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Beijing Electron Positron Collider (BEPC) 
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BESIII data samples 
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New forms of hadron 
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X(3872) 

( ) 0 (1 )G PCI J  

4Mass m=3871.69   MeV

Full width  < 1.2 MeV, CL = 90%





Belle:  Phys.Rev.Lett. 91 (2003) 262001  

 

/B K J     
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BESIII Collaboration, PRL 112, 092001 (2014) 

4.009, 4.229, 4.260, and 4.360 GeVs 
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Y(4260)gX(3872) 

M=3871.90.7  0.2 
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(3823) or (3823)X 

?( ) ? (2 )G PCI J 

Mass m=3822.2  1.2 MeV

Full width  < 16 MeV, CL = 90%
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• X(3823) observed by Belle Collaboration for the first time 

Belle, PRL 111, 032001 (2013) 

1

0 0

1

c

c S

B K

B K

g

g

 


3.8

• X(3823) not seen in gc2 





Mass m=3823.1  1.9 MeV, 

Full width  < 24 MeV, CL = 90%

C=+ 
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BESIII:PRL 115, 011803 (2015) 

 e+e-
+-gc1  e+e-

+-gc2 

M=3821.71.3 0.7  MeV 
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(4140) (BESIII: (4140))X Y

0 ( ) 0 (1 )PCJ  

8

7

Mass m=4146.8  2.5 MeV

Full width  = 19  MeV
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  2009, CDF Colla.  PRL 102, 242002  

Evidence for X(4140) with sig. 3.8  in B+
J/fK+ 

 2017, LHCb Colla., PRL 118, 022003 

3 fb-1 pp-bar collision data, X(4140) with sig. >5  in 

B+
J/fK+, JPC=1++,  with sig. >4  

 2010, Belle Colla., PRL 104, 112004 

825 fb-1 Y(nS) data,  no evidence for X(4140), 

But evidence X(4350):  with sig. 3.2  in gg J/f 
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BESIII, PRD91, 032002 (2015) 

/Search for the Y(4140) via  at =  4.23, 4.26 and 4.36 GeVe e J sgf   

=  4.23 GeVs =  4.26 GeV s

=  4.36 GeVs Sum of (a),(b),(c) 
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Y(4230),Y(4260) 
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• Babar reported the observation of Y(4260) in e+e-
gisr

J/ 

(PRL94, 142001), and confirmed in CLEO data and Belle data. 

     Their weighted average give 

M = 4259 ± 9 MeV,  =120 ± 12 MeV 

•  BESIII, scan data sets 

BESIII, PRD91,112005(2015) BESIII, PRL114,092003(2015) 
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BESIII, PRL118,092001 (2017) 

Two data sets 

I: Ldt>19pb-1,    
    Ecm=3773~4599 MeV 

   19 energy points  

II: 7-9pb-1/point,    

    Ecm=3882~4567 MeV  

To ask for more data taking  

Ecms=4290,4300,4310,4320, 

4330,4340,4350,4370,4380, 

 4390 MeV. 

500pb-1 per point 
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BESIII, PRL, 118, 092002(2017) 
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BESIII, PRD96, 032004 (2017) 

(3686) Cross section for e e      
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Y(4660) 
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Y(4660) from Babar and Bell in the ISR process 
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Observation of Y(4660)  LcLc-bar 

(4 )
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Ecms will be upgraded to 4.6~4.9 GeV in 2018-2019 
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Zc states 
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Observation of Zc(3900) 

BESIII: PRL 110, 252001 (2013)  

Belle with ISR data  (PRL110,252002) 
CLEOc data at 4.17 GeV  (PLB 727,366) 

JP=? 
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Overview Zc states from BESIII 

Zc(3885)± Zc(3850)0 

JP=1+ 

Zc(3900)±? Zc(3900)0? 

(3900)  : /cZ e e J       0 0 0(3900)  : /cZ e e J    

*(3885)  : ( )cZ e e DD   

0 0 * 0(3885)  : ( )cZ e e DD  

PRL 110, 252001 (2013)  

PRL 115, 112003 (2015) 

PRL 115, 222002 (2015) 

PRL 112, 022001 (2014) 
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•  Isospin (I=1) for Zc(3900) established 

0 0 0 0( (3900) / )
0.45 0.08 4.26
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•  Isospin (I=1) for Zc(3885) established 

0 0 0 * 0
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0.56 0.21 4.26

( (3885) ( ) )
 at GeVc

c

e e Z DD
s

e e Z DD

  

  

 

   

 
  

 

•  Mass and width in Breit-Wigner parametrization 
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(4020)  : c cZ e e h      0 0 0(4020)  : c cZ e e h   

* *(4025)  : ( )cZ e e D D    0 0 * * 0(4025)  : ( )cZ e e D D  

PRL 111, 242001 (2013) 
PRL 113, 212002 (2014) 

PRL 112, 132001 (2014) PRL 115, 182002 (2015) 
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•  Isospin (I=1) for Zc(4020) established 

0 0 0 0( (4020) / )
0.77 0.40 4.23

( (4020) / )
 at GeVc
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•  Isospin (I=1) for Zc(4025) established 

0 0 0 * 0

*

( (3885) ( ) )
0.49 0.13 4.26

( (3885) ( ) )
 at GeVc
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•  Mass and width in Breit-Wigner parametrization 
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Fit results assuming Zc to be 1+ 

4.23 GeV

s 

4.26 GeV 

PRL 119, 072001 (2017), BESIII 
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Angular distributions for different JP within Zc mass region 

• Events in the Zc mass region MpJ/y (3.86,3.92) GeV 

• Background events subtracted 

• qZc : the polar angle of Zc,  qJ/y : helicity angle of J/y 
• Data favors the spin-parity 1+ for Zc 

PRL 119, 072001 (2017), BESIII 
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Statistical significance for the Zc as 1+ state 
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 Comments from PRL referees and editor 

 Comments from PRL referees       arXiv:1706.04100 

Besides mass, width, and production cross sections, open questions remained, and in 

particular spin and parity are crucial properties to know in order to understand the structure 

of this and make connections to other observations. The present paper unambiguously 

answers this question, by ruling out other than the 1+ spin-parity assignment with 

significances exceeding seven standard deviations. 

The measurement will undoubtedly trigger a significant number of  phenomenological 

publications. 

The BESIII collaboration has an excellent track record in the field of spectroscopy in the 

sector of charmonia and charmonium-like mesons….. 

 

Using partial-wave analyses, spin and parity of one of the charged states containing a pair of 

charm-anticharm and, thus, exhibiting a structure that cannot be reduced to simple quark-

antiquark dynamics are  addressed.  

 

This is a very important contribution in view of the ongoing discussion of the nature of these  

puzzling states. 

BESIII 合作组在粲偶素和类粲偶素谱学领有着出色的记
录, 。。。。。。, 
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• Selected as Physics synopsis by the PRL Journal 

Determination of the Spin and Parity of the Zc(3900), M. Ablikim et al.   

 (BESIII Collaboration),  Phys. Rev. Lett. 119, 072001 – Published 16 August 

2017 

Physics synopsis: 

 https://physics.aps.org/synopsis-for/10.1103/PhysRevLett.119.072001 

•  高能物理研究所/  2017高能新闻 

Zc(3900)的自旋和宇称量子数确立 

http://www.ihep.cas.cn/xwdt/gnxw/2017/201708/t20170818_4849983.html
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Summary 

  Observation of charmonium like states open 

a new window for the study of multiquark 

dynamics 

  BEPC/BESIII could be a Y-factory, and more 

data taking is under consideration for XYZ 

study 

  Coupled channel analyses in progress, more 

results come soon.  

Stay tuned 

Thank for your attention  


