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Coupled channels and the two Λ(1405) states

The case of the Σ(1430)

The Ω(2012) 

The Ω(2380)

Back to Pcs states and role of coupled channels

Prediction of a Pcs(4200) and how to observe it in the

Pentaquarks of two heavy quarks and strangeness
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FIG. 3. Λπ+ (a) and Λπ− (b) invariant mass 
distribution
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How to account for missing channels?

Probability of channel 2 

Probability of
Channel 1 

Comes from d G2 / d E
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T. Hyodo
Int.J.Mod.Phys.A 28 (2013)1330045



  



  

E.E. Kolomeitsev, M.F.M. Lutz, Phys. Lett. B 585 (2004) 243,
E. Jenkins, A.V. Manohar, Phys. Lett. B 259 (1991) 353

S. Sakar, E. Oset and M.J.Vicente-Vacas, Nucl.Phys.A 750 (2005) 294-323,

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)
 J. Yelton et al. (Belle Collaboration), Phys. Rev. Lett. 121, 052003 (2018)

In   R. Pavao and E. Oset, Eur. Phys. J. C 78, 857 (2018)

Final Belle results
arXiv:2207.03090 [hep-ex]

and it was concluded that “this ratio is consistent with the
molecular interpretation of the Ω(2012)”
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𝑀inv ( +Ξ− ) < 1517 MeV𝜋  



S. Jia et al. (Belle), Phys. Lett. B 
860, 139224 (2025)𝑀inv ( +Ξ− ) < 1517 MeV 𝜋

Data have cut, but blue line of 
experimental analysis has not
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We extend the work of the pseudoscalar-baryon of decuplet to
                                           Vector-baryon of decuplet 

 S. Sarkar, B.-X. Sun, E. Oset, and M. J. Vicente Vacas, Eur.
Phys. J. A 44, 431 (2010).



Box diagrams considered
for the width



Tij= gi gj / (Minv – MR + iΓ/2)



New perspective on 
the Pcs states

The large transition matrix
element sqrt(2) is not present in 
the Pc states

PLB 839, 137760



The novelty is the prediction of a Pcs state around 4200 MeV.

Expe: 4338 MeV (In analogy to Pc states would be Dbar Xic) ,

 4459 MeV  (in analogy to Pc states would be D*bar Xic)



The BR of this reaction allows us 
to determine the BR for the peak
of ηc Λ mass distribution of the  



A.~Feijoo and E.~Oset,
%``Predicted Exotic Doubly Heavy-Strange Pentaquarks,''
[arXiv:2605.25918 [hep-ph]].
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Conclusions

Coupled channels play a very important role in hadron dynamics
They collaborate  to build up emblematic resonances like the two Λ(1405)

The predicted Σ(1430)  from pseudoscalar-baryon interaction has been recently found 
by the Belle Collaboration

We show the role of two coupled channels producing a bound sate, when  none 
of the channels binds individually.  

A predicted Ω state by the chiral unitary approach has been found as the Ω(2012)

The partner of the Ω(2012)  in the vector-baryon sector has been identified as the 
Ω(2380)

We present a new perspective on the Pcs states and predict a new one at 4200 MeV

 We also show how double heavy strange pentaquarks can be produced  
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