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I. History of Zb 
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A brief history of Zb 



A brief history of Zb 



A brief history of Zb 

1. Tetraquark 
2. Molecule 
3. ISPE 
4. …… 
5. Make prediction in charm 

sector 









II. Discovery of Zc(3900) 
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525/pb data at Ecm=4.26 GeV at BESIII 

Y(4260) 
BaBar 

Y(4260) 
Belle 

1. BESIII collect 525/pb data at Ecm=4.26 GeV (Dec, 2012 to Jan, 2013). 
2. Ecm sits in the peak region of Y(4260) production cross section. 
3. Study the e+e-p+p-J/y exclusive process from direct collision. 
4. Measured production cross section: (62.9±1.9±3.7) pb. 



Discovery of Zc(3900) 
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1. BESIII collect 525/pb data at Ecm=4.26 GeV (Dec, 2012 to Jan, 2013). 
2. Ecm sits in the peak region of Y(4260) production cross section. 
3. Study the e+e-p+p-J/y exclusive process from direct collision. 
4. N(total)=1595 data events, N(background)~164. 
5. Structure both in M(pp) and M(pJ/y) mass distribution. 

BESIII 
arXiv:1303.5949 Zc(3900) 

Zc(3900) 



Discovery of Zc(3900) 
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2. Ecm sits in the peak region of Y(4260) production cross section. 
3. Study the e+e-p+p-J/y exclusive process. 
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Fit the Mmax(pJ/y) mass distribution 
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M+ < M- 

M+ > M- 

M+=M- 

1. Divided by diagonal line into two half Dalitz plot and project. 
2. Equivalent to fit Mmax(p

±J/y) mass distribution. 
3. Best Way to avoid double counting. 
4. S-Wave Breit Wigner; p*q phase space factor; efficiency applied. 
5. M=(3899.0±3.6±4.9)MeV; G=(46±10±20)MeV. 
6.  Statistical significance: >8s, discovery! 

BESIII 
arXiv:1303.5949 



Discovery of Z(3895)± at Belle 
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Belle 
arXiv:1304.0121 

1. Belle collected data at Y(nS) (n=1,…,5) resonance and nearby energy. 
2. Full Belle data sample used: Lum=967/fb data. 
3. Using Initial-State-Radiation (ISR) method, e+e- c.m energy radiative 

return to 4 - 5 GeV region. 
4. 4.15<M(p+p-J/y)<4.45 GeV to select Y(4260) resonance. 
5. Dalitz plot also shows structures. 



Discovery of Z(3895)± at Belle 

15 

Belle 
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1. Belle collected data at Y(nS) (n=1,…,5) resonance and nearby energy. 
2. Full Belle data sample used: Lum=967/fb data. 
3. Using Initial-State-Radiation (ISR) method, e+e- c.m energy radiative 

return to 4 - 5 GeV region. 
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5. Dalitz plot also shows structures. 



Fit Mmax(p
±J/y) mass distribution 
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Belle  arXiv:1304.0121 BESIII  arXiv:1303.5949 

1. Belle use the same fit strategy to Mmax(pJ/y) distribution. 
2. S-Wave BW, p*q phase space factor, efficiency applied. 
3. Belle observed 689 events, with 139 background. 
4. M=(3894.5±6.6±4.5) MeV; G=(63±24±26) MeV. 

5. Significance:5.2s, Zc(3900)=Z(3895)± , K. Seth confirms. 

Z(3895)±  
Zc(3900) 



The nature of Zc(3900)? 
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+ = Four quarks, exotic ! 

Meson loop 
ISPE model 

L. Maiani 
… 

Q. Zhao 
… 

D. Y. Chen & 
X. Liu 
… 

F. K. Guo  
U. G. Meissner 
… 

M. B. Voloshin  
… 



Questions to be answer? 

1. What’s the spin-parity of it? 1+ ?  BESIII 

2. Search for Zc’ in p±J/y? 

3. Dominant decay mode? DD*? Branching ratios 
or cross sections? BESIII 

4. Is there a neutral partner Z0? BESIII 

5. Is there a partner Zc’ existed? What’s its 
mass? Favor tetraquark or molecule? 

6. Can we hunt it in p+p-hc & D*D*? BESIII 

7. Can we expected it in B meson decays? Belle 
or BaBar 
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Summary 

1. Belle observed Zb in the beauty sector (from 
Y(5S) decay). 

2. BESIII observed Zc in the charm sector (from 
Y(4260) decay). 

3. BESIII becomes a new star in the “XYZ” field. 

Thank you! 


