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 y2(13D2)    Jpc=2-- 

1. In 1994, E705 experiment reported a candidate for the 13D2 .  
 

2. Belle reported evidence for X(3823) gcc1 in B decay, suggest 

a candidate for the 13D2 state. 

 
3. It is predicted to have large decay width to gcc1, gcc2 . 

 
4. The D-wave charmonium are expected  3.82—3.85 GeV 

 

 

5. Narrow, 13D2 DD (C-parity violation). 

                    but below the DD* threshold  
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PR,D17,3090; PR,D21,203 

PR,D32,189; PR,D69,094019 
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PRL 111,032001 



 X(3823)cc1g in Bcc1gK 

For  y’ region 

For X(3823) region For X(3872) region 

 Sigificance: 3.8s        Mass=3823.1±1.8 ± 0.7 𝑀𝑒𝑉  
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In 2013-2014, 4.6 fb-1 at 𝑆>3.8 GeV  collected 

 At BESIII,  
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X(3823) Analysis at BESIII 

• Data samples: 4.67 fb-1  
 

• Final state:  pp gccJ 
 

 

• Main bkg from ISR y(2S), 
h(’)J/y , vetoed by:                      
M(g g p+p-)>0.57 GeV,                       

|M(ppJ/y )-m(y’)|>6 MeV                                                                                                                                                                                   
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Mreoil (pp)  vs. M(gJ/y)  for Selected Events  
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Simultaneous Fit  to the Mrecoil(p
+p-) 

For gcc1 events For gcc2 events 

•  y’ is used to calibrate the absolute mass scale. 
• Simultaneous fit with common  X(3823) mass for diff. energies and         

for gcc1, gcc2 mode. 
• Signal: MC shape ⨂ Gauss; bkg:  linear function.  

M=3821.7±𝟏. 𝟑𝐌𝐞𝐕 
G(x)<16 MeV at 90% C.L. 
Significance: 6.2 s  𝐢𝐧 gcc1 

 No X(3823) events in gcc2  

 B(Xgcc2)/B(Xgcc1)<0.42 

y’ 

y’ 

X(3823) 
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Angular Distribution of e+e-
p+p- X(3823) 

Assume the pp dominated by S-wave, D-wave between the 

pp system and X(3823); 

Due to limited statistics, both S-wave and D-wave 

hypotheses can be accepted. 
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The Cross-section  
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Uncertainties for the Mass Measurement 
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Uncertainties for the s Measurement 
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Good Candidate of y(13D2) 

gcc1 

expected small  
( PR,D72,054026)  × 

3 

(C-parity violation)   
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Summary 

• BESIII observed X(3823) with data samples 
𝑠>4 GeV, the mass agrees with Belle and 

prediction. 

 

• B(X(3823)gcc2)/B(X(3823)gcc1)<0.42 

 

• A good candidate for 13D2; to clarify that it is 
connected with y(4415) or Y(4360) needs more 
data at more energies. 
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