
The first static hyperpolarizability is partitioned within the framework of the Quantum
Theory of Atoms in Molecules (QTAIM) through two partitioning schemes. The first one uses
a two-state model, while the second one is based on finite differences approach. We have
fragmented the principal hyperpolarizability component into contributions, arising from
atoms polarizations and charge transfer. The purposed schemes were used to decompose
the hyperpolarizability of 14 Donnor−π−Acceptor (D-π−A) systems. The results show the
dominant role of the charge transfer component. Besides, a relevant correlation is observed
between the donor-acceptor strength and the activation of the π-moiety, which increases
the principal hyperpolarizability component contribution. In addition, acceptor moieties of
different compounds exhibit substantial transferable hyperpolarizability values. These
observations shed insight on the complex relationship between functional group features
and the molecular nonlinear optical properties, a relevant information for the design of
molecules for optical applications.
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