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The isotope separation on-line (ISOL) technique consists of on-line extraction, ionization, acceleration, and
mass separation of radioisotopes produced in a target material irradiated by a high-energy particle beam. At
CERN-ISOLDE, this technique is used to produce a broad variety of radioactive ion beams, enabling the study
of exotic isotopes for research in nuclear physics, astrophysics, materials science, and medical applications.
The intensity of a radioactive ion beam at CERN-ISOLDE depends on multiple factors, including the primary
beam intensity, target thickness, production cross-section for specific isotopes, as well as the efficiency of
isotope extraction, ionization, and purification. To allow a reasonably fast release of the produced nuclei, the
target should be tailored to optimize these parameters by selecting materials that are chemically and ther-
mally stable under operational conditions and facilitate rapid diffusion and effusion rates of the elements of
interest[1].
ISOLDE targets may be provided in the form of pressed pellets, loose powders, fibres, foils or molten met-
als, with the target material being carbides, metal/graphite mixtures, refractory metals, eutectic mixtures and
oxides[1-2]. Traditionally bulk and micrometric materials have shown significant performance losses during
the release process of more exotic radioisotopes, as challenges related to very short half-lives, low production
efficiency and difficulties due to certain elements’refractory nature. The latter issue can be addressed by in-
troducing a chemical reactant to enhance the release of the radioisotopes of interest as molecular beams and
provide high-purity beams with less contamination compared to atomic beams[3]. The yields of short-lived
isotopes can instead be improved by refining the microstructure of target materials as previous experiments
at ISOLDE have demonstrated[4-5]. Optimizing these structural characteristics not only improves isotope
release but also helps in maintaining the stability of the beam intensity over time[4], which is highly advan-
tageous for users receiving the beam over extended periods of time, making the planning and execution of
experimental campaigns more straightforward.
Exploring alternative compositions, testing novel material morphologies, and enhancing key material proper-
ties are crucial steps toward improving performance and overcoming current limitations in isotope production,
providing stronger and more varied beams to users. In this work, we will examine the potential for employing
new materials and nanostructures in ISOLDE target, discuss the challenges related to materials production
and characterization, and present recent progress in the development of nanostructured target materials in
ISOLDE’s chemical laboratories.
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