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2. Abstract

In photosynthetic reaction centers of green plants and photosynthetic bacteria, photo energy is
converted to electrochemical energy in good yields by effective energy transfer and electron transfer
processes. Artificial photosynthesis mimicking the photosynthetic process is very attractive to solve
the energy and environmental problems and has been applied to the development of organic solar
cells by many researchers. The purpose of this research is the construction of highly efficient
photovoltaic cell by mimicking the highly efficient electron transfer reactions of natural
photosynthesis using the novel p-expanded porphyrins with electron donor/acceptor molecules,
including the design and synthesis of the porphyrins, the development of the preparation method of
porphyrin films on optically transparent electrodes, and the evaluation of photoelectrochemical
response of the cell using the electrodes modified with porphyrin films.
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