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Abstract

Density functional theory (DFT) represents the quantum total electron energy as a functional of the electron density.
DFT describes the exact ground state when the accurate electron density is given. The present author has developed a
method to solve a quantum wave equation directly in a space (-time) using the finite element (FEM). The numerical
solution approaches a continuum solution with the increase of the number of grid points. The present theme aims at fast
and huge calculations for the DFT-FEM analysis using the supercomputer TSUBAME. This study in the Japan financial
year 2013, converted the DFT-FEM program on a personal computer (PC) to that on the supercomputer. The
computation speed on the supercomputer using one node was about 30 times that on a PC case and the memory on the
supercomputer was a few of ten times the PC memory, whose limit is 2GB. Furthermore, the hydrogen energy analysis
has obtained new results.
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