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Abstract

In this paper, we propose an optical encryption system based on the encryption of information
using the phase component of a wavefront and orthogonal polarization in a Mach-Zehnder
interferometer. Since the incoherence of the two perpendicularly polarized lights removes inteference
component, the decrypted image is stable. In encryption process, the original image is converted into
an image having random polarization state by the relative phase difference of horizontal polarization
and vertical polarization, so we cannot obtain the original information from the random polarization
distribution. To decrypt an image, the random polarization distribution of encrypted image is divided
into two orthogonal components, then key image must be placed on vertical path of Mach-Zehnder
interferometer. The decrypted image is obtained in the form of intensity by use of an analyzer.

Keywords : orthogonal polarization, Mach-Zehnder interferometer, incoherence.
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Fig. 1. The addition of two perpendicularly
polarized wave: (a) 0° phase difference; (h)
180° phase difference.
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Table 1.

Interference of a reference phase
image and a encrypted phase image.
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Table 2. The polarization state of encrypted image for an original image and
random key image.
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optical experiment.
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