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Abstract: We demonstrate the first temperature driven medchby reconfigurable photonic

metamaterials (RPMs) providing tunability at opltitaquencies.
OCIS codes. (160.3918) Metamaterials; (230.4685) Optical mebeatromechanical devices

Here we introduce the first mechanically reconfedle photonic metamaterials with tunable transmssind
reflection characteristics provided by nanoscaleentents of the components of the metamaterialtsireicin the
past control of electromagnetic response of metiadd has only been possible in the terahertz pfathe
spectrum through micro-electro-mechanically actdanotion.

Using a sophisticated nanofabrication process omuklilayered metal-dielectric membrane we fabridase
two-dimensional array of C-shaped plasmonic reswaatmeta-molecules). In our reconfigurable metenn
alternating rows of the meta-molecules are supdoltg different gold-silicon nitride layered substs of
nanoscale thickness, see Fig. 1. Through the viofudifferential thermal expansion the mutual posit of
alternating rows can be controlled by temperatuve: observed a substantial and reversible changthef
metamaterial’s transmission by tuning temperatutkiva 200K range, see Fig.2.

The metamaterial’'s transmission spectrum showsraktransmission resonances in the near infraréuictw
are sensitive to coupling between the plasmoniona®rs and thus the mutual positions of the meaikecnles in
neighboring rows, see Fig. 2. It illustrates ffEn$mission change relative to a reference temperaf 270K. At
the resonance frequencies the metamaterial tragismidecreases by up to 35% when the sample isattoI76K.
This large temperature-controlled change in thecttre’s transmission characteristics is reverdilyldneating the
metamaterial back to its initial temperature

We discuss possible improvements and limits oftdudanology and potential applications of mechdhica
reconfigurable photonic metamaterials.
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Fig. 1 (a) Scanning electron micrograph of a reicuméible metamaterial. (b) Schematic of the metanstdesign.
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Fig. 2 Measured temperature dependence of thenmagtaial’s transmission spectrum. The transmisisigormalized to a reference
temperature of 270K. The insets show sketcheseofrtéitamaterial at high and low temperatures.



