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Recent Advances in Diffractive Optical Elements: From Diffractive Optics towards

Periodic Structure Optics

Yuzo ONO

Recent developments in the applications of diffractive optical elements are reviewed focusing on
the remarkable progressive areas such as optical disk pickups, white light imaging lenses and
optical elements for display devices. As a recent research trend, it is pointed out that diffractive
optics progresses towards micro periodic structure including resonance domain and subwave-
length structure, and three-dimensional periodic structure, that is, photonic crystals. A method of
recording four-wave interference fringe is introduced for generating arbitrary three-dimensional
photonic crystals as an extension of the technique, which has been used for generating diffractive
optical elements. It is described that the effective medium theory, which has been adopted in the
analysis of optical properties of subwavelength structures, can be applied for analyzing the
optical properties of three-dimensional photonic crystals. It is concluded that photonic crystals

are under the category of extended diffractive optics.

Key words: diffractive optical element, diffractive optics, photonic crystals, subwavelength

structure, effective medium theory
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