Non-mesonic Weak Decay of Hypernuclei and Nuclear Structure

M.F. Aristizabal, H.C. Wu and W.A. Ponce Departamento de Fisica, Universidad de Antioquia, Medellin, Colombia e-mail: mafe@pegasus.udea.edu.co

Abstract

The non-mesonic weak decay of Λ hypernuclei provides a unique opportunity to the study of the hyperon-nucleon weak interaction[1]. However, the previous studies have been focusing on the elementary ΛN → NN process, and investigation on the effects of nuclear structure is rare.

This work studies the nuclear structure effects in non-mesonic weak decay of the Λhypernuclei in p-shell in the framework of the symmetry model SU(4)xSU(3)[2]. The mechanism of elementary ΛN → NN process is restricted to one π exchange (OPE) with the ΔI=1/2 rule enforced[3]. The decay rates are expressed in the form of a number of analytical factors which represent the contribution from nuclear structure and that from elementary ΛN → NN process, respectively. The formalism is applied to the decay of hypernucleus^{12}_Λ C, with a detailed analysis being made on the nuclear structure effects concerning decay rates and branching ratio Γ_n/Γ_p. Discussion is given about the difference between the use of wave function and that of spectroscopic factors in the calculation of decay rates.

References [1] J. Cohen, Prog. Part. Nucl. Phys., 25, 139(1990); E. Oset and A. Ramos, Prog. Part. Nucl. Phys., 41, 191(1998). [2] E.P. Wigner, Phys. Rev. 51, 106(1937);

K. T. Hecht and S. C. Pang, J. Math. Phys., 10, 1571(1969). [3] J.F. Dubach et al., Ann. Phys. 249, 146(1996);

A. Parreno, A. Ramos and C. Bennhold, Phys. Rev. C56, 339(1997).