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Construction of artificial photosynthesis antenna with

controllable of photophysical properties

Shogo Matsubara
(Nagoya Institute of Technology)

Abstract :

Artificial photosynthesis and solar cells mimicking photosynthesis, which is the most efficient
energy conversion system on earth, have been studied in various efforts to efficiently utilizing
sunlight up to the current day. In particular, various attempts have been made to improve energy
conversion efficiency. To increase energy (electricity and fuel) generation, it is important to
harvest a lot of sunlight as well as to increase energy conversion efficiency. Therefore, we attempt
to develop a new system that can control the absorption wavelength, amount, and arrangement of
photosynthetic pigment molecules by self-assembly of chemically programmed chlorophyll
derivatives to create artificial light-harvesting antenna. Here we demonstrate the new method
which is self-assembly of template-chlorophyll conjugates combined light-absorbing chlorophylls
and regularly assembling template. The self-assembling system using the conjugates allowed control
of the absorption wavelength, number of chlorophylls, and arrangement of dyes independently,

enabling the construction of a variety of artificial photosynthetic antennas.
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