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A Study on the Holographic Process for Photonic Crystal Fabrication
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Abstract

Two dimensional photonic crystals (2D PCs) have been fabricated by a double exposure holographic
method using a He-Cd laser with a wavelength of 442 nm. The arrays of the 2D PCs exhibit variable
lattice structures from square to triangle according to a change of rotating angle (v) for double

exposure beams. In addition, the period and filling factor of PCs as well as the forms (dot or antidot)
could be controlled by experimental conditions. A 1.18-um-thick resist was spin-coated on Si substrate

and the 1st holographic exposure was carried out at incident angle () of 11
rotated to ¥ = 45°~90° and the 2nd holographic process was performed at 8 = 11

°. Then the sample was
°. The variation of

diffraction efficiency during the exposure process was observed using a He-Ne laser in real time. The
images of 2D PCs prepared were analyzed by SEM and AFM. We believe that the double holographic
method is a tool suitable to realize the 2D PCs with a periodic array of large area.
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Fig. 3. The optical microscope images of

grating arrays fermed in the polymer
resist by holography method. Exposure
15 s;
power density of laser beam (mW/cm®)
= (a)30, (b)50, (c)60, (d)80, (e)100.
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Fig. 4. Schematic diagram for the fabrication of

2D PCs by the double holographic method.

(b) Triangle lattice (antidot)
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