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A Hamiltonian matrix based algorithm for simulating
evolution of electronic wave functions
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Abstract: Accurate simulation and analysis of electronic motion and evolution are the key to developing
efficient electron modulation methods for practical applications. Some traditional methods, such as TDHF
(time-dependent Hartree-Fock) and TDDFT (time-dependent density functional theory), work well when
dealing with small scale systems. However, they are not suitable enough for large scale systems, in terms
of computational complexity and costs. Considering that in some large systems the relative position of
atoms are quite stable, and perturbations have limited effect on inner interaction Hamiltonian, a simple yet
effective method is proposed capable of quickly simulating the evolution of electronic wave function based
on Hamiltonian matrix. The method is applied in four different systems and the results demonstrate the
applicability of this algorithm to treat the charge evolution behavior in large systems, providing a new
perspective for the development of electron modulation.
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