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Chemical concepts from Density Functional Theory have been highly successful in the scrutiny

of atomic, molecular and solid-state properties and chemical reactivity.['! The majority of these

concepts are introduced as response functions of the system’s energy E with respect to changes

in the number of electrons N, the external potential v(r) or both. These definitions have afforded

the non-empirical calculation of these reactivity indices and applications in many fields of

chemistry have been studied. Many of the computed values of these indices have been obtained

using the so-called finite difference approach.

We now present an analytical approach to obtain these concepts up to the second order.[*]

Next, we discuss their evaluation using machine learning methods from computed reactivity

index data.[®! In a final part, we present the extension of the framework to investigate reactivity

of excited states.[”]
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