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Influence of Light Intensity Change on Two-Central Nonvolatile
Crossed-Beam Photorefractive Gratings

Wang Xin

( Physics Experimental Center, Nangjing University of Science and Technology . Nanjing, Jiangsu 210094, China)

Abstract Based on the two-center nonvolatile holographic recording method and the theory model combining band
transport model with the two-dimensional coupled-wave equations, the numerical simulation method is used to study
the photorefractive formation and diffractive properties of the crossed-beam photorefractive gratings. The influence
of the intensity change of sensitizing ultraviolet (UV) light and the total intensity change of the recording red light on
nonvolatile crossed-beam photorefractive gratings in LiNbO;: Fe: Mn crystals is investigated. And the results,
including the average refractive index modulation, the spatial distribution of the diffracted intensity and the diffracted
efficiency at the fixing end, are obtained. When the UV light intensity increases under fixed red light intensity, the
average refractive index modulation increases accordingly, the spatial distribution of the diffracted intensity is almost
unchanged and the diffraction efficiency increases firstly and then decreases. There is an optimal intensity for the
sensitizing UV light to achieve the maximum diffraction efficiency Chigher than 80% ). When the intensity of the
sensitizing UV light is fixed, with increasing recording red light intensity, the index grating recorded wears off, the
spatial distribution of the diffracted intensity is more and more homogeneous, and the diffraction efficiency decreases.
Key words holography; crossed-beam photorefractive gratings; band transport model; two-dimensional coupled-
wave theory; average index modulation; diffracted intensity; diffraction efficiency
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Fig. 1 Recording geometry for crossed-beam photorefractive

grating in two-doped LiNbOj; crystal
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Fig. 2 Change of the average index modulation with the

intensity of the sensitizing UV light at the fixing end
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Fig. 3 Spatial distribution of the diffracted intensity along
the grating bound at the fixing end with different
intensities of the sensitizing UV light
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Fig. 4 Change of the diffraction efficiency with the intensity

of the sensitizing UV light at the fixing end
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Fig. 5 Change of the average index modulation with the

total intensity of the recording red light at the fixing end
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Fig. 6 Spatial distribution of the diffracted intensity along
the grating bound at the fixing end with different

total intensities of the recording red light
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