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Outstanding problems for the classical 3q model  
 
• Mass order reverse problem for the lowest excited baryons  
 

               uud (L=1) ½ -  ~    N*(1535)         should be the lowest 

               uud (n=1) ½ +  ~    N*(1440)  

               uds (L=1) ½ -   ~    L*(1405)  
 

            harmonic oscillator  ( 2n + L + 3/2 ) hw 

 

• The number of predicted states is much less than observed 

       “missing” baryon states :   non-existence /  to be observed ? 



Larger [ud][us]`s  component in N*(1535) makes it  

coupling stronger to Nh & KL, weaker to Np, and heavier!       

B.C.Liu, B.S.Zou, PRL 96(2006)042002  
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The effective Lagrangian approach and resonance model 

• Hadron level 

• Vertex: effective Lagrangian 

• Resonance: Breit-Wigner  



Study “N*(2080)” in p->p and p-> K+L(1520) reactions 

PRL, 95, 182001 (2005);   PRL, 104, 172001 (2010), LEPS Collaboration. 
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Why N*(2080)  

PDG 

2010 

Quark Model prediction: 

 N(2080) has significant contributions to the γp->K+L(1520) reaction 

Capstick, PRD 46, 2864 (1992); 58, 074011 (1998). 



Our model 



Alvin Kiswandhi, Ju-Jun Xie, Shin Nan Yang, PLB, 691, 214 (2010). 



New measurements 

 

arXiv:1403.3730 PHYSICAL REVIEW C 89, 055208 (2014) 



Theγp->K+L(1520) reaction 



Scattering amplitudes 



Fitted results 

Ju-Jun Xie, and Juan Nieves, Phys. Rev. C 82, 045205 (2010) 



Regge contributions 

Model A 

Model B 



Fitted results with Regge contributions 

 

New data from CLAS Collaboration: K. Moriya, et.al., PRC 88, 045201 (2013). 

En wang, Ju-Jun Xie, and Juan Nieves, PRC 90, 065203 (2014). 



Fitted parameters for N(2120) and the total cross section 

 



Nature of N(2120) 

Jun He, ``Nucleon resonances N(1875) and N(2100) as strange partners 

of LHCb pentaquarks,''  Phys. Rev. D 95, 074031 (2017).  

En Wang, JJX, Wei-

Hong Liang, Feng-Kun 

Guo, and E. Oset 

• The N(2120) in KL(1520) photoproduction is a 

three-qurak state 

• The N(1875) and N(2100) in p photoproduction are 

hadronic molecular states, which can be see as the 

strangeness partners of the LHCb pentaqurks 



A possible (1380) state with  

Ao Zhang, Y. R. Liu, P.Z. Huang, W.Z. Deng, X.L. chen and S.L. Zhu, High Energy Phys. Nucl. 

Phys. 29, 250 (2005). 





*(1385)  



(1380) in L+
c->ηp+L decay 





Invariant mass distributions 



Ju-Jun Xie and Li-Sheng Geng, arXiv:1703.09502; PRD95， 074024 (2017). 



More evidence for (1380) from 

Date from: PRC 87, 035206 

(2013) [CLAS Collaboration] 

 

PRC 88, 055206 (2013) 



L. Roca, and E. Oset, PRC 88, 

055206 (2013) 

Monday, Parallel Session 4 (14:55-15:20) 

by En Wang 

Poles were found in I = 1 

which are more dependent 

on the details of the fits.  

Z.H. Guo and J.A. Oller, Meson-

baryon reactions with 

strangeness -1 within a chiral 

framework, PRC 87, 035202 

(2013)  



Summary 
1, The N(2120) has significant coupling to KL(1520) channel and gives 

important contribution to the KL(1520) production, but, its nature is 

still unclear 

2, The γp->p and γp-> K+L(1520) reactions should be studied together 

 

 

 

 

 

 

3,The L+
c->ηp+L decay can be used to study the (1380) state.  

  

 

 

 

 

 

 

 

 

 

 

 

 

Thank you very much for your attention! 


