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Motivation

Baryon resonances existence, which can not be described   

properly by the quark models 

* Jones, Dalitz and Horgan, Nucl. Phys. B129 (1977) 45

� We study baryon resonances generated via meson-baryon 
scattering,

� with charm and strange degrees of freedom ( C=1, 2, 3 )

*



Motivation

� Charm physics is the hot topic in hadronic
experimental and theoretical physics.

� In some sectors (C S I J) there is some experimental 
information available.

� In some sectors there is not (yet) planned experiments: 
PANDA

BaBar,  Belle,  CLEO  



Model: symmetry structure

� We follow the SU(8) symmetric model:

SU(4) – flavor group          SU(2) – group of spin  

rotations

� SU(8) symmetric model respects the heavy-quark

symmetry of QCD in the limit of infinite quark mass.

� In this scheme the vector mesons are treated on 

an equal footing as the  pseudo-scalar mesons;

spin-1/2 and spin-3/2 baryons are included. 
C. Garcia-Recio et al., Phys. Rev. D79, 054004

D. Gamermann et al., Phys. Rev. D 81 (2010) 094016, 1002.2763



Model: symmetry structure

�Mesons: 

�Baryons: 

�Baryon resonances:



Model: interaction potential

� We use the SU(8) extension of the Weinberg-
Tomozawa potential:

� M – the baryons masses in the SU(8) symmetric scheme; 
E – center-of-mass energies; f – meson weak decay 
constants.

C. Garcia-Recio et al., Phys. Rev. D79, 054004



Model: on-shell Bethe-Salpeter equation in                     

coupled channels:

� The transitions to other meson-baryon                   for example,

channels are allowed, because the strong           I=1, C=0, S=-1:

interaction connects states with the 

same quantum numbers

� The loop function regularization:



Model: symmetry breaking

� The symmetry was broken gradually

SU(8)  ->  SU(6)  ->  SU(3)  ->  SU(2)

with changing the values of the meson masses and weak  

decay constants. In this way each found resonance was 
tagged with the original multiplet.



Model

� Baryon resonances appear as poles of the 
scattering amplitude in the first and second 
Riemann sheets.      

� Around a pole the scattering amplitude behaves 
like:

mass:

width:



Results

the

J = 1/2

*

* C. Garcia-Recio et al. Phys. Rev. D 79, 054004
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Conclusions:

� We have studied dynamically-generated 
strange and charmed resonances by solving 
the Bethe-Salpeter equation in coupled 
channels using, as bare interaction, the WT 
interaction and implementing heavy-quark 
symmetry. 

� Some of those molecular states can be 
identified with resonances obtained 
experimentally (e.g.          ,          ) and some 
others are predictions to be tested in on-going 
and future experiments. 



Outlook:

� Continue the analysis of our predicted 
resonances and comparison with the 
available experimental data. 

� Study of the resonances coming from the 
4752 representation.

� Improvement of the bare meson-baryon 
interaction beyond WT.

� Inclusion of medium effects to study the 
properties of charmed and strange mesons in 
dense matter.


