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Plan

I. General discussion on dynamically generated
�

�

��

resonances S.S., E. Oset, M.J. Vicente Vacas, NPA 750 (2005) 294 and

Eur.Phys.J.A24 (2005) 287

Introduction

Unitary coupled channel formalism

Resonances observed in different channels

II. Detailed study of the

�

�
�� 
�

�

resonance S.S., E. Oset,

M.J.Vicente Vacas, PRC72 (2005) 015206 and L.Roca, S.S., V.K.Magas, E Oset (in

preparation)

Improvements; addition of extra channels, etc.

Determination of unknown parameters and couplings

Predictions and comparison with experimental data
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Intr oduction

Chiral Dynamics + Unitary Coupled Channels �

Successful prediction of s-wave baryon resonances.

s-wave scattering of the pion octet

�

� with the nucleon
octet

�

�



�
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� Dynamical generation of
�
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�

�
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� baryon
resonances
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D. Jido et al, NPA 725(03)181;

C. Garcia Recio et al, PLB 582(04)49;

M.F.M. Lutz et al, NPA 700(02)193;

E. Oset et al, NPA 635(98)99

N. Kaiser et al; T. Inoue et al ; etc...
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Intr oduction
What about d-wave baryon resonances?

,
-

,

in d-wave has too many unknown terms in .PT �

No predictivity!

But, these d-wave resonances couple in s-wave to the

�

�



�

baryons decuplet and the

�

� mesons octet. If
these s-wave channels are dominant the resonances
could appear in the s-wave scattering of the baryons
decuplet and the mesons octet.

�s-wave implies .PT is more predictive!

In fact some of these
�

�



� d-wave resonances
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) have large decay
branching ratios to

/54

4 channels even when 4

/

is
favoured by phase space!

Kolomeitsev and Lutz, PLB 585(04)243
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Formulation

Lowest order chiral Lagrangian (Decuplet - Octet interaction)
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E. Jenkins et al, PLB 259 (91) 353
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Formulation

We will consider only the k-wave part of the interaction and
the non-relativistic limit, so that
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Formulation

For a meson of incoming (outgoing) momenta
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we get
for the k- š›œ O transition amplitudes,
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is used as kernel of a coupled channels Bethe
Salpeter equation
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Formulation
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with unknown parameters À
Á for which the `natural size` is Â
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Ä

corresponding to a cut-off of Â 700 MeV.
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Formulation
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strong attraction in octet, followed by decuplet

weak attraction in 27, repulsion in 35

We then solve the BS equation and look for poles in the
complex plane. In the
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limit we get two poles, one
each for the octet and decuplet representations
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Results: Trajectories of Polesin the ComplexPlane

Two bound states in the

Å

N

�

�

�

limit
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Polesin the ComplexPlane
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In our treatment so far with the 4

û

0

and

ü
ý

0

in coupled
channels the

�

�
�� 
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�

is generated dynamically with a
large coupling to the 4

û

0

channel.

It appears about

� �

MeV higher in mass and is about

� �

times broader than the nominal width which is

� �

¢

Ò

MeV.

This large width is a consequence of the fact that the
pole appears above the 4

û

0

threshold.

However, the width of the

�

�
�� 
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�

comes essentially
from the decay into
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ü /
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It is mandatory to add these channels to our scheme
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Other channels like þ

�

and

ü
ý

could also contribute
but their in�uence will be in the mass and not the width.
In any case the position (mass) can be �ne tuned
through the subtraction constants.

The lowest partial wave in which the channels

9

ü /

and
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û

can couple to spin parity
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We will couple these channels in

¦

-wave to the 4

û
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channel and not to the
ü

ý

0

which is far away from the
region of in�uence

We will also introduce the

û

0

width in the meson baryon
loop function since the 4

û

0

threshold is very close to
the peak of the
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Summary:


 �

� resonances

Systematic study of the interaction of the baryon
decuplet with the meson octet taking the lowest order
chiral Lagrangian (Weinberg Tomozawa term)

�
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Poles associated to established resonances:
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Prediction of couplings of these resonances to the
meson baryon decay channels �partial widths

Prediction of extra resonances not yet observed:
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¿½Ú À

Á

with a width of 40 MeV, and some others too
broad e.g.

�
� 1550 MeV.
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Summary:
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Phenomenological introduction of the
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into the coupled channel scheme

Introduction of the
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loop function
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Prediction of amplitudes and couplings of the
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all the channels

We obtain good agreement with experimental data in
the reactions
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Results: #
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Couplingsof to various channels
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Results: #
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Couplingsof various to channels
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Results: #
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Couplingsof to various channels
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Results: #
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We �nd four poles in the complex energy plane
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Couplingsof to various channels
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Couplingsof to various channels
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Formulation
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N/D Method

Unitarity states that, above threshold,
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