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Charmonium after 2002 



Charged states 



Proposal 
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BESIII data samples 

2009:  & J/  

2010: ’’  

Note that luminosity is lower at J/,  
and machine is optimal near ’’ peak   

Integrated lum.: Jan. 2009– June 2014  
about 9 fb-1 @ different energies 
Note increase in slopes!   
’’:   2.9 fb-1 

:    0.5 B 
J/:  1.3 B 

XYZ:  5.0 fb-1   [2013-14] 

2012:  
 & J/ 
[0.35B & 1.0B]  

2011: ’’ &  
    (4040)  
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The Y states 

PRL110,252002  

967/fb 

PRD86,051102  

454/fb 



Y(4260) point at BESIII 

1. Dec, 2012 to Jan, 2013, BESIII accumulate 525 pb-1 data @ 4.26 
GeV. 

2. Peak position of Y(4260)p+p-J/ cross section. 
3. N(m+m-)=882±33; N(e+e-)=595±28; purity ~90%. 
4. Born cross section: sB=(62.9±1.9±3.7) pb at BESIII. PRL 110, 251002  

5. Good agreement with Belle and BaBar. 

PRL 110,252002 (2013). 
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PRD 86,051102(R) (2012). 



BESIII + Belle + CLEO’s data 
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BESIII 
arXiv: 1304.3036 

Seth 



The nature of Zc(3900)? 

1. Tetraquarks 
• arXiv:1110.1333, 1303.6857 

• arXiv:1304.0345, 1304.1301… 

2. Hadronic molecules 
• arXiv:1303.6608, 1304.2882, 1304.1850… 

3. Four quark state (1 or 2) 
• arXiv:1304.0380… 

4. Meson loop 
• arXiv:1303.6355 

• arXiv:1304.4458… 

5. ISPE model 
• arXiv:1303.6842… 
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Exotic! 



Precise cross section measurement of 
e+e-

p+p-J/ at BESIII 
High 
luminosity 

Low luminosity 

 The e+e-
p+p-J/ was measured with improved precision with BESIII data. 

 Fit with three coherent BW resonances (Fit I); or coherent sum of an 
exponential and two BW resonances (Fit II). 

 The 1st resonance R1 is similar to Y(4008) by Belle, however can not be 
confirmed. 

 The 2nd resonance R2 is similar to Y(4260), but with lower mass & width. 
 The 3rd resonance R3 have a significance > 7.7s, nature unclear. 

arXiv:1611.01317  



Precise cross section measurement of 
e+e-

p+p-J/ at BESIII 
High 
luminosity 

Low luminosity 

arXiv:1611.01317  
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Cross section measurement of e+e-
 p+p-hc  

17 energy points from 3896 MeV to 4600 

MeV ,total luminosity 5.26 fb-1 and 62 

energy points from 4097 MeV to 4587 

MeV, total luminosity: 0.51 fb-1 

 Decay channel: hcXi 

Xi={pp-bar, p+p-K+K-, p+p-pp-bar, 2(K+K-),  

2(p+p-), 3(p+p-), 2(p+p-)K+K-, KS
0K+p- +c.c.,  

KS
0K+p-p+p- +c.c., K+K-p0, pp-barp0, K+K-h,  

p+p-h, p+p-p0p0, 2(p+p-)h, 2(p+p-p0) } 
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Fit curve: Total

Fit curve: Y(4220)

Fit curve: Y(4390)

M  (MeV) Gtot  (MeV) GeeBr  (eV) f  (rad) 

Y(4220) 4218.4±4.0±0.9 66.0±9.0±0.4 4.6±4.1±0.8 -- 

Y(4390) 4391.6±6.3±1.0 139.5±16.1±0.6 11.8±9.7±1.9 3.1±1.5±0.2 

arXiv:1610.07044  
4415 MeV 



“Y(4260)” in different channels?  

Mass=(4230±8±6) MeV 
Width=(38±12±2) MeV. 

PRL114, 092003 (2015) 

arXiv:1611.01317  

arXiv:1610.07044  

• In ppJ/, cross section peaks at lower 

than 4.26 GeV 

• Possibly a narrow structure in c0 

 
  simultaneous fit to all  the modes? 

  Better model to parametrize  the line shapes? 



        Comparsion of e+e-
π+π-ψ(2S) cross section 
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BESIII (16 energy points; Ltot=5.1fb-1)  
ψ(2S) Reconstructed modes: 

Mode I: Ψ(3686)π+π-J/ψ, J/ψl+l- (l=e/μ) 
Mode II: Ψ(3686)neutrals+J/ψ, neutrals=(π0π0, π0, η and γγ)  J/ψl+l- (l=e/μ) 

Y(4360) 



• BESIII recently updated e+e-
p+p-J/ cross 

sections. The peaking position of Y(4260) shifts to 
lower mass obviously. More complicated 
structures are observed. 

•  BESIII recently updated e+e-
p+p-hc cross 

sections. Two structures, Y(4220) and Y(4390), 
were observed. 

• BESIII recently updated e+e-
p+p-(2S) cross 

sections which are consistent with Belle results 
with improved precision.   

Summary  


