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ANNOTATION
Introduction. The van de Graaff electrostatic generator, which is the basis of the EG-5 installation, is the most famous direct-acting accelerator. It makes it is possible to achieve the energies of charged particles of the order of 3–20 MeV / nucleus. A significant advantage of direct-acting accelerators is continuity, high intensity, and high stability in energy of the accelerated beam (0.01%). The beam current at Van de Graaff accelerators can reach several milliamps. To obtain energies above 40-50 MeV / nucleus, as a rule, linear accelerators of the NIKA type or cyclotrons are used.
The EG-5 accelerator is a convenient and inexpensive tool for solving a wide range of scientific problems that do not require very high particle energies. In particular, using the EG-5 facility on helium ion beams (Rutherford Backscattering Spectrometry, RBS), proton beams (Elastic Recoil Detection, ERD) with energies from 1 to 3 MeV / nucleus, the studies of the deep profiles of elements are conducts with a resolution of about 10 nanometers in depth of some micrometers without destroying the sample. The combination of these methods allows to establish the quantitative composition and spatial distribution of all the elements of periodic table in the sample. There is a unique opportunity to study layered structures, which is especially important for the electronics industry.
Using the Accelerator, multilayer high-temperature superconducting systems are studied [
]. In addition, work is underway to study the processes of ion implantation of the surface of solids (GaAs, layered systems TiO2 / SiO2 / Si, SiO2 / TiO2 / Si) with ions N2+, Ar+, Xe+, Bi+, N2++, Al+, In+ and induced by irradiation and subsequent thermal annealing (at temperatures: 500°C, 700°C and 900°C) the structural relaxation processes [
, 
], accompanied by oxidation [
, 
] or hydrogenation [
] of the surface layers, studies with biological objects. Thus, the EG-5 accelerator, in terms of energy and functionality, taking into account economic efficiency, occupies its own specific niche in the experimental infrastructure of the JINR FLNP.

The technical problem is the physical deterioration of the main components and systems of the installation and the moral aging of the experimental base.

The technical problem is the physical deterioration of the main components and systems of the installation and the moral aging of the scientific and experimental base.

Currently, the FLNP is preparing a project for the modernization of the EG - 5 accelerator.

The relevance of the project is dictated by the demand for this facility as part of the scientific and technical infrastructure of the FLNP, and JINR as a whole, the prospects for the implementation of the microbeam project on the EG-5 accelerator, as well as the production of neutron fluxes suitable for conducting nuclear physics experiments with fast quasimonoenergetic neutrons, biological objects.

The aim of the project is to provide conditions for the implementation of a scientific program to study the processes of interaction of high-energy particles with matter within the framework of the Road Map and the Problem-thematic plan (PTP) of JINR,

The main technical task of the Project is to restore the technological parameters of the EG-5 accelerator: (3.2 MeV / core at a current of 50-100 μA); obtaining a neutron flux sufficient for nuclear physics experiments. Taking into account the important role of the EG-5 installation in the work of the methodological complex of the DNF, the solution of the set scientific and technological problem is extremely relevant for FLNP and JINR as a whole.
The project’s objectives also include the creation of a production infrastructure capable of ensuring autonomous uninterrupted operation of the Accelerator for a period of up to 20 years, including the restoration of the section for the  high-voltage tube gluing, the training of young specialists of scientific methods and techniques for working with spectrometers and experimental facilities of the Accelerator, and maintenance and repairing of its nodes, the intensification of cooperation with scientific organizations from the Russian Federation, near and far abroad.

To solve the tasks and achieve the goal of the Project, a separate group “Installation EG-5” was created in the Nuclear Interaction Research Sector of FLNP, which is include leading specialists in the field of determining the elemental composition and structural-energy parameters of solids using scattering of high-energy particles (Dr. A. P. Kobzev, Dr. M. Kulik), young employees – students, upscale engineers and technical workers (engineers). Over the period of the project, it is planned to exchange experience and run-up of employees resources for the next 20-30 years.

With the help of engineering and technical personnel of the group, with the participation of specialists from a company specializing in the manufacture and installation of experimental accelerators (supposedly the company High Voltage Engineering Europa B.V.), it is planned to replace the accelerator tube that has lost its performance by a proprietary analogue with following adaptation of service equipment.
In addition to replacing the high-voltage tube, within the framework of the Accelerator Modernization Project, it is planned to implement at least five more technical projects, in particular, projects for the repair of office premises, replacement of gas compressor equipment, modernization of the RBS-ERD spectrometers, modernization of the accelerator service systems, in particular:

- vacuum facilities (transition to oil-free pumping);

- electronic systems (replacement of obsolete devices);

- cable management (due to the exhaustion of the resource);

- automation of actuators (switching to remotely controlled vacuum shutters in order to provide emergency cut-off of the accelerator tube (in automatic mode in case of leakage in the ion ducts), development of centralized accelerator control by means of a computer), project for installing the microbeam option.

It is planned that the group will master the rules of operation of the accelerator, new research methods, including the methodology of working with microbeam, the method of radiocarbon analysis, the method of studying nanopowder objects, the creation of a stable collaboration with partners from the Russian Federation, near and far abroad, and an increase in the output of scientific products in FLNP.

In addition, in order to develop the scientific potential of the FLNP and JINR as a whole, it is planned to supplement the group’s methodological base with complementary methods for studying the electrical, optical and electronic properties of the surface of objects (methods of electrochemical impedance spectroscopy; voltammetry, ellipsometry), as well as organize a sample preparation area. This will allow for the correction and preparation of samples on site, to conduct independent studies associated with the research methods of EG-5.

The estimated cost of the modernization project is $ 400-500 thousand / year. The term of the project is three years.

Conclusion. Commissioning at the accelerator's rated power will make it possible to increase the volume of scientific research carried out at the FLNP, open a new direction in user policy, thereby increasing the output of scientific and technical productions in the FLNP within the framework of the JINR Road Map and the thematic-thematic plan (topic 03-4-1128-2017 / 2022 “Studies of the interaction of neutrons with nuclei and the properties of neutrons”).
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