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Resonant Ionisation Spectroscopy (RIS) refers to the selective excitation of a particular atomic isotope to an
excited state by means of resonant light, followed by photo-ionisation and ion detection. 68Zn and 67Zn
are important stable nuclides in medicine and industry as used to produce Gallium isotopes (68Ga and 67Ga)
that are used in medical imaging such as Positron Emission Tomography (PET) and SPECT (single-photon
emission computerised tomography) to detect inflammation, infection or cancer. The main aim of this project
is to investigate, model and optimise RIS schemes for zinc (Zn) isotopes 68Zn and 67Zn that are suitable for
laser-based separation of these isotopes from natural Zn. RIS will be used to obtain spectroscopic data on
the transition wavelengths, hyperfine structure, and transition strengths of relevant energy levels. In this
presentation an overview is given of the progress towards a RIS system for Zn. Potential excitation schemes
and ion collection techniques, the sample temperature and laser bandwidth limitations have been identified
by simulations. Experimental results from absorption, fluorescence and optogalvanic spectroscopy will be
discussed. The choice between the 3d¹⁰4s² ¹Sₒ - 3d¹⁰4s4p ¹P₁ and the 3d¹⁰4s² ¹Sₒ - 3d¹⁰4s4p ¹P₃ transitions as
first excitation step will be explained. The results generated thus far in this study will aid in the development
of an optimised RIS system that may be applied in the commercial production of medical isotopes.
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