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Fabrication of full-color stacked CGVH
by tiling contact-copy
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Abstract
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Stacked CGVHs (Computer-generated volume holograms) have capabilities to reconstruct

brighter and less noisy full-color 3D images when comparing another technique. However, it is difficult to

fabricate a large CGVH over 10 cm square by using low power lasers. To fabricate large-size CGVHs, the

tiling contact-copy method is presented in this paper. Furthermore, problems at the current stage and

improvement plan are proposed to fabricate large-size full-color stacked CGVHs by the tilling contact-copy.
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Fig.1 (a) The principle of the contact-copy, and (b)
the example of optical reconstruction of a
CGVH illuminated by a white LED.
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Fig.2 Contact-copy by the beam-scan method.
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Fig.3 Contact-copy by the proposed tiling
method (this work).
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Fig.4 The 3D scene used to create the full-
color stacked CGVH.
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Table 1 Parameters of the original printed CGHs.

Number of pixels 131,072 x 131,072

Pixel pitches [pum] 0.8 x 0.8
Wavelength [nm]
(R.G.B) (640 , 532, 473)
Number of polygons 22,166
Substrate DM: Dichroic mirror
|~ Aperture Shutter Lasers
1 N\ DM 640[nm]
Spatial filter
473[nm]
Collimator lens DM . r
Photopolymer
poly 532[nm]

Original CGH MirrOVH_-

Beam expanders

Fig.5 Optical setup for the tiling contact-copy.
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Fig.6 Photographs of optical reconstruction,
focused on (a) the 3D scene and (b)
hologram surface of a full-color stacked
CGVH fabricated by the tiling contact-

copy.
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Fig.7 Optical setup for single color contact-
copy using a collimated beam.
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Fig.8 Comparison of optical reconstructions (a)
with and (b) without the beam expander.
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Fig.9 Optical setup for contact-copy at RGB
wavelengths without tiling.

Table 2 Parameters of tiling contact-copy.

Red Green  Blue
Wavelength [nm] 640 532 457
Exposure [mJ/cm?] 6.0 5.1 1.6
Exposure time [s] 15 10 30
Tile size [mm)] 26.2 X 26.2
Photopolymer Bayfol ®HX200

(c) Blue

Fig.10 Photographs of optical reconstruction of individual CGVHs transferred without tiling. A white

pigtail LED is used for illumination.



