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Introduction to CEPC
• CEPC is Higgs Factory （Ecms=240GeV , 106 Higgs)
• CEPC is Z factory(Ecms~91GeV) ,electroweak precision physics at Z pole.

– baseline L=1.6 X 1035 cm-2s-1 , Solenoid =3T, 3X1011 Z boson, two years
– L= 3.2 X 1035 cm-2s-1 , Solenoid =2T ，6X1011 Z boson

• WW threshold scan runs (~160GeV) are also expected.
– One year, Total luminosity 2.6 ab-1 14M WW events
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Electroweak global fit
• Review of the key electroweak constant
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Summary of EWK section
• New measurements (Hao Zhang)

– Exotic Z-decay 
– energy correlations measurements 

• EFT (Higgs + EWK), Jiayin Gu
• New EWK fit, Top FCNC , Cen Zhang 

– Combing different experiments in different energy scale

• R_b measurement (LI Bo )
– B tagging and Systematics study

• W mass measurement with Threshold scan (Peixun Shen , Gang Li )
• LHC EWK input and Z->4l (Yu Sheng)
• More details can be found

– https://indico.ihep.ac.cn/event/9832/other-view?view=standard
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White paper : R_b from Z->bb
• R_b

– B tagging and systematics study 
• Correlation of b tagging systematics between two bjets
• Good progress, toward a paper publication
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LEP like working point
60% purity CEPC working point

99% purityBo Li (Yantai University )



Statistics error on W mass Vs Luminosity
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Peixun Shen (Nankai )• Paper draft ready on WW threshold scan study
– Plan to submit to EPJC



New idea on Z pole
• Z->γ γ search : Exotics decay search, need high statistics (TeV Z)
• Energy correlations study
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Hao Zhang (IHEP)



Ideas of Using Z→ 4l decays to Search for BSM 
• Z→4l, 6l have good sensitivity to BSM physics
• At CEPC, Z bosons are produced at rest, lepton pT would be even lower, 

this requires some care about low momentum measurement 
•
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Yusheng (USTC)



Top coupling in EWK fit
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Cen Zhang



Top coupling in EWK fit
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Cen Zhang(IHEP)
Liaoshan Shi (IHEP)

• CEPC has shown good potential in constraint top coupling
– Without ttbar threshold runs
– Significantly better than HL-LHC 4f coupling



EFT fit (Jiayin Gu)
• df
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EFT fit
• Higgs + aTGC + EW = 28 parameters in our framework

– ▶ Some operators can only be probed with the Higgs particle. 
–
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Jiayin Gu (Mainz)



EFT fit
• EPS2019 highlight figure

– CEPC provide more details input
– They can fit correlations between EFT operators
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Jiayin Gu (Mainz)



CEPC EWK input to ECFA
• df
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Ae and A𝛕 in Z->𝛕𝛕 (𝛕 polarization)

• Ae and A𝛕w/o polarization info

• Ae and A𝛕with polarization info (from tau or from beam)
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Ae and A𝛕: tau polarization

• Weak mixing angle 
– extracted from Ae and A𝛕using tau polarization: more precise 

Electroweak Physics at CEPC, Zhijun Liang 16

e+
e-

𝛕+

𝛕-

Ae and A𝛕



Ae and A𝛕 in Z à𝛕𝛕
• Tau polarization can be measured through its decay product
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Ae and A𝛕



Ae and A𝛕 in Z à𝛕𝛕: systematics
• Current precision 

– Ae : 0.1515±0.0019 (PDG)
– A𝛕 :  0.143±0.004 (PDG)

• CEPC:
– A𝛕 : Key systematics is from EM scale, and 𝛕 identification
– Ae limited by statistics 
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CEPC 
precision 

Rel  stat 
unc. 

Rel total
unc. 

A𝛕 2X10-4 5X10-4

Ae 3X10-4 3X10-4

𝛕 performance in CEPC



Backward-forward asymmetry in Z->μμ
• LEP measurement : 0.0169 +-0.00130
• CEPC expected: +-0.00005

– CEPC has potential to improve it by a factor of 20~30 .
• Acceptance systematics (larger detector coverage, smaller syst. )

• Major systematics (absolute value.)
– Beam energy systematics (5e-5 , assuming 500keV Ebeam unc. )
– Muon angular resolution (1e-5 level )
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Summary 
• Welcome to join CEPC EWK study

– Input for ECFA (to be documented in short writeup ) 
– In one month timescale
– http://cepcgit.ihep.ac.cn/CEPC-White-Paper/electroweak-physics

• Longer term goal for white paper
– More details study on systematics in each measurement 

• R_b
• W mass 
• Ae and A𝛕 in Z->𝛕𝛕 (𝛕 polarization)

– aTGCs
– Z rare decay (Direct search for new physics)
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http://cepcgit.ihep.ac.cn/CEPC-White-Paper/electroweak-physics


Backup: Summary of workshop 
Exotic Z-decay 
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Summary of workshop 
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