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Development of Liquid Crystal Millimeter-Wave Control Devices Based on Porous
Polymer Materials by Using Quasi-Optic Approach
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PMMA PDLC

This research work is aimin? to attain liquid crystal (LC) Fresnel lens,
which is the typical quasi-optic device for the millimeter-wave (MMW) application of LC materials.
First agenda is developing a novel fabrication method of extremely thick LC layer, and then we focus
on excellent porous material so called “ monolith” to attain PDLC type extremely thick LC layer.
LC Fresnel lens is fabricated by using milling machine starting from the bulky PMMA monolith, and
its focusing change by magnetic field is demonstrated. Furthermore, a bottom up type fabrication
method, which can be attained by laminating the spray films, is investigated based on the Fresnel
lens substrate fabricated by 3D printer. It is demonstrated that the base Fresnel substrate shows

excellent MMW focusing properties, and the spray deposition condition for successive lamination is
optimized.
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