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Controlling the excited state of photocatalysts 
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Sunlight-to-chemical conversion requires systems that generate long-lived excited states upon 
illumination. However, this comes with a big energy penalty. [1] For example, the natural 
photosynthesis system sacri�ces up to half of its light energy input to gain the carrier lifetimes 
necessary to drive chemical reactions.[2] Similarly, in arti�cial photosynthetic devices, lifetime gain 
is typically achieved through the application of external electrical bias [3] or the use of sacri�cial 
reagents.[4] Currently, there is no established blueprint for designing semiconductors with 
intrinsically long lifetimes. In this talk, I will discuss an experimental and theoretical model that 
points towards a link between carrier lifetime and the electronic con�guration of transition metal 
oxides (TMOs). I will show time-resolved data of a series of TMOs, which suggest that their 
photocatalytic performance is constrained by the presence of a metal-centred ligand �eld (LF) 
states, analogous to those previously observed in molecular complexes.[5] By drawing 
comparisons with molecular systems, I will discuss possible strategies to control and extend carrier 
lifetime in semiconductors and highlight potential routes to tune the quantum yield of 
photocatalysts on demand.
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