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Natural photosynthetic apparatus efficiently capture sunlight and convert it to chemical potentials in 
reaction centers. Photosystem I and II (PS I and II) in oxygenic photosynthesis are the membrane 

photosynthetic pigment-protein complexes consisting of core antennas and reaction centers. They contain 

photosynthetic chromophores of Chlorophyll a (Chl a) and -carotene (Car). PSI has red-chlorophyll (red-

Chl) with strong excitonic interactions between Chl molecules. The red-Chls localize the excitation in PSI 

core antennas and are located closer to PSI-RC. Therefore, the red-Chls may play certain roles to concentrate 

the excitation near the RC. In the present study, we performed fs pump-probe spectroscopies on the isolated 

PSI-trimer and PSII-dimer from thermophilic cyanobacterium, Thermosynechococcus vulcanus to clarify 

roles of red-Chls in the Car→Chl a energy transfer 
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