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Application of energetic ion beams for nanostructuring of crystalline

Zn0O semiconductor

Zinc oxide (ZnO) is a crystalline semiconductor used in optoelectronics, sensors or as a photocatalyst.
Due to its wide direct bandgap, ZnO exhibits only UV light absorption limiting its applications. The
nanostructuring of ZnO with noble metals and their nanoparticles can increase the photocatalytic
activity of ZnO and enhance visible light absorption, which would extend ZnO application and improve
the effectivity of ZnO-based devices. The energetic ion beams offer an interesting option for material
modification. They can be used for doping of solids, defect states tailoring, preparation of metallic
nanoparticles (NPs) or for the surface nanostructuring of solid materials. On the other side, ion beam
modification is causing damage in implanted materials which makes ion beam modification of
crystalline materials challenging. The presentation will cover the general interaction of ion beams with
different ZnO crystallographic orientations focusing on the damage accumulation in ZnO structure and
the ability to use ion beams for ZnO nanostructuring with possible modification of optical and
photocatalytic properties. The 400 keV Au ion implantation revealed different damage accumulation
and thermal stability of created defects in polar and non-polar ZnO crystallographic orientations.
Additionally, the Au/Ag NP preparation and modification of the surface morphology were successfully
achieved in ZnO with low and high-energy ion beam implantation leading to the enhancement of
visible light absorption.
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