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Rutherford Backscattering Spectrometry (RBS) is an ion scattering technique used for compositional thin film
that are less than 1pm thick analysis. During an RBS analysis, high-energy He2+ ions with energies in the
region from several hundred kiloelectron-volts to 2 - 3 MeV are directed onto the sample and the energy
distribution and yield of the backscattered He2+ ions at a given angle is measured. Since the backscattering
cross-section for each element is known it is possible to obtain a quantitative compositional depth profile from
the RBS spectrum obtained.

The capabilities of this method can be significantly expanded. In particular, the method can be used in powder
nanotechnology to study elemental composition in microscopically small objects.

The application of methods based on Rutherford Backscattering Spectrometry is extremely interesting for
adsorption energy devices, in particular, these methods can be used with maximum efficiency for various
chemoelectronic converters.

A unique opportunity is to study the elemental surface of adsorbates on the surface phase separation in func-
tional nanostructured layers.

For this reason, the preparation of planar-distributed chemoelectronic converters and the study of the elemen-
tal composition of adsorbates using the Rutherford Backscattering Spectrometry technique was the purpose
for the investigation.

The tasks of this study included: development and optimization of the technology for producing planar chemo-
electronic converters a functional layer in the form of rounded drops containing monodisperse nanosized (7.5
pm) particles of a solid solution of the ZrO2 system - 3 mol% Y203 (YSZ) in the PVA polymer matrix, study
of the theoretical characteristics of the obtained chemoelectronic converters [1], study of the elemental com-
position of the obtained chemoelectronic converters using Rutherford Backscattering Spectrometry.

The atomic and chemical composition of these layers has been studied using nuclear and atomic methods.
The thickness of the oxide layers was found to be approximately the same for all implanted samples. These val-
ues were determined on the basis of Rutherford Backscattering Spectrometry and nuclear reactions (RBS/NR).

The study was performed in the scope of the H2020/MSCA/RISE/SSHARE number 871284 project, RO-JINR
project No. 366 / 2021 item 82-83, RO-JINR grant No. 367 / 2021 item 27, and Poland-JINR Projects No. 168 /
2021 item 26.
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