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Fundamental Properties of Millimeter-Wave Reflection Boundary Induced on
Coplanar Waveguide by Light Irradiation

Toshiaki Nosel, Yosei Inol, Mamoru Masakaz, Kenji Itoz,
Ryota Ito', and Michinori Honma'

! Department of Intelligent Mechatronics, Faculty of Systems Science and Technology, Akita Prefectural University
? Yurikogyo Co. Ltd.

The next generation high speed wireless communication system entitled 5G is now attracting much attention. 5G brings together the potential of
minimal delay time, immense connectivity, and extremely high-speed communication. Its application is also expected to expand to fields beyond
mobile telephony. Actually, high performance wireless communication is very important to the development of autopilot systems for
automobiles. Also, in medicine, remote manipulation robots controlled by expert doctors are expected to assist in surgeries. Massive connectivity
is the key to the construction of large sensor networks that are vital for smart agriculture. Millimeter-waves (MMW), which have remained
unexplored for a long duration, are now attracting attention in the creation of extremely high performance of 5G systems. Since the MMW shows
a strong directionality, it is advantageous for effective communication methods as it can assist in energy saving and lower cross talk by using
small antenna. However, some kind of device to regulate MMW propagation is mandatory to actually obtain the desired performance. It is also
believed that liquid crystal (LC) materials are prime candidates for attaining such MMW control devices because it has recently been discovered
that LCs generally have similarly large birefringence for MMWs as they possess for visible rays. However, the birefringence and loss properties
of LC materials are known for only a small number of the substances, and the development of a superior measurement method for LCs is an
urgent task with regard to their use for MMWs. The authors have developed a novel measurement method for LCs by using CPW, which utilizes
a moving metal to reflect the propagation of MMWs. This paper investigates the reflection properties of MMWs through the photo generation

carriers on a CPW fabricated using semi-insulating Si wafers to utilize the MMW reflection boundary as a noncontact electric short.

Keywords: liquid crystal, millimeter wave, photo carrier, CPW, refractive index measurement
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