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Band-edge exciton fine structure in lead-halide perovskite nanocrystals
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Lead-halide perovskite nanocrystals (NCs) have emerged as attractive nano-building blocks for
photovoltaics and optoelectronic devices. Optimization of perovskite NC-based devices relies on a
better knowledge of the fundamental electronic and optical properties of the band-edge exciton,
whose fine structure has long been debated. This talk will give an overview of our recent magneto-
optical spectroscopic studies [1-5] revealing the entire excitonic fine structure and relaxation
mechanisms in these materials, using a single-NC approach to get rid of the inhomogeneities in the
NC morphologies and crystal structures. It will highlight the prominent role of the electron-hole
exchange interaction in the order and splitting of the bright triplet and dark singlet exciton sublevels
and discuss the effects of size, shape anisotropy and dielectric screening on the fine structure. The
spectral and temporal manifestations of the thermal mixing between bright and dark excitons allows
extracting the specific nature and strength of the exciton-phonon coupling, which sheds light on the
remarkable photovoltaic properties of these materials and provides an explanation for their
remarkably bright photoluminescence at low temperature although the ground exciton state is
optically inactive. These findings make single perovskite NCs attractive for a potential use as
guantum light sources.
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