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Abstract

We propose to launch three-year comprehensive studies on the doped PMMA photopolymer
materials for volume holographic recording, with their applications for optical information
processing and storage.

Based on current research results of developing the PQ/PMMA photopolymer, we will develop
three novel photopolymer materials, including quinone-based molecules doped PMMA
photopolymers, PQ doped co-polymer system materials, dispersed red family molecules doped
PMMA materials. The former two kind of materials are expected to have better the recording
dynamic range and sengitivity than PQ/PMMA photopolymer, as well as the third kind of
materials provide photo-induced anisotropic effect for polarization holographic recording.

This research is divided into three phases. In the first year, we will focus on the fabrication of
three materials and development of the physical mechanism of the holographic recording in our
photopolymer materials. The results will provide the guidelines for designing and optimizing
materials. During the same period, basic tools for measuring the optical and holographic
properties of material will be constructed. In the second year, we will focus on experimentaly
characterizing the properties of volume holographic recording in our materials. The results can
provide us to further optimize materials. In addition, according to holographic recording
properties of the materials, we will explore their applications on optical information processing
and storage. In the third year, based on the theoretical and experimental works, we shall continue
the study on the volume holographic recording in these novel materials and explore the
applications for optical information processing and storage. We plan to investigate three topics,
including the planar integration of optical system using volume holograms, cascaded volume
holographic narrow-band filter, and volume polarization state holography.

Keywords Volume holographic optics, Doped photopolymer system, Polarizationstate
holography, Photorefractive nonlinear optics, Optical information processing
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