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Outline 
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ü   Introduction 

      Exotic states, XYZ, BESIII 

ü   Selected results: 

            X states: X(3823), X(3872), X(4140) 

 Y states: Cross section of e+e-
Ą +́ -́J/ɣ, +́ -́ɣ(2S), 

     ́ + -́hc, ɤɢcJ, ɖ/ɖôJ/ɣ . 

 Z states: Zc(3900)/Zc(3885), Zc(4020)/Zc(4025) 

ü   Summary 
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What are exotic states? 

Á    Conventional hadrons consist of  2 or 3 quarks: 

Á   QCD allows for the existence of exotic states: 

Naive Quark Model: 

Multi -quark states: (N >= 4) Hybrids:  qqg, qqqgé Glueballs:  gg, ggg 
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The BESIII Experiment 

Double ring: 
       Symmetric collider 
CMS energy: 
      2.0~4.6 GeV 
Design Luminosity @̞(3770) 
     1*10-33cm-2s-1    Achieved! 
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Charmonium Spectroscopy 

 

Á  Above open charm threshold: 
Å   many expected states not observed 

Å   many unexpected observed 

 

 

 

Á Below open charm threshold:  
     

    Good agreement between discovery   

    and theoretical prediction. 
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Data samples for XYZ physics at BESIII 

ü   Luminosity ~ 5/fb. 

ü   Large data samples around ɣ(4040),  

Y(4260), Y(4360), ɣ(4415), Y(4660). 



X States at BESIII 
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Á  M = 3821Ñ1.3Ñ0.7 MeV, ɻ < 16 MeV,  Significance: 6.2ů!  

Á  R = B[X(3823)Ąɔɢc2]/B[X(3823)Ąɔɢc1]<0.43 @ 90% C.L.  

Á  Both Y(4360) and Ɋ(4415) line shape give reasonable description.  

o  Potential Model:  D wave. M~(3.810-3.840) GeV, narrow. 

o  R ~ 0.2 

[PRL. 115, 011803 (2015)] 

e+e-
Ą

+́ -́X(3823)Ą ́ + -́ɔɢc1 

!ƎǊŜŜ ǿƛǘƘ .9[[9Ωǎ 
оΦтˋ evidence 
(PRL111, 032001) 

X(3823) : good candidate for Ɋ(13D2) 
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[BESIII  PRL112, 092001(2014)] 

e+e-
ĄɔX(3872)Ą ɔ́+ -́J/ɣ 

Â  Search for ɔX(3872) with 

X(3872)Ą +́ -́J/ɣ at Ecm = 4.23, 

4.26, 4.36 GeV. 
 

Â  X(3872) significance = 6.3ů, 

summed over all data. 

 

Â  Production in Y(4260) decay 

suggestive, but not conclusive. 

If from Y(4260): 

 



e+e-
ĄɔX(4140)Ą ɔ ◖J/ɣ 

Ecm = 4.23GeV Ecm = 4.26GeV 

Ecm = 4.36GeV Combined 

The X(4140) (or ñY(4140)ò)  seen by CDF, [PRL 102, 242002 (2009)] 

BESIII sets upper limit for e+e-
ĄɔX(4140) with X(4140) Ą ◖J/ɣ 
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[BESIII  PRD 91, 032002 (2015)] 



Y States at BESIII 



Y states 

Exclusive measurements of the line shapes of the cross sections 

to search for Y states: 

1. Cross section of e+e-
Ą +́ -́J/ɣ 

2. Cross section of e+e-
Ą +́ -́ɣ(2S) 

3. Cross section of e+e-
Ą +́ -́hc 

4. Cross section of e+e-
Ą ɤɢcJ  

5. Cross section of e+e-
Ą ɖ/ɖôJ/ɣ  
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Cross section of e+e-
Ą

+́ -́J/ɣ 

e+e-
Ą +́ -́J/ɣ using ISR at BaBar 

PRD 86, 051102 (2012) 

e+e-
Ą +́ -́J/ɣ using ISR at Belle 

PRL 110, 252002 (2013) 

Asymmetric shape? 

Low-mass Y(4008)? 

  

The cross section is inconsistent with a single 

peak for the Y(4260)! 
Two peaks are favored over one peak by > 7 ů 
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Peak 1: 

Peak 2: 



Cross section of e+e-
Ą

+́ -́ɣ(2S) 

e+e-
Ą +́ -́ɣ(2S) using ISR at BaBar 

PRL 98, 212001 (2007) 

e+e-
Ą +́ -́ɣ(2S) using ISR at Belle 

PRD 91, 112007 (2015) 

Y(4360) 

Y(4360) 

 

VBESIII confirms the line shape for Y(4360) 

 

ÅMore data will be taken soon to 

thoroughly study the region 4.2 ~ 4.3 GeV. 

 

ÅAn analysis of the ́¤ɣ(2S) substructure 

will be released soon. 

No evidence 

for Y(4260) 

14 

Y(4660) 



Cross section of e+e-
Ą

+́ -́hc 

Previous measurements on line shape 
of ́ + -́hc and comparison with ́+ -́J/ɣ. 

The ́ + -́hc shape is different from 

the ́ + -́J/ɣ. 

BESIII new preliminary result on the 
line shape of ́+ -́hc . 

With more data, the ́+ -́hc shape 

appears to be consistent with two peaks: 
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