Strange vector form factors in the context of the SAMPLE, A4, HAPPEX, and G0 experiments

A.S. Silva^{a,c}, H.-Ch. Kim^b, and K. Goeke^c

a Departamento de Física and Centro de Física Computacional, Universidade de Coimbra, P-3000 Coimbra, Portugal b Department of Physics, Pusan National University, 609-735 Pusan, Republic of Korea c Institut für Theoretische Physik II, Ruhr-Universität Bochum, D–44780 Bochum, Germany

Abstract

The strange properties of the nucleon are studied within the framework of the SU(3) chiral quark-soliton model [1], isospin symmetry being assumed and the symmetry-conserving SU(3) quantization [2] being employed. We present the form factors G^0_{E,M} (Q^2), G^Z_M (Q^2) and the electric and magnetic strange form factors G^s_{E,M} (Q^2) incorporating pion and kaon asymptotics in a self-consistent way. The results show a fairly good agreement with the recent experimental data from the SAMPLE [3] and HAPPEX collaborations [4]. The strange magnetic moment we obtained is: μ_s = 0.12 μ_N (with the kaon tail) and μ_s = 0.07 μ_N (with the pion tail). The electric and magnetic radii are, respectively, ⟨r^2⟩^s_E = −0.22 ∼ −0.10 fm^2 and ⟨r^2⟩^s_M = 0.30 ∼ 0.63 fm^2. We also present predictions for future measurements including the A4 experiment at MAMI (Mainz), HAPPEX II, G0 experiments at TJNAF.

References [1] C. V. Christov et al., Prog. Part. Nucl. Phys. 37 (1996) 91. [2] M. Praszalowicz, T. Watabe, and K. Goeke, Nucl. Phys. A647 (1999) 49. [3] R. Hasty et al. [SAMPLE Collaboration], Science 290 (2000) 2117. [4] K. A. Aniol et al. [HAPPEX Collaboration], Phys. Lett. B509 (2001) 211.