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Theoretical study of electron transfer rates in the inverted region

ZHU LiLi', NAN GuangJun'? & SHI Qiang'

1 Beijing National Laboratory for Molecular Sciences (BNLMS); State Key Laboratory for Structural Chemistry of Unstable and
Stable Species; Institute of Chemistry, Chinese Academy of Sciences, Beijing 100190, China

2 Institute of Theoretical and Simulation Chemistry, Academy of Fundamental and Interdisciplinary Sciences, Harbin Institute of
Technology, Harbin 150080, China

Abstract: We apply the hierarchical equations of motion (HEOM) approach to study the electron transfer (ET) rates
in the inverted region. The relation of ET rates with electron coupling strength and the solvent relaxation time is
investigated. It is found that with the increase of the electronic coupling, the ET rate first increases then decreases.
The ET rate also increases with the decrease of the solvent relaxation time. Comparison to the approximate theories
based on Fermi’s golden rule and Landau-Zener theory shows that: the FGR based on first order perturbation is only
valid at small couplings, and the Landau-Zener theory is also not valid at large electronic coupling due to the
assumption of ballistic motion of the reaction coordinate.
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