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Holographic display is expected as an attractive technique to visualize three-dimensional (3D) images
with high presence. For practical use, a high speed display, which can represent holograms with order of
light wavelength, is required. The magneto-optic holographic three-dimensional display expected to solve
this problem by using magnetic media which is excellent in recording speed and recording density. In
particular, by using artificial magnetic lattice, a media had high brightness and could be recorded by low
energy, and reduction of noise of magnetic hologram was realized. In addition, calculation methods of
computer generated holograms for complex 3D object, optical systems to represent holographic video, and
quality improvement of reconstructed images were discussed.

1. Magnetic holographic media with artificial magnetic lattice

To applicate magnetic hologram for holographic display, light efficiencies of recording and reconstructing
of hologram were regarded as a problem, and these efficiencies dominated by media material. In this
thesis, by using the magnetophotonic crystal (MPC), recording and reconstructing light efficiencies were
improved. The diffraction efficiency of MPC was 2.1x107%%, and required illumination light to represent
100 cd/m” brightness reduced from 24 mW/cm® to 10.8 mW/cm®* compared to a case of amorphous terbium
iron (a-TbFe) film. In addition, a multilayer structure which comprised two different magnetic materials
as magnetic hologram media showing high diffraction efficiency and low writing energy was proposed.

2. Computer generated holograms for magneto-optic holographic three dimensional display

To calculate complex object with surface, two-dimensional image based method was adopted. This
method was suitable for generating complicated hologram composed of many point light sources.
Holograms on magneto-optic holographic three-dimensional display were binary hologram and, usual
reconstructed images with binary holograms included binarization errors. 1 focused on that pixel position
of magnetic hologram wasn’t fixed mechanically, To reduce binarization errors, pixels position of
holograms was considered by simulated annealing (SA) method, and error value included in simulated
reconstruction images were reduced.

3. Optical systems for holographic video

The holographic video system consisted of three elements; hologram recording system, hologram
reconstruction system and erasure system of magnetic hologram. To demonstrate holographic video,
synchronization of recording and erasure systems were constructed. By using the optical system, a
holographic video, rotating wireframe cube, was displayed with the optical system: framerate was 10 fps,
13.6 um/pixel, 367x367 pixels. In addition, the new hologram recording system used micro lens array
matching to DMD pixels to reduce scanning length.

4. Representing method of color and gray scale holograms

In previous chapters, the magneto-optic holographic three-dimensional display has developed to represent
holographic video with monochrome. However, in order to put it into practical use, colorization and
multilevel gradations of reconstruction images are important. To proof principle of colorization, the
optical space division method was adopted. By using the thickness designed BiDyYFeAlG films, the
synthesized reconstructed image covered standard RGB color region included white color.

By effectively combining these elements of technologies, magneto-optic holographic display could be
expected more realistic and natural 3D images. In addition, each element technologies can be applied to
other optical addressed spatial light modulator and storages using magneto-optic effect.




