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The materials selection criteria for solar energy conversion include the chemical (e.g.
abundance, toxicity, stability, scalability) and physical (e.g. bandgap, absorption, doping
density, contact behaviour) properties of the underlying compounds. Many non-conventional
crystalline materials are currently being investigated, including oxides (e.g. Cu20) and
sulfides (e.g. SnS); however, none are close to reaching their theoretical potential as defined
by the detailed balance limit [1].

I will discuss the latest advances in materials theory and simulation [2] for the discovery of
new materials for solar energy conversion. The role of predictive simulations can vary from
high-throughput screening of candidate compounds, rigorous assessment of physical
responses, to the optimisation of device architectures. Particular attention will be paid to
origins of non-radiative electron-hole recombination that limits the performance of new
technologies. Examples will be taken from our exploration of kesterite (e.g. Cu2ZnSnS4),
perovskite (CsPbl3), and antimonselite (Sb2Se3) systems [3-5].
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