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. Dopant composition Annealing
Notation

ratio conditions

N 0.14% Cr; O, 0.011% CuO ired
1
' Ne=5.2X105m™*  Ne =3.9X10%m=2 OX2¢

0.075% Cr, O, 0.079% CuO

LN, Ny =2.795 X105 m™ Ne, =2.795X10% m”

_, oxidized

LN 0.01% Cr, Os 0.147% CuO oxidized
1i
3 Ne=3.9X10%m~* Ng=5.2X10%m=3 X%
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Fig.1 Spectral transmission of LiNbQ; : Cr ¢ Cu crystals
with different composition
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Fig. 2 Variation of transmission intensity of incidence light
during illumination with UV light
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Fig. 4 Experimental arrangements for recording holographic
gratings in LiNbO; ¢ Cr : Cu crystals
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Fig. 5 Recording and readout curves with 514 nm green
light recording and 390 nm UV light sensitizing for
LiNbO; @ Cr ¢ Cu crystals with different composition
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Fig. 6 Recording and readout curves with 488 nm blue
light recording and 390 nm UV light sensitizing for
LiNbQO; : Cr @ Cu crystals with different composition
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Fig. 7 Recording and readout curves with 514 nm green
light recording and 488 nm blue light sensitizing for
LiNbQ;  Cr : Cu crystals with different composition
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and 390 nm UV light sensitizing for LN, crystal
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Absorption Characteristic and Nonvolatile Holographic Recording in
LiNbQO; : Cr : Cu Crystals
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Abstract Absorption characteristic of lithium niobate crystals doped with chromium and copper (Cr and
Cu) has been investigated. It is found that there are two apparent absorption bands for LiNbO; ¢ Cr : Cu
crystal doped with 0. 14 wt. % Cr, O, and 0. 011 wt. % CuOj; one is around 480 nm, and the other is around
660 nm. With the decrease of doping composition of Cr and the iN¢, ease of doping composition of Cu, there
doesn’t exist an apparent absorption band in the shorter wavelength range. The higher the doping level of
Cr, the larger the absorbance around 660 nm. Though 633 nm red light locates in the absorption band
around 660 nm, the absorption at 633 nm will not help the photorefractive process. For LiNbQO; : Cr ¢ Cu
crystals, by changing the recording light from 633 nm red light to 514 nm green light, sensitizing with 390
nm ultraviolet light and 488 nm blue light respectively, nonvolatile holographic recording can be realized.

% and Nc,/N¢,=1) benefits to the improvement

Doping appropriate Cr (for instance; N¢,=2. 795X 10%® m™
of holographic recording properties.

Keywords  holographic optics; LiNbO; : Cr ¢ Cu; Absorption characteristic; Nonvolatile holographic

storage
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