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Targeting dynamics phenomena in molecular crystals, which are crystals
composed of molecules, we have sought to understand the quantum dynamics of complex molecular
systems by performing complementary first-principles calculations to construct microscopic effective

models and real-time simulations for the effective models. Using novel first-principles methods for

describing the electronic states of molecular crystals, we have succeeded in analyzing
charge-ordered states, in which molecules with rich and poor charge densities spontaneously appear
and align, and antiferromagnetic states, in which the spin magnetic moments appear periodically. In
addition, to understand the phenomenon of charge ordering melting by irradiation of optical laser
pulses, we simulated the time evolution of inhomogeneity using a quantum model and clarified the
role of inhomogeneity for the first time.
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