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Fabrication of Photonic Quasicrystals using
Mutltiple—exposure Holographic Method
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Abstract

Two-dimensional photonic quasicrystal (PQCs) template patterns have been fabricated on a 1.1 m
-thick DMI-150 photoresist using a multiple-exposure holographic method. A 442-nm HeCd laser was
utilized as a light source and the holographic exposure was carried out at a fixed angle of 8 = 6°.
After the first holographic exposure, the sample was rotated to a proper angle and the second

exposure was performed to the same manner. This exposure process was repeated n/2 times to obtain
n-fold symmetric PQC patterns and then the sample was developed. The diffraction patterns of the
fabricated PQC template were observed using a 632.8-nm HeNe laser. The fabricated PQCs exhibited
8, 10 and 12-fold rotational symmetry, which was in a good agreement with the interference simulation

results. In addition, the diffraction patterns with n-rotation symmetry were observed for the corresponding

n-fold PQCs. We believe that the multiple-exposure holography is a good method to
mesoscale PQCs with a high rotational symmetry.
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Fig. 1. Schematic diagram of © and ~-rotation
stages for the multiple exposure
holography.
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Fig. 2. (a) The intersected interference patterns

by 4-holographic exposures (y=0°, 45°,

90°, 135°) and (b) the simulation result

of 8—fold PQC patterns formed by (a).
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Fig. 3. SEM images (left) and simulated results

(right) of the developed 8-fold PQC
patterns  fabricated by 4-holographic
exposures (y=0° 45° 90°, 135°) with
the step—duration of (a)62 s, (b)67 s
and (¢)72 s.
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