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BEPCII: A High Lumi. e+e- Collider 

~ 10km to Tian-An-Men Square in east 
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From BESII to BESIII 
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BESIII Collaboration 
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BESIII Data Taking Overview 
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Light Hadron @BESIII 

pp- mass threshold structure in J/y  g (pp- )  

( Chinese Physics C34,4(2010) and arXiv:1112.0942)  

X(1835) in J/y  g (h’p+p-)  ( PRL 106,072002(2011))  

X(1870) in J/y  w (hp+p-)  ( PRL 107,182001(2011)) 

 h(1405) in J/y  g f0(980)p0  g 3p ( arXiv:1201.2737PRL) 

a0(980)-f0(980) mixing  ( PRD 83,032003(2011))  

h’  hp+p- matrix element ( PRD 83,012003(2011))  
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 pp
-
  Mass Threshold Enhancement: 

              a baryonium?   
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pp Threshold Enhancement @ BESII   

   M=1859              MeV/c2 G < 30 MeV/c2 (90% CL) 
 +3    +5 

-10  -25 
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pp Threshold Enhancement: None Observations   
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Mass Spectrum Fitting 

Consistent with BESII obsveration, confirmed the enhancement !!  

106M y  
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M(pp̅ )threshold structure in /J ppy g

225M J/y  
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Partial Wave Analysis of J/y→gpp- 
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• PWA results are carefully checked from different aspects: 
– Contribution of additional resonances 

– Solution with different combinations 

– Different background levels and fitting mass ranges 

– Different BW formula 

–  … … 

     All uncertainties are considered as systematic errors. 

• Different FSI models Model dependent uncertainty  

• Spin-parity, mass, width and B.R. of X(pp ̅): 
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>6.8σ better than other Jpc assignments. 

Partial Wave Analysis of J/y→gpp- 
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Partial Wave Analysis of y’→gpp- 

χcJ 

ηc 

Obviously different line 

shape of pp̅ mass spectrum 

near threshold from that in 

J/ψ decays 

PWA Projection: PWA results: 
• Significance of X(pp̅) is larger than 6.9σ. 

• The production ratio R: 

 

 

 

• It is suppressed compared with “12% rule”. 
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first measurement 

106M y  

To be appear in PRL 
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Confirmation of X(1835) and 

Observation of X(2120) and  

X(2370) in J/ψ→γ(η′π+π−) decay 
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 X(1835) @BESII 

• LQCD predicts the glueball mass of 0- + is  ~2.3GeV 

• For 0- +  glueball, it may have similar property as hc (mainly decay to  pph) 

• J/y  gpph  is specially interested and was studied with 57M J/y @BESII   

Need to confirm it with BESIII ~225M J/y data !!!  
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Invariant Mass of  pph’ 
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 Fitting With One Resonance 

BESIII preliminary 

??? Structures at higher mass region??? 

BESII 

BESIII preliminary: 

        M = 1842.4  2.8 (stat.) MeV 

        G  =     99.2  9.2 (stat.) MeV 

        Statistical significance:  ~ 21s  

BESII Results: 

      M = 1833.7    6.1 (stat.)  2.7(syst.) MeV 

      G  =     67.7  20.3 (stat.)  7.7(syst.) MeV 

      Statistical significance:  ~ 7.7s  

Fitting Results: 

X(1835) is confirmed in BESIII and the  

significance increases as statistics increases   
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 Fitting With 4 Resonances 

PRL 106:072002,2011 
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 Fitting Results With 4 Resonances 

PRL 106:072002,2011 
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Observation of X(1870) 

in J/ψ→ω(ηπ+π−) decay 
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h(1405)  

X(1870)  

Observation of X(1870) in J/y→w(pph) 

• In addition to the well-known 

η’, f1(1285) and η(1405), an 
unknown structure 
(denoted as X(1870)) 
around 1.87GeV/c2  is 
observed. 

 

• The f1(1285), η(1405) and 
X(1870) decay primarily 
via a0(980)π  mode.  
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Fitting Result of X(1870)  

PRL 107:182001,2011 
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Understand those structures?  
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 h(1405) in J/y  g f0(980)p0  g 3p    
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Charmonium @BESIII 

Charmonium Decays 

     y(2S)  g p0, g h, g h’ ( PRL 105,261801(2010))  

   ccJ  ff, fw, ww ( PRL 107,092001(2011))  

    ccJ  p0 p0,  hh’ ( PRD 81,052005(2010))  

    ccJ  gr , gw, gf  ( PRD 83,112005(2011))  

    ccJ  4p0      ( PRD 83,012006(2011))  

Charmonium Spectroscopy 

     mass and width of  hc ( arXiv:1111.0398)   

   properties of  hc ( PRL 104,132002(2010))  

    multipoles in y(2S)  gcc2 ( arXiv:1110.1742)  
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y(2S)  g p0, g h, g h’  
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Why J/y(y’)gP 
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CLEO-c’s Results 
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Analysis with BESIII Data 
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Suppressed for y(2S)gh 
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ccJ  VV, V=w,f  
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The Motivation 
 Test QCD-based theory at ccJ  decays 

 

 

 

 

 Puzzles for cc0  VV: no helicity suppress  

 

 

 

 

 cc1  ff, ww is only allowed for L=2, suppressed ? 

 cc1  fw OZI doubly suppressed 

 surprisingly these decays observed at BESIII  

BESII results: 
BR(10-3) cc0 cc2 

ff 0.930.20 1.50.3 

ww 2.30.7 2.00.7 

 hadronic decays 

at QCD leading order

cJc  hadronic decays 

in the color octet theory 

cJc

Eur.Phys.J.C2.705; 
Eur.Phys.J.C14,643 

PLB 642,197(2006) 
PLB 630,7 (2005) 

QNP2012, Palaiseau, France 



2012/4/19 38 

ccJ  VV @ BESIII 

QNP2012, Palaiseau, France 
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hc & hc  
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Measurements of  hc  

QNP2012, Palaiseau, France 
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Summary 
BESIII has been in operation since 2008: ~106M + ~500M y(2S) , ~225M J/y , 

2.9fb-1 y(3770) ,  0.5fb-1 y(4010) events have been collected,  

Light Quark Hadrons 

        X(1860) in J/y  g (pp- )  ( Chinese Physics C34,4(2010) and arXiv:1112.0942->PRL)  

          X(1835) in J/y  g (h’p+p-)  ( PRL 106,072002(2011))  

          X(1870) in J/y  w (hp+p-)  ( PRL 107,182001(2011))  

          h(1405) in J/y  g f0(980)p0  g p+p-p0 ( arXiv:1201.2737PRL) 

          a0(980)-f0(980) mixing  ( PRD 83,032003(2011))  

          h’  hp+p- matrix element ( PRD 83,012003(2011 

Charmonium Decays 

       y(2S)  g p0, g h, g h’ ( PRL 105,261801(2010))  

  ccJ  ff, fw, ww ( PRL 107,092001(2011))  

    ccJ  p0 p0,  hh’ ( PRD 81,052005(2010))  

    ccJ  gr , gw, gf  ( PRD 83,112005(2011))  

    ccJ  4p0      ( PRD 83,012006(2011))  

Charmonium Spectroscopy 

        mass and width of  hc ( arXiv:1111.0398)   

         properties of  hc ( PRL 104,132002(2010))  

      multipoles in y(2S)  gcc2 ( arXiv:1110.1742) 

Open Charm:   coming soon 

and more than  dozens  

analyses in progress      
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