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A diffractive arrangement that allows imaging of an object without any intermediate
or complementary element is presented. This optical system with only two diffraction
gratings forms color images with white light.

Keywords: Diffractive Optics; Three-dimensional image; Image System; Holography.

1. INTRODUCTION

There are reports of interesting hybrid system developments where the double diffraction
imaging is intermidiated by a refractive element [1]. Imaging with only diffracting elements
however, cannot be found in the literature, and a paper by Bennet [2] indicates the
impossibility of achieving white light imaging with just two holographic elements. In the
space telescope project named "Eyeglass" [3], two spaceships are proposed, one carrying
a large thin diffractive telescope and the other containing a refractive objective and corrective
diffracting elements. The first experimental results on this technique were presented by
Dixit [4] who indicated that the elimination of the refractive element in the telescopic imaging
process would be a further evolution because glass objectives are heavy loads to spaceships
[5]. The present work describes a double-diffractive arrangement that entails the elimination
of the refractive element. Bennet [2] demonstrates the impossibility of white-light images
when using paraxial approximations and holographic elements. We circunvent this
impossibility by working at large angles. Our arrangement, however, does not perform a
convergent image.

Previous works have demonstrated that a double diffraction system intermediated by a
slit yields images that were perfectly symmetric and consequently depth inverted
(pseudoscopics) [6-8]. This same system shows images with normal depth (orthoscopic
images) when the observer looks at a symmetrical diffraction order of the second diffraction
process [9, 10]. Moreover, properties of images for white-light objects using two bi-
dimensionally diffractive elements and an intermediary pinhole has been demonstrated [11,
12]. All these previous results were derived from symmetric situations, for which the
enlarging of the aperture of the intermediate element extends the image point to an aberration
spot. It is therefore reasonable to assume that the intermediate element has a fundamental
role. Nevertheless, we found [13] that eliminating this element yields an interesting image
that results when the first diffractive element has half the period of the second - i.e., the
spreading of emerging light from the first diffraction can be compensated by the second
diffraction process. Preliminary results employing two bi-dimensionally defined diffracting
elements (spiral gratings) show the possibility of obtaining a divergent image [14].

It might be opportune to explain why the results described in the present work cannot
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