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Non-adiabatic molecular dynamics (NA-MD) simulation is a popular method that have
reached great success.l™! In this talk, | will introduce our recent works in the NA-MD
simulations of metal halide perovskites. First, we implemented a versatile projection-
operator diabatization approach for calculation of electronic coupling integrals in two-
dimensional organic-inorganic hybrid lead halide perovskites,!?! with a specific focus on
the interlayer charge transfer rate. Second, we introduced the classical path approximation
for simplified version of constrained density functional theory to simulate interlayer charge
transfer in 2D perovskites in the time-domain.B! Third, we incorporated the spin-orbital
coupling effect in NA-MD simulation by introducing two-component spinor wave
functions, revealing that the nonradiative dynamics in hybrid perovskite materials can be
greatly accelerated by spin-orbital coupling. Fourth, we explored the applicability and
validity of Hamiltonian repetition NA-MD simulation using two-states model
Hamiltonians, demonstrating how this approach can extend NA-MD timescale in realistic
systems.P®! The last, we discussed how NA-MD simulations can serve as a powerful tool
for unraveling the unusual defect, temperature, and pressure properties observed in hybrid
perovskites, 678l offering valuable insights to guide future experiments.
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