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Oxide and nitride ceramics are important nuclear materials expected as
nuclear fuels and transmutation targets. These materials are used under various radiations with
different energies and energy loss process. In this study, we investigated the synergy effects of
electronic excitation and elastic displacement damage through electron microscopy, synchrotron
radiation spectroscopy, molecular dynamics simulation. Specifically, the effects of electronic
excitation/displacement damage on the formation of radiation-induced defects in ceramics under
swift heavy ion irradiation and with synergetic irradiation of ions and electrons, quantitative
evaluation of the ion track structure and cation disordering, evaluation of the displacement energy
of zirconium nitride, and evaluation of point defect formation in ceria through "in-situ”
cathodeluminescence technique under electron irradiation were investigated.
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