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1, How to distinguish particle to be an elementary or a 
molecule particle ?

2, What are the new hadron states ? 
Four quark state,  Molecule, Glueball,  Hybrid, qbar q meson 

3, How to search the new hadron states ?
BES     e+e- 
Belle    e+e-\gamma, B decay 
BaBar  e+e-\gamma, B decay 
JLab    GlueX \gamma P 
LHC     B decay

Introduction
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X(3872)           

Zb(10610) 
       &
Zb(10650) BB⇤, B⇤B⇤

⌥(5S)1+�

B

1++

⌥(nS)⇡(n = 1, 2, 3), hb(mP )⇡(m = 1, 2)
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arxiv:1411.3106Fit I  Elementary State   Two poles
Fit II  Molecule                One pole
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Zb(10610) and Zb(10650)

n=1,2,3

and
B⇤B⇤⇡

BB⇤⇡

⌥(nS)⇡⇡
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• Many Evidences point to a molecule Zb state

    M. B. Voloshin 

    T. Mehen  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�± = (�11 ± �10)/2
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Conclusion:

X(3872) is more like an 
elementary particle, which 
cannot be a pure molecule state. 

Zb(10610) and Zb(10650)’ are 
bound states of BB* and B*B*
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