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Theoretical study on nonequilibrium-state landscape in CDW-Mott systems
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The charge density wave states of the layered transition metal
dichalcogenides TaS2 and TaSe2 and their derived problems were theoretically studied. For the
microscopic theory, we constructed a model that well represents these materials and clarified the
melting and lattice deformation of the charge density wave induced by laser application. As for the
phenomenology, we discovered previously unknown minimal points by detailed analysis of the
conventional free energy, and showed that they correspond to structures similar to the metastable
states observed experimentally. By extending this theory to a time-dependent one, we have developed
a theory to investigate the spatio-temporal structure of the phase transition dynamics of charge
density wave states. As derivative problems, we clarified the relationship between charge density
waves and high-harmonic generation, and a new generation mechanism of time crystals.
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