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Highly accurate electronic coupling calculations for photosynthetic excitation
energy transfer
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We investigated the excited states of bacteriochlorophyll aggregates, B850
and B800, in the photosynthetic antenna system called LH2. To accurately understand the observed
redshifts in the absorption spectra, we developed a dimer exciton model based on electronic coupling

calculations. This model successfully reproduced the experimental results. Furthermore, we
conducted a systematic analysis to determine the contributions to the spectral shift from four
perspectives: distortion in bacteriochlorophyll structure, protein electrostatic effect, electronic
coupling, and charge transfer (CT). Our findings revealed that the spectral redshift in B800
primarily arises from the protein electrostatic effect, whereas, in B850, it is influenced by both
the electronic coupling and CT effects between the bacteriochlorophylls.
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