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In this subject we developed two types of implementation of the
Hartree Fock(HF) exchange energy using the real-space grid approach to achieve high efficiency in
the parallel execution of the hybrid exchange functional in the density functional theory. We first
reduce the problem of calculating the HF exchange energy to the solution of the Poisson equation
presented on the discrete real-space grids. Then, the Poisson equations for the electrostatic
potentials of the products of the orbital pairs were solved iteratively through the conjugate
gradient (CG) method where the operation of Laplacian was parallelized by domain decomposition
scheme. In the other approach, we adapted the three-dimensional fast Fourier transform (FFT),

referred to as PFFT, to solve the Poisson equations. i i i
It was shown in the benchmark tests that the parallel execution with the FFT approach is faster than

tgat using the CG method because a larger bandwidth can be made available in the parallel execution
of FFT.
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