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ABSTRACT

Cotton yarn / TiO; dispersed resin photonic crystals were fabricated successfully by applying textile technology.
However, it is difficult to apply for practical use because these photonic crystals cannot change their shape
flexibly. In this study, we have tried to fabricate the flexible photonic crystals using high dielectric constant
fibers. The high dielectric constant fibers ware made by inserting alumina balls into Teflon tubes of superior
electric properties.  The crossed linear-fiber laminated fabric and multi layered woven fabric with an fcc lattice
structure were structured by aligning the high dielectric constant fibers periodically. ~ These photonic crystals
consist of air and high dielectric constant fibers. The attenuation of transmission amplitude through the
photonic crystals was measured using a network analyzer. The photonic crystal of crossed linear-fiber
laminated fabric exhibits a forbidden gap in the range from 16 to 18 GHz range. On the other hand, the
photonic crystal of multi layered woven fabric, which was fabricated by the same parameter with crossed
linear-fiber laminated fabric, also exhibits a forbidden gap in the range from 13 to 16 GHz range. Thus, we can
successfilly fabricate the flexible photonic crystals of woven fabric using the high dielectric constant fibers.
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Fig2 Transmission attenuations through the photonic crystals of
crossed linear-fiber laminated fabric with high dielectric constant
fiber and Teflon tube.
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Fig.5 Transmission attenuations through the photonic
crystals of multi layered woven fabric.
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