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The increasing complexity of space missions requires advanced testing infrastructures capable of reproducing 

the diverse radiation environments encountered by spacecraft, satellites, payloads and electronic components 

throughout their operational lifetime. To address this need, ENEA has established the Distributed Irradiation 

Facility Network, a coordinated platform integrating complementary irradiation infrastructures located at the 

Casaccia and Frascati Research Centres. 

The facility provides centralized access to a broad range of radiation sources, including fast, thermal and 

epithermal neutrons, monoenergetic neutrons, protons, electrons, X-rays and gamma rays. By combining 

different irradiation capabilities within a single framework, the network enables the exposure of materials, 

electronics, sensors and subsystems to mixed radiation fields that more closely reproduce the conditions 

experienced in space environments than single-source testing approaches. 

The platform includes the RSV TAPIRO and TRIGA RC-1 nuclear research reactors [1], the Frascati Neutron 

Generator (FNG) [2], the TOP-IMPLART proton accelerator [3], the REX electron/X-ray facility [4] and the 

Calliope gamma irradiation facility [5]. These infrastructures support radiation hardness assurance, single-

event effects investigations, total ionizing dose studies, displacement damage analysis, detector development 

and qualification of components for space missions. Several facilities allow testing under powered conditions, 

enabling realistic assessment of device behavior during irradiation campaigns. 

 

Beyond irradiation services, the ENEA network offers integrated experimental planning, radiation field 

characterization, dosimetry, numerical simulations and radiation protection support, providing users with a 

comprehensive environment for the design and execution of qualification campaigns. The initiative aims to 

facilitate access for research organizations, industry and aerospace stakeholders, fostering innovation in the 

development of resilient technologies for future space exploration and satellite applications. This contribution 

will provide an overview of the facilities composing the network, their irradiation capabilities and the main 

application domains, with a particular focus on space qualification and radiation effects testing for advanced 

aerospace systems. 
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