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Bethe-Salpeter Eqution 
With a kernel of effective interaction, we can solve the BS equation.  
The amplitude satisfies the unitary relation exactly, and the 
 properties of hadron resonances generated dynamically can be  
obained. These resonances do not appear in the effective  
Lagrangian density. 
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Hidden-gauge symmetry 

• In orde to construct the vector meson-baryon 
octet interaction Lagrangian density, we 
consider the SU(3) flavor local gauge 
symmetry neglecting the mass term, and then 
we obtain 
 { },L g B V B B B Vµ µ

µ µγ γ = − + 



Vector-vector Interaction 

 



Vector octet-baryon decuplet 
interaction 

• Now I will discuss the interaction 
between vector mesons and baryon 
decuplet in the chiral unitary 
approach. Because the interaction 
Lagrangian is not known, we will try 
to obtain the vector octet –baryon 
decuplet interaction potentials by 
comparing the pseudoscalar meson 
– baryon decuplet interaction.  



Interaction Vertex 
• When the momentum transfer is far less than the mass of the 

vector meson in the propagator, we can neglect the square of the 
momentum in the propagator. Therefore the t-channel interaction 
between vector meson and baryon is obtained: 



Anomalous Term 

 



Anomalous Term 

 



u-channel and s-channel 

• In addition to the anomalous term, we also 
neglected the contribution from s-channel 
and u-channel interaction since we 
thought their effects are small. 
 



Vector meson – baryon loop function in the 
dimensional regularization scheme 

 



Vector meson-baryon loop function accounting for 
the width of the intermediate states 
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Decay modes 

 



S=-1，I=0 Channel 

 



S=-1，I=0 Channel 

 



S=-1，I=1Channel 

 



Resonance for S=-1,I=1 channel 

 



S. Sarkar, B. X. Sun, E.Oset et al., EPJA 44, 431 (2010) 

 



S. Sarkar, B. X. Sun, E.Oset et al., EPJA 44, 431 (2010) 

•      Ten resonances in the different   
strangeness and isospin channels. 
Degenerate in JP=1/2-, 3/2-, 5/2-. 
 
 



Vector-baryon octet interaction 
• E. Oset and A. Ramos,    EPJA 44, 445 (2010). 

 
 

 



Tensor coupling between vector 
meson and baryon octet 

• K. P. Khemchandani, H. Kaneko, H. Nagahiro and A. Hosaka,  
   PRD 83, 114041 (2011). 
   In this article, a tensor coupling term  between vector meson and baryon 

octet is added, which is relevant to the magnetic moments of the baroyns, 
and is also gauge invariant.   

 



K. P. Khemchandani et al.,PRD 83, 114041 (2011) 



K. P. Khemchandani et al.,PRD 83, 114041 (2011) 

• In addition to t-channel, the s-channel,u-channel 
and contact interaction are taken into account, 
and a non-relativistic interaction potential 
between vector meson and baryon octet with 
strangeness S=0 is obtained.  

• When u-channel and s-channel are taken into 
account, the hadronic resonances generated 
dynamically with different spins are not 
degenerate again. 



Results for Strangeness S=0 
• S=0 K. P. Khemchandani et al.,PRD 83, 114041 (2011) 

 
 
 
 
 

• I=1/2, S=0, E. Oset and A. Ramos,    EPJA 44, 445 (2010). 
 



Fixed Center Approximation of 
Faddeev Equation 

 



Fixed Center Approximation of 
Faddeev Equation 
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N-rho-rho system 

 



Two-body N-rho interaction  

 



S-Matrix 

• Single scattering 
 

• Double scattering 
 
 

• General form 
 



Three-body Amplitude 

 



G function with Λ=875MeV 

 



Three-body Amplitude 
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Decay width of f2(1270)→ππ 

 



N-rho-rho Amplitude with f2 width 

 



Delta-rho-rho 



Two-body Delta-rho Amplitudes 

 



3-body Amplitudes of Delta-rho-rho 
with decay width of f2(1270) 

 



B. X. Sun, H. X. Chen and E.Oset,EPJA 47 (2011) 127 

 
• Peak around  2227MeV for N-rho-rho  
• Peak around 2372MeV for Δ-rho-rho 
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Form factor of f2(1270) 
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Form factor of f2(1270) 

 



Form factor of f2(1270) 
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