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Fundamental study of liquid crystal device in the terahertz frequency region
Toward imaging applications

Ryota Ito', Michinori Honma', Toshiaki Nose'

! Department of Electronics and Information Systems, Faculty of Systems Science and Technology, Akita Prefectural University

The terahertz region of electromagnetic wave spectra ranges from 0.1 to 10 THz. In recent years, there have been extensive
efforts to develop high-performance terahertz cameras and use terahertz imaging in biological and industrial applications.
Liquid crystals are one of the excellent materials used in control devices for achieving low power consumption and high-speed
operation. Currently, there is extensive research on the refractive indices and transmission losses of liquid crystal materials in
the terahertz region of electromagnetic spectra. Liquid crystal materials show relatively large refractive index anisotropy and
have potential application in some control devices. In this study, we investigate a new terahertz imaging system by using a
high-power terahertz source and liquid crystal device. We fabricated an electrically tunable liquid crystal phase shifter and
measured its fundamental phase-shifting properties using an optically pumped gas laser system that can generate continuous
terahertz waves. We investigated the performance of the liquid crystal phase shifter using phase-shifting interferometry,
which was based on a four-step phase-shifting algorithm. We also estimated the birefringence of X-cut single-crystal quartz at

2.5 THz.
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