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Introduction to CEPC 
• 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 
–                 L= 3.2 X 1035 cm-2s-1   , Solenoid =2T ，6X1011 Z boson   
– Assuming Z cross section with ISR correction : 32 nb 

• WW threshold scan runs (~160GeV) are also expected. 
– Total luminosity 2.5 ab-1  ,14M WW events 
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 CEPC EWK physics in CDR
• Expect to have one order of magnitude better than current precision
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CEPC EWK physics in CDR
• Expect to have one order of magnitude better than current precision
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Structure of EWK white paper
• Part I : Overview of EWK physics potential  

• Similar to CDR 
• Should cover most of EWK observable 
• Adding Z->tautau , Z hadronic cross section 
• adding alpha_QED (joint with Fcc-ee)  
• Adding Alpha_QCD with R_l (joint with QCD white paper)    

• Part 2: A few Benchmark 
• W mass measurement  
• Z pole combined measurements   
• Top mass in Top threshold scan (?) 

• Part 3: expected improvement in EWK global fit 
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Benchmark : W mass measurement 
• Two approaches to measure W mass :
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Direct measurement 
performed in ZH runs (240GeV)  
Precision 2~3MeV 

WW threshold scan
WW threshold runs (157~172GeV)
Expected Precision 1MeV level  



Benchmark : W mass measurement 
• Things to be done 

• Kinematics fit in direct measurement  
• W mass measurement in fully hadronic channel  

• Sensitivity to color connection (input from QCD team )   
• W mass as a function of decay angle 
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• fully hadronic analysis in ALEPH 



Benchmark : Z pole combined measurement
• Input : cross section measurements, AFB measurements 
• Optimisation of off-peak statistics 
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Benchmark : Z pole combined measurement
• Output of combined measurement 

• Error matrix of EWK observable 
• R_l is input to Alpha_QCD 
•
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Top threshold scan 
• Df 
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Alain Blondel

From 
Alain Blondel
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Prospect of CEPC W mass measurement
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• CEPC can improve current precision of W mass by one order of magnitude

– A possible BSM physics can be discovered in the future 

CEPC



Discussion 
• Need large Simulation samples with Z->ll, Z->bb at CEPC  
• W mass measurement 

• Direct measurement : Peizhu Lai (NCU)  
• Threshold scan : Peixun Shen (NKU) 

• Missing manpower for Z pole measurements  
• Z->mumu / Z->ee  
• Z->tautau  
• AFB_b with semi-leptonic channel  
• Top mass scan 
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Motivation for CEPC electroweak physics 

• need more precision in 
– W mass, Top mass and weak mixing angle 

• CEPC can provide more precise measurement for
– W/Z and Higgs mass and weak mixing angle
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From 
PDG2018
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W mass direct measurement
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• The Z, W, and Higgs bosons can be well separated in CEPC.
• Benefitted from excellent jet energy resolution and PFA based calorimeter
• Possible to measure W mass from direct di-jet mass reconstruction. 

By Peizhu Lai (NCU)


