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At the Fermi surface of a metal there are many closely spaced electronic energy levels. This
allows for a ready exchange of energy between ions and electrons. In classical molecular
dynamics (MD) simulations, the heat transfer from fast moving ions to electrons is sometimes
modelled with a simple frictional force slowing the ions. We have used quantum mechanical
simulations to investigate these processes in detail, and to reveal how best to characterise
electronic friction and heating for direct incorporation into MD. I will discuss the limitations of
the viscous damping model for describing electronic damping, the validity of the two-temperature
model, and how the non-adiabatic evolution of bond-orders leads to directional stopping.


