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Approximate density functionals produce total energies that do not exhibit the expected piecewise-linear
behavior as a function of the particle number, leading to a discrepancy between total and partial electron re-
moval/addition energies and poor predictive capabilities of ionization potentials. Koopmans-compliant func-
tional enforce a generalized criterion of piecewise linearity in the energy of any density functional with re-
spect to the partial removal/addition of an electron from/to any orbital of the system. Koopmans’corrections
to approximate density functionals, lead to orbital-density dependent potentials able to deliver accurate spec-
troscopic properties. Ionization potentials of a large set of molecules, photoemission spectra of organic donors
and acceptors and band gaps of 35 semiconductors and insulators are presented, showing excellent agreement
with experiment or higher-order theories.
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