Partial conservation of axial current and axial exchange currents in the nucleon

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

We discuss the axial form factors of the nucleon within the context of the nonrelativistic chiral quark model^1. Partial conservation of axial current (PCAC) imposed at the quark operator level enforces an axial coupling for the constituents quarks g_{Aq} which is smaller than unity. Values of g_{Aq} smaller than one have been derived in different models^2 all in agreement with our determination based on PCAC. The fact that g_{Aq} is smaller than one leads naturally to an axial coupling constant of the nucleon g_A in good agreement with experiment. PCAC also requires the inclusion of axial exchange currents. Their effects on the axial form factors are analyzed. We find only small exchange currents contributions to g_A, which is dominated by the one-body axial current. On the other hand, axial exchange currents give sizeable contributions to the axial radius of the nucleon r^2_A, and to the nonpole part of the induced pseudoscalar form factor g_P for which our value agrees in sign and magnitude with the Adler-Dothan-Wolfenstein^3 result. For the tensor form factor g_T we obtain exactly 0 for all values of q^2. This is a welcome result that shows the consistency of our model with G-parity.

References [1] U. Meyer, E. Hernández and A. J. Buchmann, Phys. Rev. C64 (2001) 035203. [2] S. Weinberg, Phys. Rev. Lett. 67 (1991) 3437; U. Vogl, M. Lutz, S. Klimt and W. Weise, Nucl. Phys. A 516 (1990) 469; S. Peris, Phys. Lett. B 268 (1991) 415. [3] S. L. Adler and Y Dothan, Phys. Rev. 151 (1966) 1267; L. Wolfenstein, in: High Energy Physics and Nuclear Structure, ed. S. Devons (Plenum, New York, 1970) p. 661; V. Bernard, L. Elouardrhiri and Ulf-G Meissner, J. Phys. G 28 (2002) R1.