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Research Contents

We propose novel diffractive optical elements (DOEs) using a Fresnel hologram which can project several
different diffraction images depending on the imaging distance and incidence light wavelength.

One is an optical ruler which enables to measure a distance without reading a scale of ruler. The proposed
optical ruler uses some Fresnel diffraction patterns for measuring distance between a Fresnel hologram to
an object. The optical ruler was fabricated using electron beam lithography system. The fabricated optical
ruler acted on a ruler for range finding with distance resolution of twenty millimeters with a 4x4 square
millimeters aperture. (shown in Fig.1)

Another is a novel type color filter named as wavelength selectable filter. The wavelength selectable filter
enables to detect the wavelength component of incidence light. As a result of estimating the wavelength
resolution for obtaining a different diffraction pattern, ninety nanometers of wavelength differences were
acquired with 4x4 square millimeters hologram size by the computer simulation. Using the obtained
wavelength resolution, a wavelength selectable filter with a size of 4x4 square millimeters which diffracts
with red and green light was fabricated using electron beam lithography system. The fabricated one acted
as a wavelength selectable filter with a wavelength resolution of one hundred nanometers. (shown in Fig.2)
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