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The concept of the multiquarks was 
proposed at the birth of Quark Model, 

even before the advent of QCD

3



 Asymptotic 
freedom

Quantum ChromoDynamics
（QCD）

 Normal hadron：

Meson Baryon

QCD allows much richer 
hadron spectrum

Hybrid         Glueballs

Tetraquarks   hadronic molecule

The interference between 
perturbation and non-

perturbation becomes important 
in mid-energy area  

 Quark 
confinement
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Chiral quark model
J.Phys.G 40, 015003 (2013)
J.Phys.G 39, 105001 (2012)

QCD sum rules
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Non-resonance explanation
ISPE mechanism
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Two types of Meson loop contribution
• meson loop contributions are 

evaluated in hadron level 

• interactions are described by 
effective Lagrangians

• effective Lagrangians are 
constructed based on heavy quark 
symmetry & chiral symmetry
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Power counting rule
Nonrelativistic

P-wave

S-wave

P-wave

S-wave

S-wave

S-wave

=0.12 0.14Av 
=0.05 0.07Bv 

The ratio of two types meson loop?
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Width effect
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PhysRevLett 108, 
032001(2012)@Belle

PhysRevD 98, 
030001(2018)@PDG

PhysRevD 77, 074003(2008)

Could be well 
reproduced 
with meson 
loop effect

PhysRevD 84, 074006(2011)
Meson loop effect can not reproduce the dipion 
invariant mass spectrum and the helicity angle 
distributions simultaneously
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The ratio of branching ratios are 
model independentForm factors: 

• Internal structures of the 
involved particles

• Off shell effects

• Remove the divergence of 
the loop integrals 

Monopole form
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Consistent with the experimental 
measurement by the Belle collaboration in 

order of magnitude

Consider the case without the 
interference as a good approximation
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Summary
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Thanks for your attention!
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