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(3= B] RADIATION DAMAGE IN CERAMICS FOR NUCLEAR APPLICATIONS

[Z & ] Refractory oxides are widely used as structural materials at high temperatures for
different industrial applications. Some non-stoichiometric oxides, such as the yttria-stabilized zirconia
(ZrO2x: Y) and cerium dioxide (CeO,.x), also find use as solid electrolytes (SOFC materials: Solid
Oxide Fuel Cell), wherein the oxygen vacancies play a key role for ion conduction. These two oxides
are also important materials for nuclear applications, either as inert matrices or non-radioactive
surrogates of actinide dioxides (UO,.x, PuO,.4) having the same cubic fluorite structure (CakF;). In fact,
these two oxides are radiation-tolerant materials that cannot be amorphized either by ballistic
processes or by electron excitations like uranium dioxide, even if ion tracks are produced. Such
behavior is compared with that of silicon carbide (SiC) that can be amorphized by accumulation of
point defects generated by elastic-collision processes. In all cases, structural disorder and point defects
are generated during irradiation by electrons and heavy ions in these materials that can have an impact
on their physical properties. Results on the production of damage and recovery processes in these
oxides are reported on the basis of various spectroscopic techniques.
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