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Arrayed waveguide grating (AWG) was generally used as the
multi/demulitplexer and a very attractive component for high speed
and large capacity communication photonic network based on the
wavelength division multiplexing (WDM) system. The size of the AWG
depends on that of the arrayed waveguides which were limited by the
radius of the curved waveguide. Furthermore, the long arrayed
waveguide length caused the phase error. These problems could be
composed by the miniaturization for the AWG. In this paper, the
compact AWG using v—bend optical waveguides which included
waveguide integrated elliptic mirrors was proposed as seen in Fig. 1
and actually fabricated.

o (F5H)
There has been an idea of controlling a light wave front using nano—
scale surface structure, and it became realized by the progress of the
nano—fabrication technology. Especially the elements with sub—
wavelength lattice structure whose periods are shorter than the light
wavelength are investigated. When the period of the grating is much
shorter than the light wavelength, the characteristics of transmission
and reflection do not depend on the periods, and it can be considered
as a uniform medium that has an average refractive index]. Such a
sub—wavelength grating only generates zeroth—order diffraction wave.
Then, with the varying duty cycle, the grating work as a blazed
structure, which can divert the incident light to a designed direction.
This is the sub—wavelength diffraction element. It can be fabricated by
the single—step lithography and etching process, which is the
advantage over the n—th phase level structure. In this paper, we have
realized the arbitrary distributed—refractive index using the sub—
wavelength scale pillar array structure, and applied it to Fresnel lens
and 8%8 Fresnel lens array as an example of complicated refractive
index profile.
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