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Initial nucleation processes of interacting molecules on a lattice triggered by injection of photoexcited states is theoretically studied using a model of localized electrons coupled with a lattice vibration mode. We consider that the elementary processes of photoinduced structural change are intermolecular energy transfer which makes molecules in their ground state turn to an electronic excited state. 
Nonadiabatic transition between ground and excited electronic states is a key to understand the dynamics of the nucleation processes, of which the methods for numerical simulations have been studied to calculate chemical reaction dynamics. Since, however, in the photoinduced structural change, nonadiabatic transition in multiple molecules takes place successively during the course of nucleation processes, the dynamics of each process (transition) must be treated rigorously to understand the “real” dynamics of the nucleation processes. Thus, we take into account the quantized vibration mode instead of classical potential energy surfaces in each molecule, and the time-dependent Schrödinger equation for electrons and phonons is numerically solved.

In two-dimensional systems which we treat in the present paper, intermolecular Coulomb interaction between excited electrons should be taken into account as well as that between molecular distortion in order to induce the structural change. We will show various patterns made by converted molecules for several sets of the values of material parameters. 
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