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Producing Three-Dimensional Photonic Crystal Templates
by Double-Beam Three Exposures Methods
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Abstract Based on the major and difficult issues in the area of researching on photonic crystals, The partial
differential equations of the monochrome electromagnetic wave transmitted in periodical dielectric medium and the
theoretical basis for the laser holography to achieve photonic crystal templates are analyzed. With holographic grating
theory, crystal lattice structure of the three-dimensional photonic crystals is designed. 632.8 nm red light crystal
templates of the three-dimensional face-centered cubic photonic with double-beam three exposures methods are
produced. The contrast ration, the rotation accuracy control and the index of refraction change influenceing the
quality of photonic crystal templates end-product and how to solve are discussed. During the work process. double-
beam three exposures methods are used to eliminate the modulation of recording beam polarized direction. At last,
system of optical path and system performance during the work process of producing large area photonic crystal
templates to eliminate the modulation of recording beam polarized direction are simplified and stabilized, seperately.
Key words photonic crystal; holographic technology; templates; three-dimensional structure
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Fig. 1 Schematic diagram of exposures three times

with double light beam
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Table 1 Lattice constant and four light vector direction’s selection of face-centered cubic grid

Vector of incident light

Poor sagittal wave

Angle between £; and k&, Lattice constant
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Fig. 2 Schematic diagram of making templates of

holographic photonic crystal
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Fig. 3 3D photonic crystal templates
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Table 2 Basic parameters of photonic crystal templates

Element name Photonic crystal templates

Upper base /cm 4.75
Lower base /cm 4.75
High /cm 3.6
Area /cm® 17.1
Time of three-exposures /s 30X3
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