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Near-infrared / infrared spectroscopic birefringence imaging of polymeric
materials
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We developed the evaluation technique of the birefringence, which is a
material property of optical anisotropy, from NIR spectrum obtained with linear polarizers. NIR
transmission spectra of birefringent materials measured with two polarizers were different from the
spectrum measured with the single polarizer. The retardation, which is the product of birefringence
and thickness of sample, was calculated by fitting the NIR transmission spectra obtained using two
polarizers with a function induced from polarization theory. The reliability of calculated
retardation from the polarized NIR spectrum was confirmed by the good linearity between the
calculated retardation values of the layered optical films and the number of layers. The proposed
method was applied for visualizing a poly (L-lactic acid) banded spherulites. The two-dimensional
images of the quantitative birefringence and IR absorption indicated the obvious band-structure and
the area where crystalline PLA existed, respectively.
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