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A study on photorefractive nonlinear optics of doped Bi,TiO5
Crystalswith multiple trap centers and their applications
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Abstract

We propose to launch a three-year comprehensive study on doped BioTiOy
photorefractive nonlinear crystals for two-center holographic recording technique, with their
applications for phase conjugation and optical information processing.

This research is divided into three phases. In the first year, we developed theoretically the
recording mechanisms of photorefractive nonlinear crystals using two-center band transport
model. The results will provide the guidelines for designing new crystal materials. During the
same period, basic tools for measuring the optical and photorefractive nonlinear properties of the
Bi12TiO4 crystals will be constructed. In the second year, we focused on designing, testing and
analyzing the two-center Bi,TiOy photorefractive nonlinear crystals. The optical properties of
crystals, including dark conductivity, UV-VIS transmission spectrum, thermo-induced optical
absorption change and light-induced optical absorption change have been characterized and then
the parameters of the crystals have been obtained. In addition, the holographic recording
experiments with photosensitized fixing technique have been performed to test the read/write
characteristics of the crystal materials. In the third year, based on the theoretical and
experimental works, we have studied on the two-center recording and explore the applications
for optical information processing.

In summary, through performing this research, an intensive studies on the material design,
analysis, and applications on the multi-level photorefractive nonlinear crystals have been
achieved. This novel material is expected to be a new invention, and we have also explored new
mechanisms of photorefractive nonlinear effect.

Keywords : Photorefractive nonlinear optics, Bi12TiO2 photorefractive crystals, Two-center band
transport model, Phase conjugation optics, Photorefractive information processing
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