Low energy double-pion photoproduction in nuclei

P. Mülich, L. Alvarez-Ruso, O. Buss, U. Mosel

Institut für Theoretische Physik Universität Giessen

We have investigated π^0π^0 and π^±π^0 photoproduction off nuclei at incident beam energies of 400−460 MeV [1]. For the pion-pair production on the nucleons we have used a theoretical model developed in Ref. [2]. A full coupled-channel treatment of final state interactions is performed by means of the semi-classical BUU transport model.

We observe that elastic and charge-exchange scattering of the final state pions with the nucleons in the surrounding nuclear medium yields a downward shift of the ππ invariant mass distribution. We show that the target mass dependence of the π^0π^0 invariant mass spectrum as measured by the TAPS collaboration [3] can be explained without introducing medium effects beyond absorption and quasi-elastic scattering of the final state particles. On the other hand, we find considerable discrepancies with the data in the π^±π^0 channel, which are not understood.

[1] P. Mülich, L. Alvarez-Ruso, O. Buss, U. Mosel, nucl-th/0401042

[2] J. Gómez Tejedor, E. Oset, Nucl. Phys. A600 (1996) 413; J.C Nacher, E. Oset, M. J. Vicente, L. Roca, Nucl. Phys. A695 (2001) 295

[3] J. G. Messchendorp et al., Phys. Rev. Lett. 89 (2002) 222302

E-mail: Luis.Alvarez-Ruso@theo.physik.uni-giessen.de