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The operation of semiconductor devices relies on an often-complex interplay of physical processes that
occur over a wide range of length and time scales. Therefore, understanding and predicting device
properties requires a flexible, multi-scale approach, using carefully selected (combinations of) models
that capture the essential underlying, material dependent, physics.

In that context, I will present our group’s contribution to EoCoE-1l, which involves the development of
efficient computational tools to simulate electron transport in novel photovoltaic technologies based on
metal-halide perovskite and organic materials. The fundamental behaviour of the electrons in the two
classes of material is qualitatively different, and therefore requires distinct methods of simulation: in
the perovskites, the electrons are considered as a gas of particles interacting relatively weakly with each
other and with the underlying atomic lattice of the material. In organic materials, the electrons interact
more strongly with each other, and spend most of their time trapped on single molecules, moving
between them relatively rarely in discrete “hopping” events. Thus, we are developing two simulators,
BoltMC and KMC-FMM, which make use of algorithmic advances made in the group, which I will
describe.



