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Fundamental gaps in finite systems from the eigenvalues of gen-
eralized kohn-sham method TAMAR STEIN, HELEN EISENBERG, Fritz
Haber Center for Molecular Dynamics, Institute of Chemistry, Hebrew Univer-
sity, Jerusalem, LEEOR KRONIK, Department of Materials and Interfaces, Weiz-
mann Institute of Science, Rehovoth, ROI BAER, Fritz Haber Center for Molecu-
lar Dynamics, Institute of Chemistry, Hebrew University, Jerusalem — We present
a broadly-applicable, physically-motivated first-principles approach to determining
the fundamental gap of finite systems. The approach is based on using a range-
separated hybrid functional within the generalized Kohn-Sham approach to density
functional theory. Its key element is the choice of a range-separation parameter
such that Koopmans’ theorem for both neutral and anion is obeyed as closely as
possible. We demonstrated the validity, accuracy, and advantages of this approach
on first, second and third row atoms, the oligoacene family of molecules, and a set
of hydrogen-passivated silicon nanocrystals. This extends the quantitative usage of
density functional theory to an area long believed to be outside its reach.
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