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Our microscopic understanding of heavy-fermion compounds mainly derives from studies of iconic many-body models, such as the Kondo lattice or the periodic Anderson model. While the latter provide invaluable qualitative insight, a detailed comparison of theoretical simulations and experimental measurements, however, has so far been encumbered by the complexity of actual heavy-fermion materials, including the spin-orbit coupling, crystal fields, and ligand hybridizations. Here, we study the paradigmatic (topological?) Kondo insulator Ce3Bi4Pt3 in a dynamical mean-field theory (DMFT) framework that includes these complications. We find that salient signatures of many-body effects in this material---the insulator-to-metal crossover concomitant with the emergence of Curie-Weiss behaviour and transfers of optical spectral weight over a large energy scale---are captured quantitatively. With this validation, we extract from the simulation insights into the fabric of the many-body state realized  in Ce3Bi4Pt3 [1].
In the second part of my talk, I will motivate the need to go beyond DMFT for transition-metal oxides and thin films built from them. On the basis of GW+DMFT [2] and more recent Abinitio dynamical vertex approximation (DGA) [3] results, I will highlight the impact of non-local correlations, non-local interactions and effects of dynamical screening.
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