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ABSTRACT
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The use of liquid crystals (LCs) to tune the properties of photonic metamaterials
is a topic of utmost importance since it provides a plethora of devices with
superior performance. Liquid crystals possess strong electrooptic and
thermooptic effects, can penetrate nano and micro holes, and therefore are ideal
for making tunable metamaterial devices. The LC tunable metamaterial devices
are flat, fast, have wide field of view and usually exhibit achromatic operation.
Examples include wide field of view LC waveplates, tunable achromatic flat
lenses, tunable achromatic waveplates, smart windows and more. Recently,
we developed a number of tunable metamaterials using LCs including: (i)
Tunable smart windows based on LCs doped with nanoporous microparticles
combined with nanostructured VO2 metasurface to control both the visibility and
the infrared radiation entering the building, (i) Tunable achromatic waveplate
made of a single thin LC retarder combined with deep nanograting, (iii) Tunable
filter combining ultrathin LC layer with a resonating Fano resonance structure,
and (iv) Tunable filter using thin LC layer combined with subwavelength grating.
Several applications of these devices will be discussed.
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