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ABSTRACT

Radioactive decays from the atomic nucleus have been studied for more than 100 years, since
the discovery of radioactivity in uranium salts by Henri Becquerel in the late 19t century.
There followed an explosion of scientific investigation aimed at the characterisation of decay
products from nuclear excited and ground states with the aim of using the decay signatures
associated with individual radioactive species to provide data towards for a universal
understanding of nuclear structure. Included in such fundamental studies are the discussion
of the evolution of the shape of the nuclear mass and charge distributions and how these vary
from sphericity as a function of proton and neutron number. Nuclear systems can be excited
into a range of non-spherical shapes, including prolate and oblate deformed. The first part of
this talk will present some state of the art nuclear structure results pertaining to the nuclear
shape evolution, including how this is established and quantified. Specific examples from
neutron-rich Osmium isotopes [1] (which are predicted to switch suddenly between prolate
and oblate shapes at neutron number N=116) and the neutron-rich Dysprosium isotope
170Dy104 [2] (Which represent the nuclear system with the largest proton-neutron valence
product for stable elements) will be discussed. While these studies represent frontiers
measurements in nuclear structure, the second part of the talk will include examples of how
similar experimental and analysis methods used in this type of research can find direct impact
in both environmental monitoring of radioactive waste materials [3] and radiopharmaceutical
standardisations, which underpin radioisotope application in the medical arena [4].
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