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This research focused on holographic three—dimensional (3D) displays, which can present 3D images
with deep depth without the need for special glasses.

Chapter 1 described the background, purpose and structure of the doctoral thesis. The research was
conducted both the development of the display device called a spatial light modulator (SLM) and the
image quality assessment of the reconstructed images.

Chapter 2 outlined the basic technologies related to holographic 3D display systems. The basic
requirements for SLMs needed to realize such system are a pixel pitch of approximately visible light
and several hundred megapixels or more. An SLM that meets these performance has not been realized
to date.

Chapter 3 described the research on magneto—optical (MO) type SLM (MOSILM) using current—induced
domain wall motion to achieve SLMs with narrower pixel pitch and more pixels. First, I proposed a
method to control coercivity and demonstrated sub—micron scale devices. Next, 1 proposed an array
structure that applies the coercivity control method and a test device that mimics the structure of
SLM. Holograms were successfully reconstructed using the proposed test device with narrow pixel
pitch. Furthermore, diffraction characteristics were measured using the test device, and it was
found that the multiple reflection near the magnetic material and the polarization direction of the
incident light contributed to the diffraction efficiency. Finally, based on these research, we
developed the MOSLM and demonstrated reconstruction of holograms with a wide viewing angle of 30°
in horizontal direction

Chapter 4 described the research on the image quality assessment of the reconstructed holographic
images to clarify the performance required for SIM. First, I proposed a method for normalizing the
intensity distribution of the reconstructed images and a method for numerically evaluating the image
quality degradation from the ideal image. Next, we proposed a process for accurately fabricate
holograms with narrow pixel pitch and large—area, which are difficult to display with existing SLMs,
enabling the evaluate the ideal viewing zone and screen size.

Chapter b summarizes the results of this study, discusses future issues and prospects, and provides

a summary.
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