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Generation of the Λc(2595) (1/2- ) and Λc(2625) (3/2-) states 
 
The Λb -> π- Λc(2595), Λb -> π- Λc(2595) reactions 
 
The semileptonic Λb -> ν l Λc(2595), ν l Λc(2595) reactions 
 
Extension to Ξb decays into the Ξc  (1/2-) and Ξc (3/2-)  resonances 



We use the local Hidden Gauge Approach (Bando et al.) : 
Chiral Lagrangians come from exchange of vector mesons, the theory extends  
the Chiral Lagrangians  incorporating  the interaction of vector mesons 

When heavy quarks are involved one can  see that the exchange of light vectors  
respects Heavy Quark Spin Symmetry because the heavy quarks act as spectators  
in this exchange 

Generation of the Λc(2595) (1/2-)  and Λc(2625) (3/2-) 

D N , D* N, etc 



Mixture of PB and VB states 



Baryon states with open charm in the extended local hidden gauge approach  
W.H. Liang (Guangxi Normal U.), T. Uchino, C.W. Xiao, E. Oset (Valencia U. & Valencia U., 
IFIC). Feb 21, 2014. 23 pp.  
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T=(1-VG)-1V A unitary scheme in coupled channels is used 
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Weak decays of hadrons: ab initio calculations from QCD or using quark models 
suffer from large uncertainties : usually two orders of magnitude!! 
 
 
In most cases there are added uncertainties because of lack of knowledge on final  
state interaction of hadrons or the nature of hadronic  states formed in the final 
state.                    Final state interaction considered in 
Dedonder, Kaminski, Lesniak,Loiseau, D^0 \to K_S^0 \pi^+ \pi^- decays, PRD 2104 
A different approach has been developed by looking explicitly into the final state  
interaction of hadrons and calculating ratios of rates to eliminate the microscopical 
process of the weak interaction and earlier formation of hadronic components.   
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W. H. Liang, M. Bayar, E. Oset, EPJC  2017 



One should change 
the sign to the Λ for 
consistency with 
chiral Lagrangians 

F. E. Close  
convention 

Same decomposition for D* N from flavor considerations 

c quark  
c quark in L=1 , such that 
c u d has negative parity 

q  qbar from hadronization 3P0 configuration 

j is the spin of the meson, 0 for P, 1 for V 



Matrix element between 
Λb and Λc

* 

ME(q)    macroscopical level  

Final operator 

Difficult and uncertain to evaluate, 
but it cancels in ratios. 

Up to the  unknown 
factor ME and global 
factors 





If the D*N coupling had opposite sign there is a near cancellation and sheer  
disagreement with experiment.  
 
Relativistic corrections are about 30% for individual rates, but about 1% en the ratios. 
Uncertainties from neglecting the Λ Ds channel about 20%.   

Prediction 

Experiment 

Prediction 

Prediction 



W. H. Liang, E. Oset and Z.S. Xie,  PRD 2017 





Relativistic corrections 
of the order of 30 %, 
but of 1% in the ratios. 

Prediction  

Experiment 



R. P. Pavao,  W. H. Liang, J. Nieves and E. O,    EPJC 2017. 



From Miyahara, Hyodo, Oka , Nieves, E. O , PRC 2017 



Semileptonic 





Values taken from Romanets , Tolos, Garcia-Recio, 
Nieves, Salcedo, Timmermans     PRD 2012 
reevaluated  to get relative phases.  

Predictions  



Predictions of absolute rates:  



Conclusions 
 
In weak decays the consideration of the final state interaction of  
hadrons is essential to obtain decay rates 
 
Very good source of information for the interaction of hadrons 
 
One can minimize the input of the weak interaction if one looks at  
shapes of mass distributions, or  at ratios of rates  
 
In the examples that I showed, the sensitivity to the PB and VB  
components was huge, thus providing valuable information on the 
PB and VB components of some states which qualify as dynamically  
generated from the interaction of these components 
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