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The light water reactor fuels, ceramics of UO; and mixed oxides form the "rim-structure"
above burnup of 70 MWd/kgU at temperature below 1100 °C. Grains are sub-divided into
sub-micron diameter and extensive porosity is developed. The research is motivated by
intensive engineering concern and interest in peculiar Cauliflower-like morphology, which
has two scales of 1 and 0.1 um. Trials are made to reproduce the process outside of the reactor

and to reveal the principal mechanism of formation.

Combined irradiation of Xenon implanter and fission
energy Tandem machine successfully reproduced the
sub-grain formation in CeQO,, the simulating material of
UO;. Computer science methods, including calculation
of first principle, molecular dynamics (MD), and
accelerated MD, are applied. Among the kinetic
processes to form the rim-structure, stabilization of

planar fault by Xenon, crystallographic ordering induced

by excess oxygen, fast transporting mechanism of g, iface of high burnup UO, fuel

oxygen clusters, are discovered and investigated in detail.



