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Measurement of the Refractive Index Distribution of a
Transparent Material and its Image with Brewster Angle
Incidence
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Abtract

We propose two techniques to evaluate the two-dimensional refractive index
distribution of a material, as a collimated-light is incident at Brewster’s angle being
corresponding to a special refractive index and‘a CCD camera detects the reflected
light. One is an intensity-based technique:-and the other is a phase-based technique. In
the intensity-based technique, a p-polarized light is used. So only the intensity of the
special refractive index becomes zero. and the refractive index distribution can be
obtained by instituting the intensity” into-Fresnel’s equations. On the other hand, a
circularly polarized light is introduced into a phase-shifting common-path
interferometer in the phase-based technique. An electro-optic modulator is used as a
phase-shifter and an analyzer is located before the CCD camera to extract the
interference components. The phase being corresponding to the special refractive
index is zero and a two-dimensional phase distribution can be evaluated. Then,
substituting these data into unique equations derived from Fresnel’s equations, the
two-dimensional refractive index distribution can be obtained. For clearness, both
these two results are represented in pseudo-color. Comparing with the traditional
methods, these techniques have two advantages, that is, they are suitable for
two-dimensional measurements and they can make the transparent material to be

visible without additional dyes or fluorescent materials.
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