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We propose to launch a long term theoretical and
experimental investigation on the possibility of
using volume holographic technology for information
storage and display of 3D holographic images.

For information storage, based on current research
results of developing the PQ/PMMA photopolymer, we
will study the key issue for two-step thermo-
polymerization technique, and propose a system metric
for fabricating bulk sample with good optical
quality. Using these materials, novel holographic
recordings including polarization hologram and two-



color holographic recording will be explored. The
physical mechanism of these novel holographic
recordings in our photopolymer materials will be
studied and experimentally characterization of
recording properties will be performed. The results
provide the guidelines for designing and optimizing
materials. In addition, according to holographic
recording properties of the materials, we will
explore their applications on optical information
storage and processing.

For display of 3D holographic images, three key
enabling technologies will be studied, including
concept development and theoretical analysis of novel
holographic display system, modulation of display
pixel and a spatially coherent lighting. Therefore,
in the proposed program, we will first use the
developed low-shrinkage photopolymer to record and
reconstruct holographic 3D images in order to collect
the knowledge and carry out concept design of novel
holographic display system. We then focus both
theoretical and experimental investigation on the
possibility of displaying holographic images using
liquid crystal display panels. Specifically, the
tasks include (a). modulation and driving properties
of the liquid crystal display panels: (b). volume
holographic flat spatial coherent backlight; (c).
information content for novel design generated by
[FTA computer generated holographic method plus
wavefront sampling. In the long term investigation,
the results of these research tasks can be integrated
into a display system of 3D holographic images.

Volume holographic optics, Doped photopolymer
materials, Optical information storage and
processing, Holographic 3D Displays.
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Abstract

We propose to launch a long term theoretical and experimental investigation on the possibility of using
volume holographic technology for information storage and display of 3D holographic images.

For information storage, based on current research results of developing the PQ/PMMA photopolymer, we
will study the key issue for two-step thermo-polymerization technique, and propose a system metric for
fabricating bulk sample with good optical quality. Using these materials, novel holographic recordings
including polarization hologram and two-color holographic recording will be explored. The physical
mechanism of these novel holographic recordings in our photopolymer materials will be studied and
experimentally characterization of recording properties will be performed. The results provide the guidelines
for designing and optimizing materials. In addition, according to holographic recording properties of the
materials, we will explore their applications on optical information storage and processing.

For display of 3D holographic images, three key enabling technologies will be studied, including concept
development and theoretical analysis of novel holographic display system, modulation of display pixel and a
spatially coherent lighting. Therefore, in the proposed program, we will first use the developed low-shrinkage
photopolymer to record and reconstruct holographic 3D images in order to collect the knowledge and carry
out concept design of novel holographic display system. We then focus both theoretical and experimental
investigation on the possibility of displaying holographic images using liquid crystal display panels.
Specifically, the tasks include (a). modulation and driving properties of the liquid crystal display panels; (b).
volume holographic flat spatial coherent backlight; (c). information content for novel design generated by
IFTA computer generated holographic method plus wavefront sampling. In the long term investigation, the
results of these research tasks can be integrated into a display system of 3D holographic images.

In summary, this research will perform an intensive study on novel applications of volume holographic
technique. The developed materials and recording technique are expected to be a new invention, and the study
will also possibly lead to exploring new physical mechanisms of holographic recording in photopolymer
material. The developed display system of 3D holographic images will also be leading technology that can
display real 3D images without having to wear a pair of special eyeglasses.

Keywords : Volume holographic optics, Doped photopolymer materials, Optical information storage and
processing, Holographic 3D Displays.
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