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  Introduction and motivation   Introduction and motivation 

•                               width. narrow with , of states  excited are )2625( and )2595( bcc 

MeV  47.030.059.2)2595( c

In PDG: 

MeV  97.0)2625( c

•  Open question:                               states? exoticor  states  normal )2625( and )2595( Are qqqcc 
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•  Theroretical results from a study on baryon states with open charm in the 

extended local hidden gauge approach 

  Introduction and motivation   Introduction and motivation 

  Considering both pseudoscalar-baryon and vector-baryon interactions.    

Pseudoscalar-baryon coupled channels (I= 0): ccDN     ,  ,

Vector-baryon coupled channels (I= 0): cccND     ,  ,  ,*

  Both                                   are generated dynamically from meson –

baryon interaction.    

)2625( and )2595( cc 

. and  mostly to couples )2595( *NDDNc . mostly to couples )2625( *NDc

[WHL, T. Uchino, C.W. Xiao and E. Oset,  EPJA 51 (2015) 16] 

•  This work, to test the molecular picture of                                       in  

decays.   and 
**
csbcb D  

)2625( and )2595( cc 
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   Formalism 





 0,0  SI


spectators 

:decay 
*
cb  

(with the quantum numbers 

of the vacuum) 
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   Formalism 

•  Flavour aspect of the hadronization 

Original state 
weak process 

 hadronization 

in term of hadrons 

Neglect            , for its much higher mass than DN. (Its contribution will be 

considered later.)    
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   Formalism 

•  Production of        resonance  *
c

an intermediate propagation of DN state. 

The transition matrix for Fig. 3: 

——  a factor that includes the dynamics of                       ,  PV DNb
 

involving the weak matrix elements; 

[WHL, T. Uchino, C.W. Xiao and E. Oset,  EPJA 51 (2015) 16] 

DNG ——  loop function for the DN propagation;  

DNRg  , ——  coupling of the resonance to DN channel in I = 0.  

For the case of  D*N  production,  the        factor would be different.  
PV
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   Formalism 

•  Evaluation of the weak matrix elements (        factor  ) 
PV

~PV

qq


,0
with            the energy and momentum of the pion,         the Pauli spin matrix.  



( Detail can be seen in  [WHL, M. Bayar, E. Oset,  Eur. Phys. J. C 77 (2017) 39] )  

     is the spin transition operator  from spin 1/2 to 3/2 ,  defined as S


Clebsch-Gordan coefficient 

),2625( and )2595(for factor  common a is There cbcb   

quarks.  and  of functions  waveradial  theare  and finin cb
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   Formalism 

•  Decay width for  
*
cb  

The full transition t matrix for                        *
cb  

The decay width for                        *
cb  

Factors                           are taken from  NDRND
gG (*)(*) ,

 

[WHL, T. Uchino, C.W. Xiao and E. Oset,  EPJA 51 (2015) 16] 
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   Formalism 
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   Results and discussions 

production )2625( and )2595(for   of ratio The cc •   

Ours: 

PDG: 

Compatible within errors! 
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NDDNc
*

 and  to )2595( of coupling the of sign relative The •   

   Results and discussions 

[WHL, T. Uchino, C.W. Xiao and E. Oset,  EPJA 51 (2015) 16] 

case. )2595( thefor  same theabout  are onscontributi  and 
*

cNDDN 

relevant; is (2595) incomponent   The
*

cND 

.importance crucial of is  and  to )2595( of coupling the of sign relative The
*
NDDNc
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•  Contributions from                        channels   *
 and ss DD

   Results and discussions 
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   Results and discussions 

The ratios with corrections from                        channels   *
 and ss DD

.experiment withagreement  the improves channels , of inclusion The
* ss DD

PDG: 
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  Summary 

predicted.  werehsdecay widt of Ratios decays. (2625)

)( and (2595))( studied  wechannels,

 coupled with  , ofn interactio  thefrom resonances generated

y dynamicall are (2625) and (2595)  that thepicture In the

*

c

sbcsb

cc

DD

NDDN







 

         

     

.reasonable is (2625) and (2595) of picture

molecular   that theshowing data, alexperiment with theagreement  good

in  is (2625))((2595))/( ratio predicted The

cc

cbcb



  

   

exp..with agreement  good have toimportant 

 is  and   to)2595( of coupling  theofsign  relative The *NDDNc



Thank you for your attention! 


