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Chemical Reactivity of Ground and Excited States as Probed through Density
Functional Theory Based Reactivity Indices

Conceptual Density Functional Theory (CDFT)!" has emerged as a very successful theory
of chemical reactivity. In CDFT, chemical reactivity is probed through reactivity
descriptors, response functions of the energy E of the system with respect to variations in
either its number of electrons N, its external potential v(r) or both. In addition, CDFT has
provided the theoretical framework for reactivity principles, such as the hard and soft
acids and bases principle. The CDFT reactivity index definitions have afforded the
possibility for their non-empirical evaluation and applications in many fields of chemistry
have been studied.

The larger part of these studies involved the finite difference approach to evaluate the
reactivity descriptors. In this lecture, an analytical approach to CDFT will be outlined.!?®!
Quantities investigated include the chemical hardness, the Fukui function and the linear
response function. In addition, the extension to Conceptual Density Matrix Functional
Theory (CDMFT) is discussed.®!' Arecent approach to evaluate the indices from a machine
learning approach is additionally highlighted.!®

In the final part of the lecture, we explore the CDFT chemical concepts and reactivity in
excited states via the ASCF approach.
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