The Basic Properties of
Superconductors in Commercial
Microwave Devices




Superconductors and Microwave Circults
A perfect match

- performance enhancement
- much lighter and much smaller

"~ Conventional Metal

Superconducting Chip




Residual resistance in the superconductor
can be detected at high frequency

= Superconducting electron

= Normal electron

Super-electrons are less impeded than normal electr ~ ons — but they both flow!




Superconductors: Resistance at Microwave Freguencies




Devices are helping us to uncover the unique
properties of modern superconductors
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The prevailing theory says the even order shouldn’t be there.

Superconducting Filter

But our collaborator says otherwise:

S.-C. Lee, et al, “Doping dependent nonlinear Meiss  ner effect and spontaneous currents in
high-T . superconductors.” Phys. Rev. B, 71, 014507, (2005).




Devices are helping us to uncover the unique properties of
modern superconductors

Three-Tone Intermodulation Distortion
in TBCCO Filterat T=77.7 K
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Also observed this summer
A nonlinearity catastrophe at T

Four Orders
of
Magnitude!!!
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Conclusions

» Superconductors are useful for microwave devices
 Limitations will be established by nonlinearity
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