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ABSTRACT

The two-neutrino  double-bets (Z@)  decay matrix element of ‘%a  has
been studied in a large-basis shell-model space which explicitly includes ap-
proximately 5000 intermediate l+ states. The theoretical and experimental
@-  and fl+  spectra and their relation to 2v/7@  are discussed. A new empiri-
cal shell-model interaction based on a modified-surface one-boson  exchauge
potential is found to give excellent agreement to the observed /3-  and D+
spectra with an effective Gamow-Teller operator which is reduced by a fac-
tor of 0.77 from its free-nucleon value. However, the predicted T,/, value of
1.9x10’s  yr differs by a factor of two tram  the present experimental upper
limit of T,/s Xi.6x101*  yr. We have also investigated to what extent the
large-basis results for Gamow-Teller p decay in the fp shell can be repro-
duced by the QRPA.

1. Introduction

The nuclear shell model has been extensively developed over the past 40 years
l*s. In many current applications, for all, or a large subset of the nearly  dCgener8k
valence configurations, the Hamiltonian can be diagonalised  exactly. The spherical
shell-model mean field is used as a basis for evaluating the matrix elements of the
residual two-body interaction between the valence particles. The wave functions
resulting from such calculations can be used to evaluate various quantities of exper-
imental interest. These quantities range from the energies and J” values which result
directly from the Hamiltonian to those which involve expectation values of a few nu-
cleon creation and annihilation operators. The shell-model wave functions provide a
general and complete way of relating a wide variety of nuclear data. The use of wave
functions which have been successfully tested against conventional observables  is im-
portant for astrophysical applications and the analysis of fundamental interactions
in nuclei such as those involved in isospin nonconservation, parity nonconservation
and double-beta decay.

In this paper we will discuss recent calculations for the double-beta decay of
‘%‘a in the context of an improved interaction and model space for this region. After
a few general remarks in this section, we discuss the large-basis calculations for ‘%a
in section 2. In section 3 we discuss some comparisons between large-basis shell-
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