

● Innovative methods: energy correlation (EEC) 

● Open question: Innovative Color Singlet identification, to best use the
qqH events
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HX. Zhu
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Interactions with larger community
● Many common interests & common difficulties

– Theoretical uncertainty control: NNLO, etc

– QCD precision calculation

– EW Systematic estimation 

– Interpretation frameworks

–

● Existing & emerging platforms: domestic & international

– Snowmass

– LCWS & various international conferences

–

● Publication, Presentation, Proposals.
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Thank you!
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White papers contacts 

● Higgs: Yaquan Fang, Gang Li, Xin Shi

● EW: Zhijun Liang, Siqi Yang

● QCD: Huaxing Zhu, Jun Gao

● Flavor: Chenping Shen, Manqi

● BSM: Xuai Zhuang, Lei Wu
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CEPC: a boson & top factory

● Possible upgrade: 2 inv(ab) @ 360 GeV ~ 1 Million top quark, + 300 k Higgs

● State-of-Art detector + reconstruction: identify & characterize all those clean
events...
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Physics White Papers
● Demonstrate & quantize the physics potential 

– On various frontiers: Higgs, EW, QCD, Flavor & BSM

– Official references

– Handbook

● Maximize the scientific output, by quantify 

– The comparative advantages/synergies V.S. other facilities

– The critical Luminosity & Detector performance

– Identify/promote possible upgrading plan

● Promote the project & attract collaborations
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Physics @ CDR: starting point

Discussed also the Flavor & QCD
Programs without dedicated simulation

Studies at that time...
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75 registrant + several visitors; ~ 50 talks. Covers Physics, Pheno, and Performance studies
Multiple Benchmarks are proposed, related performance/analysis are presented
Supported by IHEP CFHEP & PKU 
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CEPC @ Snowmass
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Higgs: white paper delivered
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Higgs: significant progress
● 13 (Parallel session) + 1 (Young Scientist Forum) talks 

● Run at top thresholds: 

– 240 + 360 GeV, boost the precision of Higgs width
measurement by a factor of 2... with respect to 240 GeV
Higgs Runs. 

– ...
● Differential measurements

● New analysis technologies

● New interpretations... 

● A major update?
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Flavor
● Extremely rich Physics... with access to High

Energy Physics principles... 

● Different detector performance requirements
w.r.t. the Higgs/EW

● Very strong competition from dedicated flavor
physics facilities: LHCb & Belle II, etc

●

● Kick off at PKU meeting, and part of the white
paper is converged

● Benchmark studies are processed in past ~2
year
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Flavor
● 4 benchmarks at Full simulation + multiple performance studies: 6 + 4 talks 

– Bc->tauv Published, deeply linked with R_D puzzle

– Bs->J/psi+Phi, CP measurement, see Mingrui's talk

– Bs->Phi + vv, see Yudong's talk

– Bs/B0->2pi0, see Yuexin's talk
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Flavor
● Good understanding of all(?) key physics objects

– Pi0: see Yuexin's talk, eff*purity > 60%, especially for high energy ones

– Lepton & Tau: isolated, in jets, see Kongyi's talk

– Pi/kaon separation, see Zhiyang's talk ~ need 3-sigma pi-kaon separation

– ECAL resolution, see Yong/Yuexin's talk

– Tracking precision: delta(p)/p ~ o(0.1%)

– Flavor tagging: eff*purity ~ 70% for b-jet, 40% for c-jet @ Z->qq, see Gang's talk

– Jet Charge: eff*(1-2*omega)^2 ~ 14%/30% for b/c-jet, see Hanhua's talk

● Is it sufficient? More benchmark and/or fast estimation?

● Goal luminosity & Performance, on the context of a circular collider?  
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BSM: 11 talks

● CEPC is not only a precision machine!

● Quantify its discover power is essential

– SUSY

– 2HDM

– EWPT

– Dark Portal

– Heavy Neutrinos...  

– ...
● A BSM white paper is definitely needed

● Content & Global interpretations?
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EW
● Systematic uncertainties: major limitation

● Significant Progress on physics benchmarks, NNLO calculations, etc

● 9 talks: physics analyses, interpretations, and interactions with Snowmass team
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