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Loop function:   

Adopting the dimensional regularization: 

With isospin 
symmetry 

6 PARAMETERS! 



     WT, lowest order term 

At low energies 

+ 

S-wave aprox. 

These reactions are very sensitive to the NLO corrections!!! 

FORMALISM  

Effective Chiral Lagrangian at LO 
 



NLO, next – to – leading order   

contact  term  

Finally: 

Fitting parameters: 

direct contributions to Ξ production 

reactions at NLO 

At low energies 

+ 

S-wave aprox. 

FORMALISM  

Effective Chiral Lagrangian up to NLO 



Recent Publications: 
     

- B. Borasoy, R. Nißler, W. Wiese, Eur. Phys. J. A25 (2005) 79 
   

- Y. Ikeda, T. Hyodo, W. Wiese, Phys. Lett. B706 (2011) 63; 

                              Nucl. Phys. A881 (2012) 98 
           

- Z.-H. Guo, J.A. Oller,  Phys. Rev. C87 (2013) 035202 

- M. Mai, U.G. Meissner, Nucl. Phys. A900 (2013) 51 

 

 

- A. Feijoo, Master Thesis, U. of Barcelona (Nov 2012) 

- A. Feijoo, V. Magas, A. Ramos, arXiv:1311.5025; arXiv:1402.3971; 

arXiv:1502.07956 [nucl-th], to appear in PRC 
 

Chiral meson-baryon effective Lagrangian at NLO 



Motivation 

 
 

See also  

Jackson, Oh, Haberzettl, Nakayama,   

arXiv: 1503.00845 [nucl-th] 

Inclusion of hyperonic resonances in 
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Finally, the scattering amplitudes related to the resonances can be obtained in the following 
way : 

Inclusion of hyperonic resonances in 

Rarita-Schwinger method 



 Fitting parameters. 

• Decay constant f 

Inclusion of hyperonic resonances in 



Máster Interuniversitario de Física Nuclear (UB) 

Experimental data 

- Total cross sections for different channels 

- Branching ratios 

- Differential cross sections for 

- Shift and width of the 1s state of the  kaonic hydrogen 



Recent experimental advances 

These measurements allowed us to clarify the discrepancies between KEK and DEAR results for the 

kaonic hydrogen shift and width of the ground state. 

• The SIDDHARTA collaboration at DAΦNE collider has determined the most precise values of shift 

and width of the 1s state of the  kaonic hydrogen induced by the strong interaction.  
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Results for 

Model 1 

Model 2 



Results for 
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Results for 

Experimental data show dominance of the I=1 contribution 

Complementary experimental information about  
I=0 channel would be very useful 

decay 
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Weak decay 

u, d - spectators 
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I=0 

Weak decay 

u, d - spectators 

I=0 I=0 
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Weak decay 

u, d - spectators 

L=1 
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Weak decay 

u, d - spectators 

After hadronization 

L=1 



Invariant mass distribution 
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Transition amplitude 

Unknown overall factor 

              Arbitrary units 
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MV – Murcia-Valencia model Bonn  model 







Analysis of the                        decay data can provide 
important information and help to fix NLO parameters 

Conclusions 

Chiral Perturbation Theory with unitarization in coupled  
channels is a very powerful technique to describe low 
energy hadron dynamics 

Next–to–leading order calculations are now possible 

                 channels are very interesting and important  
for fitting NLO parameters 

NLO terms in the Lagrangian do improve  
                                       agreement with data 

Work in progress… 
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FORMALISM  

Effective Chiral Lagrangian up to NLO 
 





RESULTS II 

 

What happens if a third resonance is added? 

For instance  Λ(1890),  as it  was done in B. C. Jackson, Y. 
Oh, H. Haberzettl and K. Nakayama,  arXiv: 
1503.00845 [nucl-th]. 



Differential cross section of the 

 



Differential cross section of the 

 








