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Ultrafast photonic energy transport has been studied with biological and artificial
molecular systems by means of a pico- and femto-second time-resolved fluorescence
spectroscopy. In photosynthetic reaction centers and peripheral antenna, the energy
transport in molecular channels was analyzed, and a role of a carotenoid channel was
investigated, For photophobic movement of a single cell ciliate, the initial step of
photoresponse was found to be a cooperative reaction of proton transfer and electron
transfer to a specific site of surrounding protein. An artificial analogue of light-
harvesting antenna was prepared with LB multilayers, and an ultrafast excitonic
transport was found to occur through a molecular sequence in which much stronger
dipole-dipole interaction connects neighboring layers. An application of the sequential
energy transport to a molcular device was made with a photochromic LB multilayer
capable of switching the sequential transport of energy following irradiation of UV
or V1S light.
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