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Key figures of the CEPC @ CDR
● Tunnel ~ 100 km

● CEPC (90 – 240 GeV)

– Higgs factory: 1M Higgs boson

● Absolute measurements of Higgs boson width and couplings

● Searching for exotic Higgs decay modes (New Physics)

– Z & W factory: ~ 1 Tera Z boson

● Precision test of the SM

● Rare decay

● Flavor factory: b, c, tau

● QCD studies

● SPPC (~ 100 TeV)

– Direct search for new physics 

– Complementary Higgs measurements to CEPC g(HHH), g(Htt) 

– ...

● Heavy ion, e-p collision...
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Detector & Software

Full simulation reconstruction Chain with Arbor, iterating/validation with hardware studies
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Z→2 jet, 
H→2 tau

~5%

Z→2 muon, 
H→2 b
~2%

ZH→4 jets
~50% 

Z→2 muon
H→WW*→eevv

~1%
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Higgs Signals 

Reconstructed Higgs Signatures

Clear Higgs Signature in all SM decay modes

Massive production of the SM background (2 fermion and 4 fermions) at the full Simulation level

Right corner: di-tau mass distribution at qqH events using collinear approximation 
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Excellent physics potential
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CEPC Accelerator TDR Design
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From Prof. J. Gao



8/3/2022 ECFA high-precsion mini WS 9

CEPC: operation scenario
● CEPC emphasize on the Higgs factory & Z factory

● Upgradable:

– In energy: to 360 GeV

– In SR beam power: 30 to 50 MW

● Tentative Operation Plan & Yields (2 IP, with 50 MW)

– 2 year in Z: 100 ab-1, 4 Tera Z Boson

– 1 year in W: 6 ab-1, ~ 100 Million WW events

– 10 year in Higgs: 20 ab-1, 4 Million Higgs

– ~ 5 years at top: 1 ab-1, 0.5 Million ttbar events, 150 k Higgs
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Anticipated Higgs precisions at 20 + 1 iab
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Massive Boson Separation

CEPC-RECO-2017-002 (DocDB id-164), 
CEPC-RECO-2018-002 (DocDB id-171),

Eur. Phys. J. C (2018) 78: 426

WW sample: using μvqq sample,
Plot: the visible mass without the muon

Peizhu Lai & CEPC CDR
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BMR V.S. benchmark accuracy
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Jet Flavor Tagging for Higgs measurement:
good & significant potential to improve

Compared to Baseline, Ideal FT 
improve the H->bb, cc, gg 
Measurements significantly. 
Especially at qqH channel. 
(up to 2 times.)
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Top mass measurement: different
schemes

Statistical Uncertainty ~ 10 - 20 MeV
With 1/10 of the data.
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Summary
● CEPC, a precision & upgradable Higgs/W/Z factory, and a Discover machine!

– 4 M Higgs, 100 Million – 1 Billion W, 1 Million Top, and 4 Tera Z.

– For Higgs precision measurements, secures the precisions ~ 1 order of magnitude
better compared to HL-LHC 

– Boost the precision on EW, etc, by at 1-2 orders of magnitudes.

– Top mass be measured to an statistical uncertainty accuracy of ~o(10) MeV 

– ...

● Lots of challenges:

– Beam energy calibration, 

– Beam polarization,

– Luminosity Spectrum,  

– Luminosity Measurements,

– Theoretical uncertainties... 

– ...
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Backup
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Challenge: Beam condition

● Beam energy calibration

– ~ 0.1 MeV at Z pole

– ~ sub MeV at W threshold

– ~ MeV at Higgs operation

– ...with nature beam energy spread of ~ o(1E-3)

● Beam polarization monitoring

– Transverse... (essential for the Resonance depolarization Method) and
even longitudinal...

● Beam Luminosity Spectrum Monitoring, especially at top
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