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Self-consistent electron-lattice simulation methods for the strongly correlated
quantum systems
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The hole distribution of the multilayer copper oxide high-temperature
superconductor and the layer number dependence of the superconductivity can be reproduced by
determining the electron correlation strength (U) for each material self-consistently. It was
concluded that there are multiple systems that can exhibit transition temperatures above the known
mercury single layer system due to element substitution of the buffer layer.

The c-axis elastic constant of highly crystalline graphite by the picosecond ultrasonic measurement
is well reproduced by the ACFDT-RPT+U method and the LDA+U+RPA method, which incorporate the
short-range electron correlation effect. The anharmonicity of the adiabatic potential surface
increases due to the strong correlation effect. Based on the multi-reference density functional
theory that reproduces this, we conclude that interatomic force determination requires a formulation
that goes beyond the density functional perturbation theory.
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