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The Influence of Incommensurate Potential on Quantum Transport
in Long Range Models
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Abstract : Incommensurate Potential, as a special kind of disordered potential energy, induces disorder physical
phenomena in low-dimensional quantum systems due to its quasi—periodic characteristics. In this
paper, by incorporating the influence of Incommensurate Potential under the long range coupling model
of one—dimensional asymmetric energy bands, the competitive synergy effect of the two under three
factors: temperature dissipation, intensification of Incommensurate Potential energy, and change in
regulatory frequency is explored. It was also found that under the condition of temperature dissipation,
the reverse transport of the two significantly enhanced the robustness against temperature dissipation,
which demonstrated their cooperative nature. After enhancing the Incommensurate Potential energy,
phenomena such as mobility edges and mobility bands emerged. Finally, the influence of regulating the
frequency on the quantum interference phenomenon was also explored.
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