Axial exchange currents and the spin content of the nucleon in a nonrelativistic chiral quark model

D. Barquilla-Cano^a, A. J. Buchmann^b and E. Hernández^a

a Grupo de Física Nuclear, Facultad de Ciencias, Universidad de Salamanca Plaza de la Merced s/n, E-37008 Salamanca, Spain b Institut für Theoretische Physik, Universität Tuebingen Auf der Morgenstelle 14, D-72076 Tübingen, Germany

Within the context of a nonrelativistic chiral quark model (χQM) where chiral symmetry is introduced via a non-linear sigma model^1, we evaluate the axial form factors g_A(0), g^8_A(0) and g^0_A(0) related to the quark spin content of the nucleon^2. Our calculation includes onebody (impulse approximation) and two-body (exchange currents) axial operators whose contributions satisfy Partial Conservation of Axial Current (PCAC) exactly. While g_A(0) is dominated by the impulse contribution we find big corrections due to exchange currents effects in the evaluation of the other two quantities, g^8_A(0) and g^0_A(0). The results are in good agreement with experiment. Besides the use of PCAC allows us to obtain phenomenological couplings of the η and η^′ mesons to nucleons that are in good agreement with other determinations^3.

References [1] A. Manohar and H. Georgi, Nucl. Phys. B234 (1984) 189. [2] K. Abe et al. (E143 Collaboration), Phys. Rev. D58 (1998) 11203. [3] J. C. Peng, Proc. of the LAMPF Workshop on Photon and Neutral Meson Physics at Intermediate Energies-LA-11177-C, Ed. H. W. Baer et al, 1987; P. Moskal et al., Phys. Rev. Lett. 80 3202 (1998) 3202; Q. Zhao, Phys. Rev. C 63 (2001) 035205.