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Chiral Lagrangians for P B interaction
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For pseudoscalar-baryon of the octet interaction 



  

Alternative way of calculation

→  1, spin independent vertex

This procedure can be used for the decuplet baryons and is particularly useful for 
baryons with  charm or bottom.
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0^- 3/2^+ in s-wave  →  3/2^- states 

Many states of 3/2  are dynamically generated from the interaction with coupled ⁻
channels: 



  

The Ω state around 2100 MeV has been confirmed recently, by Belle and called Ω(2012)
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and it was concluded that “this ratio is consistent with the
molecular interpretation of the Ω(2012)”
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Second state coupling to
Ξ* η around 1900 MeV
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S-wave                              D-wave 



  

Since the Ξ* η channel has the largest strength, we take just this amplitude 

Add background following phase space 

Fit parameters , W, qmax, C



  f=1.28fπ, and qmax = 830 MeV.



  

 t =

background

A good reproduction of the 
data is obtained with the 
two poles of the Ξ(1820)
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with charge Q = −1

with charge Q = 0



  

Upper vertex

Lower vertex

1/2^+ 3/2^+



  

Macroscopic representation



  

…. for the other final channelst1 and t7 have the same 
Cabibbo factor
Single Cabibbo suppressed
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Same BESIII reaction but with a different final state Kbar Σ* 

The choice of Kbar Σ* is motivated by the threshold around 1880 MeV, although we can 
have smaller energies because of the width of the Σ*. This kills the 1820 resonance and 
gives more chances to the one around 1875 MeV. 



  

We use the fact that the  ψ(3686) is ccbar and hence a SU(3) singlet.  

These vertices can be calculated using S U(3) Clebsch Gordan coefficients of 8 
10 → 8, choosing for the 8 10 the MB* states of the coupled channels, and ⊗ ⊗

for the final 8 multiplet the state Ξ.  Phase convention 



  



  

The lower resonance is suppressed due to phase space and the upper one shows up clearly

Note also striking difference from phase space



  

Back to 

But this time with 

The reduced phase space for Kbar Σ* production can suppress the contribution of the 
low energy Ξ state and show better the higher state.

Also, there is no tree level contribution now.  



  



  

See interference of Ξ(1875)
resonance with the Ξ at 2100
MeV



  

Conclusions

The interaction of pseudoscalar mesons with 3/2^+ baryons leads to two Ξ* 
states around 1820 MeV. 

The BESIII experiment, with an apparent large width of the Ξ(1820) can be 
interpreted in terms of these two resonances.

We suggest  the                                                       reactions where the two 
resonances interfere giving rise to a minimum in the mass distribution

We suggest the                                                         reaction, where the 
lower state is suppressed and the higher mass one shows up clearly

The   

Conclusions

The interaction of pseudoscalar mesons with 3/2^+ baryons leads to two Ξ* 
states around 1820 MeV. 

The BESIII experiment, with an apparent large width of the Ξ(1820) can be 
interpreted in terms of these two resonances.

We suggest  the                                                       reactions where the two 
resonances interfere giving rise to a minimum in the mass distribution

We suggest the                                                         reaction, where the 
lower state is suppressed and the higher mass one shows up clearly

The  reactions have similar features and provide
 information on both states.
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