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ABSTRACT 
The theory and simulation of molecules and materials has become 
increasingly accurate and predictive over the past few decades. The process 

of computing the chemical and physical properties of a known compound is 
now well established. The next challenge is to explore the vast space of 

unknown compounds, and to identify materials with the properties required 
to support the next-generation of technologies. This is being supported by 

rapid developments in both hardware (classical supercomputers and the first 

commercial quantum computers) and software (new algorithms and 
statistical approaches). Transfer of knowledge from the artificial intelligence 

community has the potential to supercharge chemical discovery by accessing 
a large phase space of potential compounds that is inaccessible by high 

throughput experiments or traditional calculations alone [1,2]. After 
providing a snapshot of the current status and future direction in this field, I 

will illustrate developments from our recent progress in the description of 
materials used in solar energy technologies [3,4]. Current bottlenecks in the 

field, including the absence of reliable and comprehensive structure-property 
databases, will be discussed.  
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