Electron scattering longitudinal response functions in relativistic nonlinear models

J.C. Caillon and J. Labarsouque Centre d’Etudes Nucléaires de Bordeaux Gradignan, Université Bordeaux I, IN2P3, le Haut Vigneau, BP 120, 33175 Gradignan Cedex, France

We have determined the longitudinal response functions for^{56}F e at a transfer of 570 MeV/c taking into account RPA correlations in the relativistic nonlinear models. Thus, an infinite sum of particle-hole excitations (in both isoscalar and isovector channels) as well as contributions coming from nonlinear terms have been taken into account. The relativistic nonlinear models considered here are the models NL1, which contain only σ self-coupling terms in the Lagrangian, TM1 including in addition an ω self-coupling term and G1, coming from an effective field theory which allows all scalar-vector coupling terms up to fourth order in the Lagrangian. These three models provide Landau parameters in nuclear matter[1] in good agreement with the empirical values deduced from physical constraints. We have compared the longitudinal response function for^{56}F e with the response function coming from the world data on inclusive quasielastic electron scattering[2, 3]. We have found very similar results for the three models considered, in relatively good agreement with the data.

Figure 1: Longitudinal response functions in various nonlinear models. The experimental data are taken from Ref.[2] (open circles) and Ref.[3] (filled circles).

References

[1] J. C. Caillon, P. Gabinski and J. Labarsouque, Nucl. Phys. 696, (2001) 623

[2] J. Jourdan, Nucl. Phys. A603, (1996) 117

[3] J. Morgenstern and Z.-E. Meziani, Phys. Lett. B (in press), nucl-ex/0105016