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Analysis of Effective Optic Axis and Equivalent
Retardation of Composite Optically Anisotropic Film by Using Transmission Ellipsometry
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Polarization characteristics of a composite film composed of two optically anisotropic films are analyzed. The procedure to
determine the effective optics axis and the equivalent retardation of the composite film is suggested in conjuction with the related
ellipsometric expressions. The explicit expressions of the effective optic axis and the equivalent retardation of a non-uniform
anisotropic film are derived when all optic axes are parallel. Those expressions of the composite film where optic axes of two
constituting anisotropic films are not parallel are also derived. Dependence of those expressions on the polarization state of the
incident light or the azimuth angle of the linearly polarized light and their limit when applied to practical use are discussed.
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Fig. 1. Variation of the effective optic axis 6, versus the equivalent
retardation of the composite film. The phase retardation angle of the
homogeneous film and those of the inhomogeneous film are
d, 0.002, 6, =—0.003, &, =0.005, respectively. The graphs are
for the effective relative transmission coefficient b of 1.00003,
1.0001, 1.0003, and 1.0005 (from left to right), respectively, while
is varied from —0.003 to 0.005.
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