Terahertz transmission through metal-insulator-metal cavity arrays infiltrated by liquid crystals
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Standard liquid crystal (LC) cell designs, ubiquitous in modern optical devices, cannot simply be scaled up for terahertz frequencies due to limitations associated with the physics of LC switching (for example, terahertz cells would be orders of magnitude slower than optical LC cells [1]). For narrow bandwidth applications, LC cells involving a resonant response of leaky eigenmodes, e.g. in metal-insulator-metal cavity arrays [2], have been found promising [3]. We have previously found that such arrays are interesting for tuning various properties of the reflected beam, including amplitude modulation [4], polarization conversion [5] and beam steering [6].
In this work, we examine terahertz transmission through an array of metal-insulator-metal cavities infiltrated by liquid crystals. The addition of another radiative decay channel for the cavity array eigenmodes (the one corresponding to the transmitted beam), complicates considerably the reflection and transmission spectra. We discuss the applicability of the temporal-coupled mode theory model [7] for understanding the resonant response, the typical amplitude modulation depth that can be expected and its dependence on materials and geometrical parameters.
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