
Zhiyong Wang 

  

(for the BESIII Collaboration) 

 17th High-energy Physics Internationanl Conference in 

Quantum Chromodynamics(QCD) 

30 june-4 july 2014, Montpellier, France 

 Recent results at               

1 



 

2 

Bird view of BEPCII  
Linac 

Storage ring 

       physics goal 

 Charmonium(-like) physics 

 Light hadron spectroscopy 

 Charm physics 

 τ  and QCD physics 
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Hadron spectroscopy  

Charmonium (charmonium-like) physics 

Charm physics 

 mass measurement 

Summary  

Outline 
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PWA in J/ 
• f0(1710) and f0(2100) are  
dominant scalars 

• f0(1500) exists (8.2σ) 

• f2’(1525) is the dominant 
tensor 

• f2(1810) and f2(2340) exist  
(6.4 and 7.6) 

• No evidence for fJ(2220)  

Phys. Rev. D. 87, 092009 (2013)  
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Two new baryonic excited states are observed ! 

        PWA results on N* baryons in π0pp  
Phys.Rev.Lett. 110 (2013) 022001 
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    PWA results on N* baryons in pp  

Phys. Rev. D 88, 032010 (2013) 

M= 

= 

N*(1535) 



Charmonium (like) physics 
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Observation of c(2S) in c(2S), 
c(2S)KsK, K+K-0 

M(c(2S)) = (3637.6±2.91.6) MeV/c2 

Γ(c(2S)) = 16.9±6.4±4.8 MeV 
Statistical significance larger than 10.2! 

Br(c(2S)KK) 
=(1.30±0.20stat±0.30sys) ×10-5 

+ 
Br(c(2S)KK)=(1.9±0.4±1.1)% 

From BABAR(PRD78,012006) 

Br( c(2S)) 
=(6.8±1.1stat±4.5sys) ×10-4 

CLEO-c: <7.6104  
PRD81,052002(2010) 

Potential model: (0.16.2)104 

 PRL89,162002(2002)  

With 106M  events:  

simultaneous fit results: 

Phys. Rev. Lett. 109, 042003 (2012)  10 



PRD87, 052005 (2013)  

M(c(2S)) = (3646.9±1.63.6) MeV/c2 

Γ (c(2S)) = 9.2±4.8±2.9 MeV 
Statistical significance : 4.2 

Evidence of c(2S)KsK3 Search for c(2S)pp 

PRD88, 112001 (2013) 

No evident signal was observed 

B(c(2S)KsK3) 
=(7.03±2.10±0.70) ×10-6 

B(c(2S)pp) 
<1.4×10-6  @90%C.L. 



12 



13 

e+e- Zc(3900)  +- J/ 

 



Comparisons between different experiments on Zc(3900) 
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1. CLEO: PLB 727 (2013) 366 
M=3886±6±4 MeV, 
=33±6±7 MeV. 
2. Belle: PRL 110, 252002 (2013) 
M=(3894.5±6.6±4.5) MeV; 
=(63±24±26) MeV. 
3. BESIII: PRL 110, 252001 (2013) 
M=(3899.0±3.6±4.9) MeV; 
=(46±10±20)MeV 

CLEO 
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e+e Zc(4020) +-hc 

• 1D projection of M(π±hc) invariant mass distribution. 
• M[Zc(4020)]=(4022.9±0.8±2.7)MeV; 

Γ[Zc(4020)]=(7.9±2.7±2.6)MeV.          
Significance:>8.9σ 

• No significant signal for Zc(3900)hc (<2.1) 
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 

PRL 111 242001 (2014) 



• if Zc(4025)± is the Zc(4020)±observed in the π±hc spectrum: 
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M=4026.32.63.7 MeV 
=24.85.67.7 MeV 
N=40147 
Significance>10 

PRL 112 132001 (2014) 



• Observe Zc(4020)0 structure 
in 0hc mass distribution. 

• M[Zc(4020)0] =4023.64.5 
MeV with a fixed width 

• Neutral isospin partner of 
the Zc(4020) 
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e+e 0Zc(4020)000hc 

preliminary 



Summary of Z states 

• Nature of these states ? 
– Tetraquark L. Maiani, A. Ali et al 

– Hadronic molecule U.-G. Meissner, F.K. Guo et al. 

– Hadro-charmonium M. B. Boloshin 

– Meson loop Q. Zhao et al. 

– ISPE model X. Liu et al 

– … 
20 

Channel   Mass [MeV/c2] Width 

J/ 3899.03.64.9 461020 

(DD*)+ 3883.91.54.2 24.83.311.0 

hc
 4022.90.82.7 7.92.72.6 

hc
0 4023.62.23.9 Fixed 

(D*D*)+ 4026.32.63.7 24.05.67.7 



Zc charmonium-like meson 

• Well defined signature of event: 

– decay into known charmonium state 

– electric charge ═> Nquark ≥ 4 

• Possible directions of searches:  

    J/,  hc(1P), , cJ , DD... 
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• M = (3871.90.70.2) MeV, <2.4 MeV, Significance:6.3 

• production in Y(4260) decay suggestive, but not conclusive 
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e+e X(3872)+J/ 

PRL 112 092001 (2014) 



+0, 
c0+,K+K 
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e+e c0 

s (GeV) Born (pb-1) 

4.23 55.46.05.9 

4.26 23.75.33.5 

Assuming the c0 signals 
come from a resonance, we 
extract the ee B(c0 ), 
mass, and width of the 
resonance to be (2.90.7 
0.4) eV, M=(4229136) 
MeV/c2, and (40132) MeV. 

Ecm=4.23 GeV Ecm=4.23 GeV 

Ecm=4.26 GeV Ecm=4.26 GeV 

preliminary 
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Charm physics 



  D+ leptonic decays play an important role in 
 understanding  of the SM  

  Test LQCD calculation of fD 
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  Precise measurement of |Vcd| 

 
  Theoretical uncertainty will be 
reduced in determination of |Vud| 
If FF calculations can be validated  
with charm 

 

       Reduced width of band in triangle would lead to precisely test the 
SM, and search for new physics beyond the SM 

D+
+v and Decay constant fD+ 

PRD 89, 051104 (2014) 



In the system recoiling against the singly tagged D-, BES-III 
selected the purely leptonic decay events for D0

μ+ n 
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D+
+v and Decay constant fD+ 

PRD 89, 051104 (2014) 
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 mass measurement 
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Summary 
• It is good place to search for N* and new 

resonance in hadron spectroscopy study at 
BESIII. 

• A lot of Z, X states are found or confirmed at 
BESIII, i.e. Zc(3900), Zc(4020), X(3872), much 
more are in progress. 

• More precise measurement on B(D++n) 
and fD+ are available with BESII’s data. 

•  mass is measured with a higher precision at 
BESIII. 
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Thank you! 


