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Unstable atomic nuclei release excess energy through various radioactive decay processes. In
some cases, including internal conversion and electron capture, the atom remains ionised after the
nuclear decay event. Atomic relaxation back to the ground state occurs rapidly via radiative and
non-radiative processes, often referred to collectively as atomic radiations. Non-radiative processes
include the emissions of Auger, Coster-Kronig and super Coster-Kronig electrons.

While these atomic radiations usually carry a small fraction of the available nuclear decay energy,
they are important for nuclear medicine and a range of applications due to their high cross sections
to interact with matter [1]. This is especially so for low-energy Auger and Coster-Kronig electrons.
However, the current state of decay data for Auger electron-emitting radioisotopes is unsatisfactory
and needs to be much improved for microdosimetry [2].

In order to address the needs of decay data for Auger-electron emitters, we have recently developed
an atomic vacancy-cascade model [3, 4] to provide a more realistic description of atomic radiation.
The model is based on a full Monte Carlo approach to treat the stochastic nature of the creation
of the initial vacancy in the nuclear decay process and the subsequent propagation of vacancies
to the outer shells. It is currently being benchmarked against experiments. Once validated, the
model will be able to provide reliable decay data for microdosimetry. It will also find applications
in studies of the charge states of nuclear fission fragments [5].

In this talk we will review the recent progress in the development of vacancy-cascade model and its
applications, as well as the development of a data base of nuclear and atomic radiations for medical
isotopes. The work is performed in the framework of the IAEA Coordinated Research Project [1].
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