
  

Correlation functions for the Ds0(2317) and N*(1535) : the inverse problem

E. Oset, Natsumi Ikeno, Genaro Toledo, Raquel Molina, Chu Wen Xiao and Wei Hong Liang   

IFIC, Departamento de Fisica Teorica, Universidad de Valencia

Construction of correlation functions

The channels in Ds0(2317) production

The channels in the N*(1535) production

The inverse problem of getting information from the correlation functions

Discussion on  experimental extraction of scattering parameters



  

The Ds0(2317) state 

Projection in s-wave

Ikeno, Toledo, E. O. PLB 847, 138281



  

Modified Kookin Pratt formalism

I.~Vidana, A.~Feijoo, M.~Albaladejo, J.~Nieves and E.~Oset  Phys.Lett.B 846 (2023) 138201



  

C(p) constructed with R=1m

q< qmax



  
Free parameters



  

We do many fits to the data with the resampling technique to evaluate errors in the observables,
 assuming errors in the correlation functions of the order of 0,02 

We get a pole at 



  
The equal couplings for D0 K+ and D+K0 indicate that we have a D K  isospin I=0 state 

The probabilities are similar as in the lattice work, A. Martínez Torres, E. Oset, 
                           S. Prelovsek, A. Ramos, J. High Energy Phys. 05 (2015) 



  

Kaiser, Siegel and Weise 
Phys.Lett.B 362 (1995) 23



  

Correlation functions:   Molina, Xiao, Liang, E. O.  PRD 109, 054002



  

R=1fm



  

Isospin symmetry

7 Cij  free parameters plus qmax, and R



  

The couplings g1, g2 indicate I=1/2 state



  

-a3

r0

Experimental analysis of a, r, done with single channel
MESSAGE: the analysis must be done with coupled
channels.



  

Relevance of coupled channel analysis stressed in a recent paper

A.~Feijoo, M.~Korwieser and L.~Fabbietti,
%``Relevance of the coupled channels in the $\phi$p and $\rho^0$p Correlation Functions,''
[arXiv:2407.01128 [hep-ph]].

(from single channel analysis)

(coupled channels)



  

Conclusions

We explore the inverse problem of getting a,r0, bound states associated, 
molecular probabilites

From the correlation functions of 
we find the existence of the Ds0(2013) state

From the correlation functions of the 
we find the existence of the N*(1535) state

a, r0  for all the channels are obtained with high precision. 

ONE MUST AVOID USING SINGLE CHANNEL ANALYSIS TO DETERMINE a AND r0
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