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Progress of the density functional theory - Ex-
tended constrained-search theory -
Katsuhiko Higuchi and Masahiko Higuchi

abstract: The Hohenberg-Kohn theorem of the density func-
tional theory (DFT) has the arbitrariness of choosing ba-
sic variables that determine the ground-state properties. By
means of this arbitrariness, we can choose as basic variables the
physical quantities that have more information than the elec-
tron density. Such a generalization of the density functional
theory is realized by the extended constrained-search (ECS)
theory. While the ECS theory has a significant advantage in
guaranteeing the reproduction of physical quantities other than
the electron density, the developments of the approximate form
of the exchange-correlation energy functional are indispensable
in order to make the theory work well in practice. In this ar-
ticle, we present the idea and merits of the ECS theory, and
mention the problems and their coping strategies.
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