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Organic dye molecules utilizing NIR radiation are anticipated in the field of bioimaging,
dye-sensitized solar cells and so on. In this study, in order to explore molecules as photosynthetic
pigments which absorbs redder radiation in varieties of conditions by quantum chemistry calculations:
molecules like bacteriochlorophylls and phthalocyanines as templates, central metal (Mg, Ca, Ni, Zn,
Sr, Pd, Cd, Ba, Pt, Hg, Pb, H2) and four solvent conditions. As a result, we found that the estimated
wavelengths at the lowest excited states range over more than 80 nm with different central metals,
and pigments with Pb, whose radius is relatively large, absorb longer wavelength radiation and
possess physical chemical properties close to existing pigments.
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