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Abstract:

Crystalline zinc oxide (ZnO) is a semiconductor commonly used in optoelectronics, sensors,
or as a photocatalyst due to its low cost, non-toxicity, and excellent optical and
photocatalytic properties. However, it exhibits a wide direct bandgap, which allows
absorption of only UV light and limits its application in the visible light region. Surface
nanostructuring of ZnO or its modification with noble metals and their nanoparticles can
increase the photocatalytic activity and enhance ZnO visible light absorption, thereby
extending its application and improving the efficiency of ZnO-based devices. Energetic ion
beams offer an interesting alternative for material modification without requiring special
treatments or chemical reactants. They can be used for doping solids, tailoring defect states,
preparing metallic nanoparticles (NPs), or nanostructuring the surface of solid materials.
However, ion beam modification can cause damage in implanted materials, making ion
beam modification of crystalline materials challenging. Therefore, it is important to study ion
interactions with solids to predict the material behaviour under the ion bombardment and
to reach successful modification. The presentation will cover the general interaction of ion
beams with different forms of ZnO, focusing on the accumulation of damage [1,2] in the ZnO
structure and the potential use of ion beams for surface nanostructuring and nanoparticle
synthesis [3,4,5], with possible modifications to optical and photocatalytic properties. It will
primarily address the nanostructuring of various crystallographic orientations of bulk ZnO,
but will also explore the prospects of ion beam methods for nanostructuring other
crystalline structures [6,7].
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