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Motivation 
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Charmonium family 
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Discovery of J/ψ  
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 In quantum mechanics, unstable particle wave function 

Transfer amplitude about time to function of energy (Fourier) 

 Consider initial state be e+e−，final state be f channel 

 In relativity,  negative energy state should be included 

time-zero wave function |Ψ(0)| is determined by normalization condition 
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Breit-Weigner form  
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Three basic parameters  

 J/ψ decay modes 

 J/ψ production and decay cross section 

 Breit-Wigner parameters 

M:    nominal mass Γee:  electric width  Γ:     total width  

X:     leptons, hadrons, (photon)  

Breit-Wigner line-shape 



8 

Theory predictions of the parameters  
 Mass 

Non-relativistic Schrodinger equation + potential model 

states 

Cornell 
 potential  
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Theory predictions of basic parameters  
 Widths 

• 
• 
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 (PDG2016)  

Measurement values of basic parameters  
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Measurement values of basic parameters  
 (PDG2016)  



Phys. Lett. B355 (1995) 
Energy points: 23 
Total luminosity: 82.28/nb 

Maximum error : 11% 

Channels analyzed:  

12 

J/ψ parameters measurement at BESII  

Results:  
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J/ψ parameters measurement at KEDR  
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The published results  

This talk 



Experiment analysis 
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Energy calibration of J/ψ scan  
 Fast scan and fit 

BEMS 

 BEMS calibration 

15 energy points and luminosities 
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Event selection  
 Signal events 

 Signal events selections 
event 
level 

tracking 
level 

event 
level 

tracking 
level 
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Monte Carlo event generators  

processes MC generators Nevent  θ ranges 

Signals 

BGs 
hadrons 

Model precisions 
 − Babayaga       ~ 0.5% 
 − BES Twogam ~ 1% 
 − ConExc          ~ 3% 

 Functions of MC generators   
 − optimize event selection criteria  

 − determine detection efficiencies 

 − correct detector simulation bias 

 MC generators   
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Comparisons between Monte Carlo  
• The distributions related to event selections 

• Good consistence  

− Reduce systematic error effectively 

− The small differences lead to errors  
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Cross sections measured with data  
• Original experiment formula 

• Correction to the imperfection of detector simulations 
correction factor 

− Cause tracking and event reconstruction efficiency bias for data and MC  

− Bias can be corrected bin-to-bin for MDC and EMC by  

* Meanings of the symbols explained in the BES memo/draft 
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Cross sections calculated by theory  
• Structure function scheme  

− Vacuum polarization  
− Initial state radiation (ISR)  

• Beam energy spread considered 

− Final state radiation  (FSR)   

− Interferences  

• Five parameters to be determined  

− Instead 5 free values in fit  
− But 4 combinations   



22 

Extraction of parameters 
• Method −  fit by least square method with MIMUIT 
• Objective function −  global χ2  

• Covariance matrix V  

- Same channel at different energies 

- Different channels at same energy 

- Different channels at different energies 
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Fit results 
• Cross sections and fit line-shapes 

• Parameters values 
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Summary 

references 

Preliminary  
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