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Abstract

Orbital entanglement and correlation represent a useful and intuitive tool to
interpret complex electronic wave functions and facilitate a qualitative
understanding of the electronic structure and how it changes in chemical
processes[1]. In contrast to conventional interpretive tools exploited in
computational chemistry, orbital entanglement and correlation represent a
conceptually different approach that can provide much sought-after insights in
electronic structure calculations and chemical processes: they can be used to
dissect electron correlation effects[2], bond formation processes[3], and
changes in the electronic wave function to, for instance, identify transition
states. Furthermore, these tools can be used to design optimal active spaces
in multi-reference calculations[1,4]. We will start with some proof-of-principle
examples such as the dissociation of main-group compounds and the formation
of a chemical bond along some reaction pathway[5], and move on to more
challenging examples containing heavy-element species.
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