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Outline

“*Motivation — Non-tunability of metal metamaterials

s Superconductors for temperature tunable metamaterials

s Ultrafast optical switching in superconductor metamaterials

s Controlling the conductivity with infrared pump beam
“*Complex metal oxides as active substrates — Strontium Titanate
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Experiment Simulation
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Al SRR with metafilm thickness of 150 nm

Only 13% enhancement in Q factor of LC resonance
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Frequency (THz)
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Freguency (wavenumber)

Driscoll et al., APL 93, 024101 (2008)

Driscoll et al., Science 325, 1519 (2009)
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B m 1+ w°c’ ---_.1:{> Cooper pairs!
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munmg resonance through substrate
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@' Conclusion

¢ High Tc superconductors good for tunable and ultrafast metamaterials

¢ Large frequency and amplitude tunability in ultrathin superconductor films
*»*Such tunable properties cannot be accessed using metals

s Complex metal oxides can be used as active substrates — large tunability

s Complex oxides fail to address the issue of radiation losses in THz metamaterials
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