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Superconductors [SCs] are nowadays widely used in many different fields, i.e. energy technology, medical and 

analytical instrumentation, fundamental and applied research. Generally, the use of superconductivity is aimed 

at saving energy compared to traditional technology. But, in particular cases, superconductivity is more than 

an energy saver. Whenever, superconductivity offers features that existing technologies cannot offer, 

superconductivity represents an enabling technology. As for the realization of nuclear fusion in tokamak plants 

devoted to electricity production, SCs are the enabling technology because only the high magnetic fields 

produced by SCs magnets can adequately confine and shape the plasma generated in the machine for long 

burning periods. The use of SCs in tokamak plants dates from 1970s and evolved up to important projects 

currently on going. Recently, the construction of tokamak plant exploiting High-Temperature Superconductors 

[HTS] based magnets has been proposed in order to reduce the size of fusion components and the overall 

manufacturing and operating costs. But the rapid increase of designed compact nuclear fusion plants with HTS 

has evidenced the urgence for studies devoted to the radiation tolerance of superconducting materials. In 

particular, the existing literature highlights the need for investigations conducted under fusion operative 

conditions [1]. For this purpose, in the last years, several experiments on radiation hardness of HTS materials, 

both lab-scale and commercial grade, have been carried out at ENEA laboratories. In this talk, the results of 

irradiation tests with 14 MeV neutrons performed at the Frascati Neutron Generator (FNG) Facility (with 

neutrons produced by D-T reaction, the very same nuclear process that occurs in fusion reactors) and with 

gamma rays at Co-60 Calliope Facility (exploring fusion relevant dose and dose/rate) will be illustrated [2,3]. 

Moreover, significant progresses on the development of an experimental system for HTS transport 

measurements during cryogenic irradiation have been carried out and will be presented. 
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