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Abstract

While the electronic stoppage of charged fissioagfnents is relatively well understood, the
subsequent energy cascade is not. Recent effomsestigate this cascade and predict the resulting
damage have used a two-temperature model (TTMheftectronic and phononic systems coupled
with a classical molecular dynamics (MD) simulatiohthe crystal lattice. In order to accurately
predict the track radius produced by a fissionrfragt in UQ, this model (TTM+MD) requires that
UO,, an insulator, have metallic properties, e.g.ulastantial electron thermal conductivity and heat
capacity. However, it has been predicted that b&comes metallic under large pressures, and we
performab initio (DFT-HSE) simulations to support this predictione \8how that the average U-U
bond length decreases within and near the ion wackg TTM+MD simulations, supporting the use
of volume contraction to model the pressurized,4@ll. Additionally, we evaluate the electron,
phonon, and electron-phonon coupling propertied©f for variations in the pressure. In particular,
we calculate the electronic heat capacity and thkoonductivity, and the electron-phonon energy
coupling for use in subsequent TTM+MD simulatioi$ie ab initio parameterized TTM+MD
simulations provide a set of the track radii prédits which bracket and include the experimentally
observed radii. The accuracy of the initio parameterized TTM+MD simulations depends on the
pressure and degree of electron-phonon non-equitibbassumed during thab initio calculations.
We suggest improvements to the current TTM+MD médtihagy in light of these results. Still, we
show that the pressure-induced transition of, J©m insulator to metal and subsequent energy
transfer from the electronic to phononic systentsazcurately explain radiation damage during swift,
heavy ion stoppage in UOWe make some additional observations regardiegatttumulation and
recombination of damage along the ion track ander@knparison to the common SRIM model of
ion stoppage and damage accumulation.
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