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Understanding on photochemical properties of exciton polariton

Eguchi, Miharu
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The purpose of this study is to form the exciton polariton consists of LSPR
and dye molecules with metal nanoparticles and porphyrin molecules. The metal nanoparticles
dispersions were prepared chemically. The surface of the colloidal metal nanoparticles which were
coated with cationic surfactant was modified by layered silicate to combine with cationic porphyrin
electrostatically. The obtained hybrid exhibited high disEersibility even in concentrated
electrolyte. Furthermore, the surface of the negatively charged hybrids was demonstrated to be
modifilable with cationic mole-cules. The extinction spectra of the obtained hybrid complex (metal
nanoparticle/layered sili-cate/dye) shows split which indicates the formation of exciton polariton.
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Figure 1. Explanation for the difference
of exciton, polariton (top), and exciton
polariton (bottom) by an analogy to
coupled springs.
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Figure 2. Structure of layered silicate
(top) and cationic porphyrin (H,TMPyP,
bottom)
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Figure 3. Structure of the complex
consisting of metalnanoparticle, layered
silicate and porphyrin
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yDporphyrin (MnTMPyP), H,TMPyP, CuTMPyP,
tetrakis(N,N,N-trimethylanilinium-4-yl)
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Figure 4. Extinction spectra of silver
nanoparticles (grey line), H,TMPyP (dotted
black line), and their hybrid complexes
(solid black line).
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