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Abstract

We obtain the exact solution of energy spectrum and dynamics for the two-site Hubbard-Holstein model by the coherent states
orthogonal expansion method. The influences of coupling strength g, the average number of phonons 72 and the initial electronic state
on the evolution of system entanglement and von Neumann entropy are discussed. Numerical results are as follows. (a) Entanglement
evolution with time shows a good periodicity. When the other parameters are fixed, the evolution period decreases as the coupling
strength g goes up but it is independent of the average number of phonons 7. (b) The von Neumann entropy of the system demonstrates
strict synchronia with the electronic state occupancy probability. (c) Under the weak coupling strength and low average number of
phonons, the initial electronic state C;T cf L |0) . or c{rT cﬁ |0) . shows larger maximum von Neumann entropy during its evolution than

that of ci} c;rl — cﬁ c; but they gradually approach to each other with the increase of coupling strength or average number of phonons.

Keywords: coherent-state orthogonalization expansion, Hubbard-Holstein model, polaron, field entropy
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