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Abstract:
In this contribution, I shall illustrate how molecular dynamics may provide
insights in the microscopic origin of thermal boundary resistance.
The first part of the talk will be devoted to superlattices, ie regular
arrangements of solid thin layers. We will characterize how nanoscale
roughness, local amorphization or electron-phonon couplings may affect the
Kapitza resistance at the interfaces of the superlattice. We should underline
opportunities to build modified analytical acoustic models to capture these
effects. The necessity to consider local force constants derived from ab initio
calculations will be also discussed.
The second part will concern thermal transport at the interface between solid
and soft materials. We will outline different strategies to tune interfacial heat
flow. In the quest of high thermal conductance, we shall illustrate how
pressure may facilitate interfacial heat transfer. The physical origin of this
effect is to be found in the broadening of the liquid density of states, thus
creating additional energy channels at the interface. Conversely, we shall
show how the presence of nanoparticles in the liquid may decrease the
interfacial conductance and severely delay ultrafast boiling.
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