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The Frascati Neutron Generator (FNG) is a 14 MeV neutron source located at the ENEA Frascati Research
Centre. Designed and commissioned in 1992, it provides neutron yields of up to 10" s™!, making it one of the
most versatile accelerator-based neutron facilities for applied research.

FNG is a linear electrostatic accelerator in which a deuterium ion beam, with currents up to 1 mA, is accelerated
to 300 keV and directed onto a titanium-tritide target. Neutrons are produced through the D(T,n)a fusion
reaction, yielding quasi-monoenergetic 14 MeV neutrons. By replacing the tritiated target with a deuterated
one, the facility can also operate in D(D,n)’He mode, producing 2.45 MeV neutrons.

The accelerator employs a Duoplasmatron ion source, where deuterium gas is ionized by electrons emitted
from a heated tungsten cathode, generating a stable arc plasma discharge. An Einzel lens focuses the extracted
ions to compensate for space-charge effects and then pass through a 90° analysing magnet, which removes
molecular ion species and selects the D* beam. Finally, the beam is accelerated through a uniform-gradient
accelerating tube and focused onto the target by a magnetic quadrupole triplet.

Originally developed to support fusion neutronics, FNG has played a key role in benchmark experiments for
the validation of nuclear analysis methods and computational tools used in the design of fusion facilities.
Over the years, its scientific scope has expanded considerably, and the facility now supports a broad range of
research activities, including nuclear physics, radioisotope production studies, materials irradiation and
characterization, radiation effects on electronic systems, detector development and qualification, and
dosimetry.

FNG is currently involved in several national and international research programs that further strengthen its
role as a multidisciplinary research infrastructure. As part of the EUROfusion programme, the facility supports
fusion neutronics activities through benchmark experiments, shielding studies, and the validation of
computational tools and nuclear data for present and future fusion devices. Within the European projects
RADNEXT and ASIF, FNG performs irradiation campaigns to investigate radiation effects on electronic
components for applications in fusion, space, and other radiation environments. The facility also participates
in the SECURE project, which explores the production of innovative medical radioisotopes through 14 MeV
neutron-induced reactions, contributing to the development of alternative routes for radiopharmaceutical
production. Ongoing upgrades and new experimental capabilities are further expanding the scientific potential
of the facility. This contribution will present an overview of the Frascati Neutron Generator, highlighting its
main research activities, its participation in major national and international collaborative programmes, and
the future developments planned to further enhance its capabilities and broaden its fields of application.

References

[1] M. Martone et al. The 14 MeV Frascati neutron generator, Journal of Nuclear Materials, Volumes 212-215, Part B,
1994, Pages 1661-1664, ISSN 0022-115, https://doi.org/10.1016/0022-3115(94)91109-6
[2] A. Pietropaolo et al 2018 J. Phys.: Conf. Ser. 1021 012004, https://doi.org/10.1088/1742-6596/1021/1/012004



