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Abstract 

In this lecture, I will first highlight recent advances in relativistic molecular quantum mechanics and 

many-body quantum electrodynamics (QED) [1-3], and then present new wave function-based 

methodologies for strongly correlated systems of electrons [4,5]. In particular, when combined with 

the selection of important configurations represented in a local basis, the iCIPT2 method [5] can 

handle large, strongly correlated systems, for it can adapt automatically to variable static correlation. 

The ultimate goal is to combine relativity and QED with many-body theory for high-precision 

calculations of electronic and magnetic properties of molecules and materials. 
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