Synchrotron SAXS/WAXS on colloidal nanocrystals and supercrystals 
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Colloidal nanocrystals (NCs) offer the opportunity for realising novel materials with tailored functionalities. By chemical synthesis, a large variety of semiconducting and metallic NCs can be realized [1] that can be used as efficient light emitters [1, 2] or in novel batteries designs [3].
Especially an inner core/shell structure of the semiconducting NCs leads to a significantly increased photoluminescence output. Here, not only the chemical and the crystalline core/shell profile, but also the NCs’ shape determines their optical performance.  This relation between structure and functionality we have revealed by combining different scattering techniques at several synchrotron sources with local sensitive microscopy techniques [2, 4].
The NC’s shape can also significantly influence the super-crystal structure of colloidal supercrystals [1], where NCs act as building blocks to form 3D nanocrystal solids with designed properties. We have probed recently such a self-assembly with in-situ synchrotron SAXS using nearly monodisperse Bi NCs [5]. By combining synchrotron experiments with simulations, we are able to link the supercrystal structure via the NC-shape to the atomic Bi crystal structure.
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