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Abstract

The grating formation process in SiO; nanoparticles dispersed PQ-PMMA photopolymer is inves-
tigated. It is demonstrated that the nanoparticles are a significant factor for improvement of holo-
graphic properties. In diffusion process, the dark enhancement of grating is measured. In consec-
utive polymerization, the temporal evolution of diffraction efficiency is measured for reflecting
the grating formation process under consecutive exposure. The mutual diffusion rate between PQ
molecule and nanoparticle is estimated by nonlinear fitting method. The corresponding extracted
results are important for improving holographic characteristics of the materials.
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Table 1. Photopolymer sample with various nanoparticle concentrations
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Figure 1. Absorbance spectrum of sample
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Figure 2. Temporal evolution of diffraction efficiency at short
exposure
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Figure 3. Dark enhancement of diffraction efficiency after
short exposure, and t = 0 is corresponding to the exposure
turned off. The symbols are experimental data and the solid
lines are nonlinear fitting curves using exponential function
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Figure 4. Temporal evolution of diffraction efficiency under
consecutive exposure
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