2020 2022

First-principles calculations for strongly-correlated materials with an
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This study aimed to establish a new numerical method for strongly correlated
electron systems based on a novel approach combining machine learning schemes with first principles
and quantum many-body calculations. Specifically, we focused on 1) development of numerical

methods, 2) verification of the accuracy of the developed methods, and 3) application to strongly
correlated electron systems.

As for 1 and 2, we successfully established a deep learning model incorporating quantum and thermal
fluctuations at finite temperatures by combining the artificial neural network method with the
physics concept of "purification.” As an achievement of 3, we studied the electronic states of
strongly correlated ferromagnetic metals and discovered an unusual quantum correlation in a
paramagnetic phase.
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