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Abstract: The creation of new materials is both difficult and expensive. Whilst 
experimental physicists and chemists can infer the structure of these materials, 
this inference is made much more robust when combined with theoretical 
predictions of the kinds of structures that can be formed. 
Taking lithium-ion batteries as an example, I show how the AIRSS technique [1] 
using quantum mechanics and random numbers uncovers the structures of 
technologically relevant materials. We will explore how these prediction 
techniques along with theoretical spectroscopy methods are aiding, interpreting 
and guiding experiments into understanding the next generation battery 
materials [2, 3, 4]. 
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