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Background: Hadronic Interactions
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Quantum Chromodynamics (QCD)
p  Non-perturbation in low-energy region
p  Quark confinement
p  ......

New approach is accquired !!!

Hadronic Interaction
p  Using Lattice QCD and Effective Field Theory
p  Hadron molecule

Scattering Experiment
p  Lots of hadrons are short-lived
p  Scarce and low precision data about hyperons



Background: Progress of correlation function
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From the slide of Zhi-Wei Liu



Background: Progress of correlation function
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Methods: Correlation function
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Methods: Correlation function 
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Methods: Chiral unitary approach
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Methods: Properties 
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Results: Coupled channel effects 
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Results: Coupled channel effects 
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②
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Results: Fitting results  
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Scenario I Scenario II 

Scenario I: �� are fixed as in [1], 
                   � and � are free parameters 

Scenario II: ��, �, and � are free parameters 

[1]. T. Inoue et al., Phys.Rev.C 65 (2002) 035204



Results: Fitting results  
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1. The mass and width of �∗(����)

2. The decay widths of �∗(����)

3. The scattering length of �+�

Mass (MeV) Width (MeV)

PDG (Pole) 1500~1520 80~130

PDG (BW) 1515~1545 125~175

�(�(����) → ��)/���� �(�(����) → ��)/���� ��/��

PDG 0.30~0.55 0.32~0.52 0.99±0.05±0.19

Scenario 1 0.56 0.41 1.4

Scenario 2 0.51 0.42 1.2

[1] Scenario 1 Scenario 2

��+� (MeV-1) 0.61±0.03±0.03 0.33-0.14i 0.29-0.17i



Summary
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pWe successfully calculated the theoretical �+� correlation function based on Koonin-Pratt 
formalism

pFrom the analysis of coupled channels, two conclusions can be drawn: 
1. High-energy coupled channels will produce a peak at their thresholds; 
2. The interference term between �+� and plane wave contributes the main interaction. 

pThe correlation function and the scattering experimental data can be mutually verified in 
general trends, but it is difficult to precisely satisfy both sets of data simultaneously at this 
stage. 

pWe obtained the mass, width, and couplings of the �(1535), which can well explain the 
experimental data under the picture of hadronic molecule. 
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Thanks for your listening!


