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The rapid neutron-capture process (r-process) is responsible for the creation of many nuclei heavier
than iron. To describe the r-process, precise data is needed on a large number of neutron-rich
nuclei, most of which are not experimentally reachable. One crucial parameter in modeling the
nucleosynthesis are the half-lives of the nuclei through which the r-process runs. Therefore, it is
of great importance to develop a reliable predictive model which can be applied to the decay of
exotic nuclei.

A fully self-consistent calculation of β-decay rates is presented, based on a microscopic theoretical
framework. Nuclear ground state is determined using the Relativistic Hartree-Bogoliubov (RHB)
model with density-dependent meson-nucleon coupling constants. Momentum dependent terms
are also included to improve the density of single-particle states around the Fermi level via an
increase of the effective nucleon mass [1].

Transition rates are calculated within the proton-neutron relativistic quasiparticle RPA using
the same interaction that was used in the RHB equations. In this way no additional pa-
rameters are introduced in the RPA calculation. Weak interaction rates are calculated using
the current-current formalism previously employed in the study of other astrophysically signif-
icant weak processes [2,3], which systematically includes the contributions of forbidden transitions.

This theoretical framework will be utilized to study the contributions of forbidden transitions
to the total decay rate in several mass regions. We will compare the calculated half-lives for
several isotopic chains with previous calculations and experimental data and discuss possible
improvements to the model.
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