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Due to their unique physical and chemical properties, nanolayers currently play a key role
in various technological applications, including electronics, optics, biomedical coatings
and energy storage devices [1-2]. Irradiation of nanolayers with highly charged ions (HCI)
induces changes in the morphology, density and chemical composition, affecting the
electronic, optical and mechanical properties of the nanolayers. By controlling HCI
parameters such as fluence, ion charge state and energy, various modifications can be
induced, allowing for the improvement of a surface properties such as adhesion,
conductivity and corrosion resistance. Therefore, understanding the processes occurring
during the interaction of HCI with surfaces is essential for the development of new
materials with improved properties [3-4].

The main objective of this work was to analyse titanium dioxide (TiO2) and titanium
(Ti) nanolayers deposited on Si substrate, unmodified and irradiated with low-energy,
highly charged Xeda*ions (q = 25, 30, 35), and to determine the effect of irradiation on
their surface morphology. The nanolayers were irradiated at the Kielce EBIS facility
(Jan Kochanowski University, Kielce, Poland) [5].

The analysis of non-modified and irradiated nanolayers was performed by X-ray
reflectometry (XRR) and grazing incidence X-ray fluorescence (GIXRF) methods using
synchrotron radiation excitation at Elettra Synchrotron XRF beamline. XRR method
allowed the determination of nanolayer properties such as density, thickness, and
roughness. Thanks to the low-angle GIXRF technique it was possible to characterize the
depth distribution of a O, Si and Ti in the nanolayers [6]. In this work the results of
measurements obtained using XRR and GIXRF techniques will be presented and
compared with theoretical predictions. The analyses performed showed significant
differences in the surface morphology of nanolayers depending on the ion charge state.
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