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Control of Refractive Indices of Optical Polymers: Theoretical Prediction and
Molecular Design Method

Shinji ANDO

The fundamental theory and a method to predict the refractive indices and dispersions of organic
molecules and optical polymers were outlined. The effects of substituents exerting on the refractive index
of organic molecules are quantified from an analysis of the empirical molecular refractions and molar
volumes of mono-substituted benzenes. When density of an organic molecule is known, its refractive
index and the wavelength dispersion can be predicted with a high accuracy based on the Lorentz-Lorenz
formula because the wavelength dispersion of molecular polarizabilities are well reproduced by the
density functional theory (DFT). A series of thermally stable sulfur-containing polyimides with high
refractive indices and low dispersion were newly designed and synthesized based on the above method.
It was confirmed that DFT calculation is a useful tool to design new optical polymers with controlled
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refractive indices and dispersions.
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