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BES III 
(Beijing Spectrometer) 

Linac 

Storage ring 

BSRF 

BEPC II  

(Beijiang Electron-positron collider) 

2008: test run 

2009 : 106 M ψ(2S) (x4 CLEO-c),  

            225 M J/ ψ (x4 BESII) 

2010 : 900 pb-1 ψ(3770) 

2011 : 1800 pb-1 ψ (3770),  

            470 pb-1 @ 4.01 GeV 

2012 : 0.4 billion ψ (2S),  

         1 billion J/ψ 

Design luminosity  
1 × 1033/cm2/s @ (3770)  



Physics Programs 
 @ BESIII 

Light hadron physics 

 meson & baryon 
spectroscopy 

 multiquark states, glueballs 
& hybrids 

 Gluon-rich process 

 I, JPC filter 

 two-photon physics 

 form-factors 

Charm physics: 

 (semi-)leptonic form factors 

 fD & fDs decay constants. 

 CKM matrix: Vcd , Vcs 

 D0-D0bar mixing and CPV 

 strong phases 
Charmonium physics: 

 precision spectroscopy 

 transitions and decays 

 XYZ meson physics: 

 Y(4260): pi pi hc decays 

QCD & tau-physics: 

 precision R-measurement 

 tau mass / tau decays 
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Precision measurement of the branching fractions of  
J/ψ →π+π−π0  and  ψ’→ π+π−π0  
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BES III, Phys.Lett. B710 (2012) 594 



J/ 
  

(1405/1475)  f0(980)  

  

  

  

Isospin-violating decay of J/    

BES III, Phys. Rev.Lett. 108, (2012) 182001 
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f0(980) is extremely narrow:   10 MeV.  

PDG: (f0(980))  40~100 MeV.  

 

Anomalously large isospin violation:  

J/ 
  

(1405/1475)  f0(980)  
  

  
  

Isospin-violating decay of J/    
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J/ψγππ @ BES II ,   Phys. Lett. B642 (2003) 441 

7 LIU Beijiang      ATHOS 2012 

π+π- π0π0 



J/ψγπ0π0 @BES III 
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Preliminary PWA results of J/ψγπ0π0   
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Powered by  

GPUPWA 
gpupwa.sourceforge.net 

covariant tensor formalism, Zou & Bugg, Eur.Phys.J. A16, 537 

event-wise ML fit with isobar model (BW) 



Preliminary PWA results of J/ψγπ0π0  
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* The parameters of  f0(600) are fixed to “The sigma pole in J / psi --> 
omega pi+ pi-” PLB 589 149 

** Non resonant component: 0+ phsp 



Preliminary PWA results of J/ψγπ0π0  

* the changes in log likelihood value and in the number of free parameters in the fit with or 
without a resonance are used as a measure of the significance of the resonance 

** the statistical errors are determined by Δln L =0.5 
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“Model independent” PWA 

1, Bin-by-bin fit: 

Decompose the angular distributions in each mass bin 

2, MIPWA in Dalitz Plot Analysis: 

Using interference to fix the S-wave (parameterize S-wave 
as a complex spline) 
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EG1: J/psi gamma 4pi @BES I,  
Phys. Letts. B473 (2000) 207 

EG2 : DKpipi @ E791,   

Phys. rev. D73 (2006) 023004 



Tests of model independent PWA methods 
MC sample: J/ψγπ0π0 (~5% ω γπ0π

0) 
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Tests of model independent PWA methods: 
failed cases: fitting results cannot reproduce inputs  
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bin-by-bin fit 
MIPWA fit 



Tests of model independent PWA methods 
There’re multi solutions 
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Some of the solutions provide even better 
likelihoods than input 

Likelihood profile of one bin in a failed 
bin-by-bin fit 



Not a summary 

 

Model independent PWA has the attractive advantage. 

 

However, there’re “multi solution” problems.  

 - How to find all the solutions 

 - How to chose the right one 

 

MIPWA can NOT always provide the correct solution. 
Nevertheless, it can be employed as a good check whether 
the model is a good fit to data.  

 

To precisely extract the physics, more efforts are 
needed. 
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Thank you 
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Outlook 
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Backup  
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PWA amplitudes 
covariant tensor formalism, Zou & Bugg, Eur.Phys.J. A16 537 
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t: orbital tensors 

B: barrier factors 

f: BW  

ψμ(m) polarization of ψ 

eν(m) polarization of γ 

Λ coupling strength (complex) 

Partial wave amplitudes 



Likelihood calculation 
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GPUPWA 
N. Berger, B.J. Liu and J.K. Wang, J.Phys.Conf.Ser., 219, 042031  
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