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AbStraCt: Most density functional calculations find band gaps that are 30-5_(_)°q/o_smaller

than the experimental ones. We illustrate this fact with the examples of DFT calculated band gaps
for ZnO, AlAs, Si, Ge, and wurtzite and cubic InN. We subsequentlysrecall some popular
explanations of the DFT band gap problems, i.e., self-interaction effects and derivative
discontinuities of the exchange correlation energy. Using the Rayleigh theorem, we describe a
i nd variational eff in I i with calculation I lin
combination of atomic orbitals (LCAQO) in a variational approach of the Rayleigh-Ritz type. This
description concomitantly shows a source of large underestimation errors in calculated band gaps,
i.e., an often dramatic lowering of some unoccupied energies on account of the Rayleigh theorem
as opposed to the Hamiltonian .
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