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Fabrication of polygonal prismatic hologram by transferring planar
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ABSTRACT

High-definition CGHs produced by laser lithography are always a hard plate hologram because they have a glass
substrate. Accordingly, it is impossible to fabricate CGHs that have a cylindrical surface. In addition, it is not easy to
calculate the object field on the cylindrical surface. A technique using photopolymer and the hard plate CGH is proposed
to calculate and fabricate arched CGHs having several facets in this report. In this technique, the fringe pattern of an
original CGH is transferred to photopolymer using a technique of non-interference contact-copy. A 4-facets arched CGH

is demonstrated to verify the proposed technique.
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Fig. 1 Approximation of (a) a cylindrical hologram by (b) a polygonal prismatic hologram, and definition of
the global and local coordinate systems.
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Fig. 2 Expansion of the sampling window.
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Fig. 4 The blind spot caused in a small angle of 6, .
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Fig. 5 Transfer of the fringe pattern from the original
CGH to photopolymer.
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Fig. 6 The 3D scene of the test CGH.
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Fig. 7 Simulated reconstruction of the arched CGH with 4
facets.
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Table 1 Parameters used for creating the original CGH.
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Number of sample points of object 65,536 % 65,536
field

Sampling interval of object field | ) g x 0.8

(um]

Sizes of CGH [ecm?] 52x52
Design wavelength [nm] 532
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(a) (b)

Fig. 8 Appearance of the fabricated 4-facets arched CGH.
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Fig. 9  Optical reconstruction of the 4-facets arched
CGH made of photopolymer.



