Application of metamaterial nano-engineering for
increasing the superconducting critical temperature
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We have demonstrated that the metamaterial approach to dielectric response engineering increases the critical temperature of a composite superconductor-
dielectric system in the epsilon near zero (ENZ) and hyperbolic regimes. To create such metamaterial superconductors three approaches were implemented: 1)
mixtures of tin and barium-titanate and strontium-titanate nanoparticles, 2) Al,O;-coated aluminium nanoparticles, and 3) thin Al/Al,O; heterostructures that
form a hyperbolic metamaterial superconductor. IR reflectivity measurements confirmed the predicted metamaterial behavior. These results suggest the
Kpossibility of considerable T. enhancement in other superconductors. Y,
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Summary

A Macroscopic electrodynamics-based approach to superconductivity (Kirzhnits et al.) sets a very large limit on T
» Electron-electron interaction is strongly enhanced in ENZ and hyperbolic metamaterials
Our proof of principle experiments demonstrate validity of the metamaterial approach
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