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Abstract: The electronic coupling matrix elements play a crucial role in the ion-coupled electron transfer processes
in olivine-type phosphate cathode materials. By combining Density Functional Theory (DFT) calculations with
molecular orbital theory, this study reveals a positive correlation between the magnitude of the electronic coupling
matrix elements and the electron density distribution near the Fermi level of the transition metal centers in olivine-type
cathode materials. Furthermore, the study establishes a quantitative relationship between the electronic structure of
the metal centers and the Li* diffusion coefficients. These findings provide new theoretical insights for the development
of high-performance lithium-ion battery cathode materials by optimizing the electronic coupling in host materials.
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