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Brief description of research activities:

We use real space analysis of model systems to understand basic properties of a wide range of materials. Our
approach blends imaging of soft materials with computer simulation and combines the insights of both. Soft
matter is epitomized by colloidal particles suspended in a liquid, which form models of atomic and molecular
systems, because the particles follow the same laws of statistical mechanics. Crucially, our work applies not just
to colloids but to atomic and molecular materials as well. This deep knowledge of the behavior of these
materials allows us to optimize material properties by design.

Presentation title:

Nano-Real Space Analysis: from Fundamental Science to Improved Devices

Presentation abstract:

How do materials become solid? There are three routes: crystallisation, glass-formation and gelation. To fully
understand the mechanism in each case, we need to understand the behavior of the constituent particles, and
this we achieve by 3d imaging, now with STED nanoscopy. Gels are important in many products such as
cosmetics and pesticides, and robustness of the gel network requires that the local structure is solid - locally it is
a glass or crystal. We have revealed the mechanism by which gels — and glasses — and crystals become solid.
This deep understanding of gelation then allows us to pinpoint applications where exploiting the mechanism of
gelation allows improvement in product design and we illustrate this with photovoltaic cells.
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