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Highly efficient photochemical upconversion by molecular organized DNA and gold
nano particles
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Highly water-soluble cationic palladium meso-tetrakis(N-
methylpyridinium-4-yl)porphyrin, PdTMPyP, as a sensitizer and 9,10-bis[(trimethylammonium-4-yl)-
phenyl]- anthracene as an emitter were newly synthesized. Photochemical upconversion (UC) based on
them upon excitation at 532 nm was achieved in aqueous solutions for the first time. The UC
efficiency was improved by about 30 times by the use of DNA to molecularly organize them in aqueous
solutions. The enhancement mechanism was elucidated by lifetime measurements of upconverted
fluorescence upon pulsed laser excitation.

Phosphorescence enhancement by more than 90 times was achieved for PdTMPyP immobilized in DNA
ultrathin films spin-coated on gold nanoparticle thin films as compared with that on glass
substrates. It was attributed to the increased radiative rate of excited triplet states and the
electric field enhancement due to localized surface plasmon resonance of gold nanoparticles.
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