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Precision as a tool to probe new physics

❖ Direct

❖ Search for new particles or new 
phenomena

❖ Examples：Higgs, Pc, … 

❖ Indirect

❖ Precision measurements

❖ Compared with theoretical 
prediction, the difference means 
something new 

❖ Examples： measure the H、
W、Z, etc.,  precisely  

05.12.2017 Clemens Lange - Search for heavy resonances in diboson final states at CMS

VV background estimation (1)

>After selection, still dominated by 
QCD multijet events 

>Difficult to obtain sufficient number 
of simulated events 

>Need a data-driven approach 

>Exponentially falling spectrum 

! since we are in the trigger efficiency 
plateau 

>Can use fit function and perform a 
so-called bump hunt
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Analysis

Pheno/High order 
corrections 

detector/software/
tools

Four parallel sessions 
16 talks  

Fruitful discussions 

Precisions 



CEPC baseline detector being 
optimized and validated  
Software gets more mature  
Tutorials/documentations

Manqi 



Tutorials: http://cepcsoft.ihep.ac.cn 
Documentations: http://cepcdoc.ihep.ac.cn 

http://cepcsoft.ihep.ac.cn
http://cepcdoc.ihep.ac.cn


Alternative detector option : IDEA
Massimo 

Drift chamber: 
• strong&light 
• Cluster timing 
• PID 



Machine Learning@future e+e- 
• Can be used for almost everywhere: DAQ/

trigger, reconstruction, PID/tagging, 
analysis, simulation, pheno. study, … 


• Efficient 1: fast in application


• Efficient 2: less/no coding work


• Potential performance gain


• Benefits from industry developments

Work	started,	and	a	long	way	to	go	to	meet	
very-high	precision	requirements	of	an	intense	

e+e-	collider		

Maurizio 



Analysis and physics



Higgs combination Kaili



Higgs->di-gamma
Fangyi



Higgs->𝜇𝜇 
Zhenwei&Kaili



Higgs->𝜇𝜇 
Zhenwei&Kaili



Higgs->tau tau Dan

A. Dedicated tau finder developed  
B. Impact parameter plays important role  
C. PFA oriented detector is essential



Higgs->WW* Tong



WW fusion
• WW fusion essential to Higgs width 


• Fit to  recoil mass of Higgs and/or cos theta to extract 
WW fusion signal 


• Improve mass resolution:


• 2D fit doesn’t improve much 


•

Hao Liang



Higgs to invisible 
• Recoil method provides model 

independent way to explore Higgs 
invisible decay


• ATALAS/CMS UL >20%


• CEPC combines 3 channels 


• CEPC: UL=0.24%

Xin Shi



Higgs -> di-jet
• 3D template fit used 
• Systematics evaluated carefully  
• Machine learning approach used to 

determined # of jets 
    —> help to reduce H->VV backgrounds

Yu Bai



EW study Zhijun

Zhijun summarized various topics and updates since preCDR 
Mainly focus on systematics 



Two talks on W mass

• Hengne overview the status of 
direct and threshold scan 
approaches 


• Possible techniques such as 
kinematic fit 


• Systematics challenges: jet 
energy calibration, color 
reconnection, …    

Hengne&Peixun



Two talks on W mass
Hengne&Peixun

Considering statistics and systematic uncertainties 
The preliminary study shows  

CEPC can reach 1 MeV precision 

Results

Some critical energy points not sensitive to some systematics 



H->ZZ couplings
• Fit to multi-dimension differential distributions  to 

extract SM and anomalous couplings 


• Great precision  

Yanyan



2HDM+S at ee
• Very nice results at LHC


• Impacts on the cross section of  ee colliders

Bruce



ISR correction at lepton collider 

• ISR important for s-channel 
Higgs production


• And essential for model 
INDEPENDENT sigma(ZH) 
measurement at ee colliders, 
which changes Born cross 
section by 10-20%


• Additional data-taking is a 
must to determine the line-
shape below 240GeV

Mario 



Summary of summary
• CEPC detector optimization goes well: software, validation performance, 

and benchmark analyses 


• Higgs, W and Z physics covered 


• Differential distribution study produces interesting results 


• High order correction being considered, pheno study


• New technology is making high energy experiment different 


• Efforts of all three sides lay solid foundation for CEPC detector/physics 
study 


• All high energy e+e- collider project can share common efforts 


