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Toward the CEPC physics
white papers

Manqi
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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_K 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) ~ 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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QCD
● QCD

– Theoretical uncertainties... Impact on other physics
measurements...

– alpha_s measurements...

– Modeling of hadronisation... 

– Generators (see Jun & Renat's talk)... 

● For Both EW & QCD: Common difficult questions for all electron
positron Higgs factories. 

– How can we benefit from & make synergies with other Higgs
factory studies? 
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Hope you enjoy the physics at
CEPC

concerning the above mentioned questions... let's
discuss during this WS – especially at the discussion

session on April 17th! 
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