Mass and width of the σ meson at finite density

M.J. Vicente Vacas and E. Oset

Departamento de Física Teórica and IFIC, Centro Mixto Universidad de Valencia-CSIC, Ap. Correos 22085, E-46071 Valencia, Spain

The mass and width of the σ meson are studied at finite baryonic density in the framework of a chiral unitary approach which successfully reproduces the meson meson phase shifts and generates the f_0 and σ resonances in vacuum.

There is mounting evidence showing the existence of a light scalar isoscalar meson.However, its nature as a genuine meson state or as a resonance dynamically generated in the ππ scattering is still under debate. A review of the current status of the discussion can be found in ref. [1]. In any case, it is such a broad resonance that its effects are hardly visible in phase shifts or decay plots. The situation could be quite different at finite densities and/or temperatures where the σ could become lighter and narrow [2,3]. Apart from the implications related to chiral symmetry restoration, this topic is of special interest due to the relevance of the I = J = 0 channel in the nucleon-nucleon interaction. Any substantial change of this meson properties could alter the in medium nucleon-nucleon interaction and therefore our current understanding of the nuclear matter in heavy ion collision, neutron stars or even in normal nuclei if the changes occur at low densities. In this talk I will present our study of the σ mass and width at finite densities in the framework of a chiral unitary approach which successfully reproduces the meson meson phase shifts and generates the f_0 and σ resonances in vacuum [4]. This model, which provides a very successful description of a wide range of hadronic phenomenology, uses as input the lowest order Lagrangian of chiral perturbation theory [5] and calculates mesonmeson scattering in a coupled channels unitary way. The σ meson is not a basic ingredient on this approach, it is dynamically generated and appears as a pole of the ππ scattering amplitude in the second Riemann sheet.

References [1] S. . Ishida et al., “Possible existence of the sigma-meson and its implications to hadron physics. Proceedings, Workshop, Sigma-Meson 2000, Kyoto, Japan, June 12-14, 2000,” KEK-PROCEEDINGS-2001-04. http://amaterasu.kek.jp/YITPws/ [2] G. E. Brown and M. Rho, Phys. Rept. 269 (1996) 333 [arXiv:hep-ph/9504250]. [3] T. Hatsuda, Nucl. Phys. A 698 (2002) 243 [arXiv:hep-ph/0104139]. [4] J. A. Oller and E. Oset, Nucl. Phys. A 620 (1997) 438 [5] J. Gasser and H. Leutwyler, Nucl. Phys. B 250 (1985) 517.