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Development of machine-learned electron correlation method considering nonlocal
correlation and relativistic effect
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Machine learning is ?aining attention as a means of reducing the
computational cost of quantum chemical calculations. The machine-learned electron correlation
(ML-EC) model predicts the electron correlation energy density in the complete basis limit of the
CCSD(T) method from density variables obtained by the Hartree-Fock calculation. We worked on
improving the generalization performance of the ML-EC model by determining the applicable region. We
also worked on the development of a machine learning model that reproduces atomic energies without
the Hartree-Fock calculation.
The ML-EC model is based on the idea of approximate exchange-correlation functionals in density
functional theory (DFT). We worked on several topics related to DFT such as the development of a new
hybrid functional, the improvement of a density-dependent dispersion correction, and the
elucidation of controlling factors of minimum-energy conical intersections within the framework of
spin-flip time-dependent DFT.
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