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Abstract
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Frustrated total internal reflection (FTIR) has been studied since the time of Newton and
Fresnel. This Thesis reviews its history and applications in modern optics. A theoretical
description of phenomenon is presented using Maxwell’s equations. The analogy
between FTIR and quantum mechanical tunneling in one dimension is discussed. An
experimental apparatus, suitable for a laboratory demonstration, is described and
quantitative comparison of the theory with experiment is made at optical wavelengths.
A He-Ne laser, power meter, cooled photomultiplier tube, piezoelectric translation stage
and a constructed double-prism alignment are used for the demonstration. The
transmission coefficient was calculated from the measurement of the transmitted laser
intensity. The coefficient is a function of the air gap between two prisms and the angle
of incidence. This experiment is a good demonstration of FTIR. Its analogy to potential
barrier penetration in quantum mechanics may help students in understanding the
subject. In addition, This Thesis uses the principle of FTIR to obtain high-contrast
fingerprint images. This technique is used in biometrics fingerprint sensors.



