Novel calculation of nucleon spectra in the non–mesonic weak decay of hypernuclei and implications on the Γ_n/Γ_p puzzle

G. Garbarino, A. Parreño and A. Ramos

Departament d’Estructura i Constituents de la Matèria, Universitat de Barcelona, Diagonal 647, 08028 Barcelona, Spain.

We have incorporated the One–Meson–Exchange model of Ref. [1] in an intranuclear cascade calculation for the evaluation of the decay nucleon spectra for s- and p-shell hypernuclei. The two–nucleon induced decay mechanism of Ref. [2] has been taken into account as well^1. The effects of the strong interaction on the primary nucleons in their way out of the nucleus have been estimated through a Monte Carlo simulation that improves the one of Ref. [3], used in previous nuclear matter calculations.

Neutron and proton kinetic spectra, normalized per non–mesonic weak decay, have been calculated for the experimentally interesting cases of^5_ΛHe and^{12}_Λ C and compared with the data of Refs. [4,5]. Preliminary calculations for^{12}_Λ C show that the neutron spectra of Ref. [4] is reproduced very well with a Γ_n/Γ_p ratio of 0.34, which is the value predicted by the OME model. Instead, the proton spectra of Ref. [5] is overestimated, indicating a possible underestimation of the number of protons observed in this experiment.

References

[1] A. Parreño and A. Ramos, Phys. Rev. C 65 015204 (2002); A. Parreño, A. Ramos and C. Bennhold, Phys. Rev. C 56 339 (1997). [2] W.M. Alberico, A. De Pace, G. Garbarino and A. Ramos, Phys. Rev. C61 044314 (2000).

[3] A. Ramos, M.J. Vicente–Vacas and E. Oset, Phys. Rev. C 55 735 (1997); Erratum: nucl–th/0206036.

[4] J. H. Kim et al, private communication.

[5] O. Hashimoto et al, Phys. Rev. Lett 88 042503 (2002).

1We recall here the predictions of Ref. [1] for the one–nucleon–induced decay rate and the neutron–

to–proton ratio: Γ_{nm}(^5_ΛHe) = 0.32 Γ_Λ, Γ_{nm}(^{12}_Λ C) = 0.55 Γ_Λ,

Γ_n Γ_p

(^5_ΛHe) = 0.46 and

Γ_n Γ_p

(^{12}_Λ C) = 0.34. For

the two–nucleon–induced process, Ref. [2] obtained: Γ_2(^5_ΛHe) = 0.04 Γ_Λ and Γ_2(^{12}_Λ C) = 0.16 Γ_Λ.