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Development of Gaussian-type function based projector-augmented waves method
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We proposed a scheme to incorporate the PAW method into the conventional
quantum
chemical DFT implementation based on Gauss-type function (GTF) basis. The potentially high usability
of the GTF-based PAW method, referred to as GTF-PAW, was previously shown, while its implementation
was limited to the local density approximation (LDA). The GTF-PAW-based formulation and
implementation to raise the level of the functional treatment to the generalized gradient
approximation (GGA) was developed. In addition, we introduced the uniform mesh grid for DFT’ s
quadrature in place of the conventional Becke grid. With the test calculations performed on
illustrative molecules, it is confirmed that the conventional approach to implement GGA within GTF
basis code can be straightforwardly integrated into the GTF-PAW method, allowing for the numerically
stable treatment of the gradients of density.
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