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[Abstract] In light-harvesting complexes, fast and efficient excitation energy transfer is
accomplished by optimizing the excitation energies and their fluctuations of pigments.
However, the detailed molecular mechanism is still unclear. In this study, we developed a new
efficient method for generating accurate potential energy functions of a molecule in
condensed phase by combining the molecular mechanics force field with the modified
Shepard interpolation. We applied the method to analysis of the excitation energies in the
light-harvesting complexes using the density functional properly describing the excited-state
properties of pigments in solutions. The calculated excitation energies and their fluctuations
of pigments are in good agreement with the experimental results. It was found that the protein
controls the excitation energies by changing the surrounding environments. The present
results are expected to provide new insights into the efficient excitation energy transfer in
light-harvesting complexes.
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