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Basic Study on Effective Utilization of Solar Energy for Photosynthesis
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Abstract

Photosynthesis is a complicated phenomenon, but 1t is considered to be one of the influ-
ential utilization of solar energy. Recently, in plant product systems, it is tried to shift
solar spectrum into useful spectrum for photosynthesis. The purpose of this study is to
identify the spectrum which serves for solar energy to perform carbon fixation in vari-
ous plants and to study conversion of solar spectrum by using luminescent solar conce-
ntrator (LSC).

At first, the absorption of spectrum in plants and the spectral characteristics of fluore-
scent dyes are measured by the spectrophotometer and the fluorophotometer. As a
result, it is found that plants have the selective wavelength in carbon fixation, and
fluorescent dyes show single peak wavelength in luminescence and absorb the spectrum
less than its peak luminescent wavelength. Thus, it is expected that photosynthesis is
promoted by the fluorescent dye which shows luminescent characteristics adapted to
carbon fixation of plants. But the greater promotion cannot be expected by using only
single converted light, because plant has double peak wavelengths against fluorescent
dye which has single peak, and also other part of the spectrum is more or less effective
for photosynthesis. Therefore if the light which is shifted in wavelength and the natural
light or two kinds of fluorescent dyes are used simultaneously, the most efficient choice

~ of light can be made for photosynthesis.

It comes to the conclusion that effective utilization of solar energy for photosynthesis
can be made by converting solar spectrum effectively.
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