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Ultrafast Optical Characterizations
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Construction of Sub-20 fs Blue-pumped Non-collinearly Phase-matched Optical

Parametric Amplifier (NOPA) System
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| Time-resolved Femtosecond Fluorescence Up-conversion Spectroscopy '
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Development of Laser Scanning Confocal Microscope

for Single Molecule Detection and Its Application
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1 1. Schematic diagram of laser scanning microscope
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1. Schematic diagram presenting the energy transfer direction and structure of energy donor and acceptor
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Time-resolved Study on Photo-induced Electron Transfer Processes in

Artificial Photosynthetic System
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Photophysical Properties of Dihedral Angle Controlled Zn'"porphyrinDimers
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| Coherent Vibrational Motion of Zn(ll)porphyrin on Potential Energy Surface .
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| Photophysics of Zn(l)porphyrin Box .
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Triply-linked fused porphyrin array (Fn)
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Photophysics of Gold Nanopatrticles
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Abstract

Synthesis, structural characteristics, and optical and electrochemical properties of various covalently-linked porphyrin arrays are de-
scribed. First, aromatic-spacer bridged diporphyrins were prepared in which the diporphyrin geometries were conformationally-restricted
and thus suitable for detailed studies on the exciton coupling and the intramolecular energy and/or electron transfer reactions. Secondly,
the Ag(l)-salt oxidation of 5,15-diaryl Zn(II) porphyrins provided meso—meso-linked Zn{II}-diporphyrins. This reaction is advantageous in
light of its high regioselectivity and easy extension to longer porphyrin arrays. The doubling reaction was repeated up to the synthesis of a
discrete 128-mer, which is, to the best of cur knowledge, the longest man-made molecule. Finally, the oxidation of meso-meso-linked Zn(ll)
porphyrin arrays with a combination of 2,3-dichloro-5,6-dicyane-1,4-benzoquinone (DDQ) and Se(III)(OTf); produced fused porphyrin
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