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[Abstract]

In the orbital-free density functional theory (OF-DFT), total energies of atoms and
molecules are expressed as a functional of information related to the electron density.
Recently, we have developed the semi-local machine-learned kinetic energy density
functional (KEDF), which is constructed to reproduce the Kohn-Sham (KS) kinetic energy
using the machine learning. The deviations from the KS Kkinetic energies in atoms and
molecules are less than those of the conventional KEDF. In addition, we have showed that the
functional can adequately represent the chemical bonding. In this presentation, we develop the
kinetic potential (KP), which is a derivative of kinetic energy in terms of electron density, for
self-consistent field calculations to obtain atomic and molecular electron densities. The
accuracies in KP as well as the total energies with the converged densities will be discussed.
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Table 1. The deviations of OF-DFT from KS-DFT in total energy (in hartree) of He and Be atoms.

TF vW TF5vW TFOVW ML KS
He -0.162381 0.000000 0.308574 0.111698 0.000651  (-2.676575)
Be -1.170030  -1.510434 0.972643 0.086762  -0.014457 (-13.761901)
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