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Abstract Realization of non-volatile holographic storage in LiNbOj; : Cu:Ce crystals with two illumination schemes is re-
ported in this paper one is with ultraviolet light for sensitization and red light recording proposed by Buse et al. and the
other is with 458 nm blue light from Ar" laser for sensitization and red light recording. It is shown that the fixed non-
volatile diffraction efficiency and the fixing efficiency with the second scheme are higher than those with the first scheme
but the second scheme causes weakly light-induced scattering. When the optimal intensity of blue light is around 700 W
m?  the nonvolatile refractive-index change is up to SX 1073,
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Fig.1 Recording and fixing curves for the LiNbO;: Cu: Ce

crystal with ultraviolet sensitizing and red light recording
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Fig.2 Recording and fixing curves for the LiNbOj; : Cu: Ce

crystal with blue light sensitizing and red light recording
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Table 1 Characteristic parameters of non-volatile holographic storage with blue light sensitizing in the doped LiNbO; :Cu:Ce

crystal where I..q=0.67 W cm? is a constant

Ije W cem™? 7, An, 7 An /R
0.036 11.26% 3.66x 1073 13.05% 3.95x 1073 0.86
0.051 15.30% 4.30%10°3 19.55% 4.91x10°° 0.78
0.064 19.40% 4.89%10°3 23.66% 5.46%x10°3 0.82
0.080 19.30% 4.88x10°° 23.47% 5.43%x10°° 0.82
0.100 15.40% 4.32x1073 18.70% 4.79%107° 0.82
0.182 8.90% 3.24x1073 10.97% 3.61x1073 0.81
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Fig.3 Diffraction patterns of the LiNbO;:Cu: Ce crystal
3 a b a with unpolarized ultraviolet sensitizing and b with
ordinarily polarized blue light sensitizing after holographic recording
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