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ABSTRACT

A novel technique is presented for full-color reconstruction of large-scale computer-generated holograms (CGHs). In
this method, three printed CGHs are transferred to three volume CGHs with the wavelength corresponding to RGB
colors, and then stacked to superimpose the RGB images. This CGH is not only portable but also the image is sharp and
vivid as compared with that by RGB color-filters. A little position shift, caused in the reconstructed color images
because of aberration by the thick glass substrate, can be compensated in calculation of the original CGHs. However, it
is difficult to create large CGHs in this technique, because a larger CGH requires a stronger laser source. In this paper,
we attempt to create large stacked full-color volume CGHs by using the technique of scanning-copy. The fabricated
full-color CGHs are demonstrated to verify the techniques.
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Fig. 1 Contact-copy of the original CGH.
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Fig. 2 Reconstruction of a full-color image from the
stack of transferred volume CGHs.
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Fig. 3 Calculation of the ideal object field.
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Fig.4 Numerical backward-propagation of the ideal
object field through the glass substrate.
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Fig. 5 Schematics of scanning contact-copy.
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Fig. 6 The 3D scene of the CGH.
Table 1 Parameters used for creating the CGH.

Number of sample points of object field 65,536 x 65,536

Sampling interval of object field [um] 0.8 0.8
Sizes of CGH [cm?] 52x%x52
Viewing angles [°] 19.4 x 194

Design wavelength (R, G, B) [nm] (640, 532, 488)

Mirror
DPSS laser
532nm
150mW Beam expander Original CGH &
—_— . .
) 0 DthI°12° Recording material
DPSS laser v et Y
488nm  f=50[mm] f=80[mm] Collimate
5mW Shutter lens
DPSS laser Dichroic Spatial filter *
640nm mirror 1
100mW

Fig. 8 Optical system used for scanning contact-copy
to transfer the original CGHs.
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Fig. 9 Optical reconstruction of the stacked-volume
CGH fabricated by using scanning contact-copy.
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Table 3 Parameters used for scanning contact-copy.
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Radius of beam spot [mm] 7.0
Interval between scanlines|[mm] 9.0
Scan speed [mm/s] 10.0  10.0 8.0
Peak intensity [mW/cm?] 70 44 49
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exposure [mJ/cm?]
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Fig. 10 Estimated deviation of total exposure.
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