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Study on Write-in Method about Multiple Volume Gratings
Diffraction Efficiency

Geng Tao Peng Feng Sun Weiming Jiang Zhiyuan Zhang Tao
z .

(College of Science . Harbin Engineering University . Harbin, Heilongjiang 150001, China)

Abstract There are two questions that the multiple storage of volume holographic needs to solve: firstly, the

multiplexed hologram should have the maximum diffraction efficiency to achieve the largest number of multiplexed
hologram; secondly, the diffraction efficiencies of each reconstructed hologram should be equal

improved

gratings, the latter writing hologram will engender erase effect for the former writing hologram, thus leading to the
different grating vector, the angle of optical axis and the angle between the object light and the reference light which

grating refractive index of the holograms with different modulation depth at last, and the diffraction efficiency will
have a significant heterogeneity. This relationship between the factors which affect the modulation depth of saturated
| .
are recorded by the kinetic equation of photorefractive effect
Tti

In multiple volume
coupled light road geometric configuration is quantitatively analyzed. r. and E. will be different with the change of

refractive index, such as the crystal effective electro-optic coefficient r.; . steady-state space charge field E,. and the
Key words

multiple volume gratings is amended, and the improved timing of the exposure is given. Finally, we complete the
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Considering these factors the write-in method of
storage of multiple volume gratings and the analysis of multiple volume gratings diffraction efficiency by the method
The experimental results show the uniform diffraction efficiency in multiple hologram storage has been markedly
holography; volume grating; diffraction efficiency; modulation depth of saturated refractive index;
photorefractive crystal
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Fig.1 Ang, curve corresponding to different grating
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Fig. 2 Conventional recording schedule of the improved

formulas
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Fig. 3 Grating refractive index modulation based on

exposure sequence of the improved formulas
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Fig. 4 Grating diffraction spot intensity based on the

same time exposure
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Fig. 5 Grating diffraction spot intensity based on the
exposure method of the improved formulas
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Fig. 6 Gray value curve of grating diffraction spot intensity

on the same time exposure record
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Fig. 7 Gray value curve of grating diffraction spot intensity
based on exposure record of the improved formulas
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