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Digital Hologram in Photorefractive Fe Doped LiNbO; Crystal
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Photorefractive LiNbO; : Fe crystals have been used for the recording material of digital holo-
gram. The holograms are designed as binary and Fourier-transformed holograms by means of a
simulated annealing algorithm. The desired images with three kinds of brightness valued quantity
was reconstructed from the synthesized digital hologram, which was stored as the distribution of
the refractive index of the material and modurated the phase of the readout beam.
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Fig.1. Object h(m,n) for hologram design. The image
consists of 128 X128 pixels.
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Fig. 2. Flow chart of the simurated annealing algorithm.
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Fig. 3. Value of cost function E, as a function of the
iteration number Z%.
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Fig. 4. (a) Reconstructed intensity by computer simula-
tion from the starting hologram H,(x,v), which was
designed by the simple cording rule of Eq.(7), (b) designed
hologram pattern with binary value, and (c) reconstructed
intensity by computer simulation from the pattern of (b).
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Fig.5. Geometry for the storage process of the designed
hologram in photorefractive crystal.
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Fig.6. Optical reconstruction setup for the synthetic
digital hologram in photorefractive crystal.
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Fig. 7. (a) Reconstructed image, and (b) the profile of
the intensity distribution according to the horizontal posi-
tion shown by two arrows, when the hologram was
designed by the simple cording rule of Eq.(7).
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Fig.8. (a) Reconstructed image, and (b) the profile of
the intensity distribution according to the horizontal posi-
tion shown by two arrows, when the hologram was well-
designed by the simulated annealing.
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