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F. Y. Dong, B. X. Sun and J. L. Pang, Chin. Phys.  C，41(7), 074108, (2017).

The Kaon-nucleon interaction is studied in the unitary coupled-channel 

approximation, and the relativistic kinetic effect and off-shell 

corrections are taken into account in the calculation of the loop 

function. Only one peak of the amplitude is found in the 1400MeV 

region.
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Research  Background

There are two exited states in the S=0 and I=1/2 channel，N（1535）and N

（1650）, which are difficult to be described in the framework of the consistent 

quark model.

However, in the Unitary coupled-channel approximation, these excited states 

are treated as hadronic resonances.

N. Kaiser，P. B. Siegel and W. Weise, PLB, 362, 23, (1995).

In the generation of N(1535), the KΛ and KΣ channels play an important role.



N(1535) N(1650)



Background

T. Inoue, E. Oset and M. J. Vicente Vacas, PRC, 65, 035204, (2002).

The ππN three-body force is taken into account in the final state 

interaction when the BS equation is solved in the unitary 

coupled-channel approximation. However, six parameters are 

included in the real part of the intermediate ππN loop function.



Background

E. J. Garzon and E. Oset, PRC, 91, 025201 (2015).

The ρN and πΔ channels are taken into account in a non-relativistic 

approximation. The ρN channel mainly gives a contribution to the 

generation of N(1650), moreover,  in the nonelastic scattering 

channels, the Kroll-Ruderman term supplies a constant potential, 

and the one-pion exchange potential is very weak. 



Background

P. C. Bruns, M. Mai and U. G. Meissner, PLB, 697, 254, (2011).

The NNLO terms is considered. By fitting the amplitude under 

1.56GeV in the S11 channel, the resonance states corresponding to 

N（1535）and N(1650) can be generated simultaneously. 



Background

Z W Wei, W. Kamleh D. B. Leinweber et al., PRL, 116, 082004, (2016).

The Hamiltonian is divided into two parts: the non-interaction part and the 

interaction part, and then the relativistic Lippmann-Schwinger equation is solved 

to study the properties of N（1535）.

Y. F. Wang, D. L. Yao and H. Q. Zheng, EPJC, 78(7), 543, (2018).

Chin. Phys. C，43(6), 064110, (2019).

The phase shift of different  pion-nucleon partial waves is analyzed systematically 

in the framework of K-matrix.   

T. Sekihara, T. Arai et al., PRC, 93(3), 035204, (2016).

The wave functions of composite hadron states of Δ(1232), N(1535) and 

N(1650)are studied，and it is announced that the component s of πN, ηN, KΛ and 

Kσcan be neglected.。



Chin. Phys. C，43，064111，（2019）



Chiral  Lagrangian
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D = 0.80, F = 0.46

D = 



Potential of the 
pseudoscalar meson 
and the baryon 
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Loop function
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Since the total three-momentum in the center of mass system is zero,
.               .  The external mesons and baryons are all on shell, 
so the      matrix is replaced by a unit matrix in the low energy region.
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Loop function

   

  

)2)(-ln(

)2)(ln()2)((ln

)2)(ln(ln
2

ln
16

2

11

2
2)('

22

2222

22

2

222

2

2

2

22224

4

slqmMs

slqmMs
s

q
slqmMs

slqmMs
s

lq

M

m

s

sMmM
a

M

imqPiMq

qd
MisG

ll

ll
l

ll

ll

l

llll
l

l

ll

ll








 




 










S=0, I=1/2 channel



S=0, I=1/2 channel



S=0, I=1/2 channel



S=0, I=1/2 channel



Conclusion

1. The S-wave potential of the pseudoscalar meson and baryon octet is 

investigated, where the t-, s-, and u-channels are taken into account.

2. The relativistic kinetic effect is considered when the loop function is 

calculated in the dimensional regularization scheme.

3. A resonance state is generated dynamically by solving the Behte-

Salpeter equation, which might correspond to the N(1535) particle and 

couples strongly to the $\eta N$, $K \Lambda$, and $K \Xi$ channels.
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