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Our research involves molecule-based materials with conducting, magnetic and optical properties. This includes 
preparation of electronically-delocalized molecules with properties such as reversible redox processes, intense low-energy 
absorptions and the capability for strong intermolecular interactions. These are then used to prepare functional electronic 
materials. Such materials and devices have the potential to be more cheaply fabricated in comparison with conventional 
semiconductor technology and as such are set for widespread application in areas such as displays, transistors and solar 
cells. The molecules we synthesize include both transition metal complexes and extended-aromatic organic molecules. We 
use these molecules to prepare conducting materials, magnetic materials and solar cells and characterize these by 
measuring properties such as magnetic susceptibility, conductivity, charge mobility and light-to-electricity conversion 
efficiency of solar cells. We work with a range of UK and international collaborators in universities and industry for more 
specialist characterization of our devices.  
 

 
 

Figure: The charge separation process in a dye-sensitised solar cell using a Pt-based dye synthesised in our lab.4 The dye 
binds to nanocrystalline TiO2 through carboxylate groups on the bipyridyl ligand. 
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