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The purpose of the electrostatic accelerator (ESA) EG-5. Along with the experimental 
nuclear reactor and the IREN electron accelerator, the EG-5 ESA occupies its unique 
niche as part of the complex of nuclear physics facilities of the FLNP. The beams of high-
energy particles produced using EG-5 have extremely high energy stability (± 15 keV per 
2 MeV), which makes it possible to conduct unique studies of the elemental composition 
of solids, including deep profiling, conducting studies of nuclear reactions on fast 
neutrons, etc. ESA EG-5 is a universal research device that allows to conduct both 
elemental composition studies and physical, chemical and biological modification of 
objects of inanimate and living nature, respectively. In particular, there is a unique 
possibility of irradiating materials with hydrogen ions, helium and fast neutrons, the 
ability to create structures with layer-by-layer variation of phase and chemical 
composition through ion implantation in the surface layers of materials, and to cause 
mutagenesis in biological objects. 
The range of ESA energies allows simulating the radiation conditions of near space and 
nuclear reactors. The absence of slow neutrons in the spectrum produced by the neutron 
installation allows to conduct irradiation without induced radioactivity, which is extremely 
important when studying unique samples, in particular, objects of cultural heritage. 
Condensed matter physics At the moment, using the EG-5 accelerator, studies are being 
conducted on the resistance to neutron and proton radiation of Al2O3 - ZrO2 - Y2O3 - 
ceramics, NiTi - alloys promising for the radiation-resistant superconducting solenoids; 
high-entropy alloys promising for the manufacture of thermonuclear reactor shell; unique 
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studies of degradation of semiconductor heterojunctions of solar cells (SiO2/TiO2) under 
the action of cosmogenic radiation [1]. ESA is used to perform physical modification of 
materials by a beam of high-energy ions to interface materials with significantly different 
temperature expansion coefficients by creating helium or hydrogen porosity (Poland - 
JINR Cooperation Project PPPB/120-26/1128/2022). Using the EG-5 installation on 
helium ion beams, unique non-destructive experimental studies of elemental depth profiles 
(RBS method) [2] of metal oxide ceramics based on ZrO2, Al2O3, CuO, ZnO, SnO2 [3-4], 
high-entropy metal alloys, borides, nitrides, semiconductors based on Si, SiO2, ZnO2, 
GaAs [5-7], are carried out. The sensitivity limit of the method is 1015 at. см cm-2 [8], 
which allows, for example, to determine the impurity content of heavy elements in the 
amount of 0.001 at.% [9] or to recognize the substance as a layer up to 1 nm thick. There 
is a unique opportunity to study layered structures. Within the framework of the JINR – 
Participating countries cooperation program, a study of multilayer semiconductor 
architectures such as TiO2/SiO2/Si, SiO2/TiO2/Si, GaAs; metallic (Fe, Cu) and (ZrO2) 
solid solutions, nanopowder and micropowder systems of the composition Al2O3 + x% 
Y2O3, where x = 0, 0.5 and 1, nanoscale diamonds, sphalerites, perovskites, ferrites, etc. 
[10] was carried out. 
Radiation biology. On the example of the sorts "Sur sului", "AiKerim" and "Leader" in 
cooperation with the Kazakh Rice Research Institute named after Jakhaev the possibility 
of obtaining a drought-resistant rice sort through radiation mutagenesis using neutron 
irradiation is in investigating. 
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Poland Republic in JINR within the framework of the Poland – JINR Cooperation Projects 
PPPB/120-25/1128/2022,  PPPB/120-26/1128/2022 and within the framework of the 
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