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Our work with high temperature superconductors can only 
be carried out at very low, or cryogenic, temperatures.  So 
the platform for the experiment begins with a cryogenic 
refrigerator which cools the superconductors to about 50 
degrees above absolute zero.  We use a sapphire 
resonator, pictured above, to immerse the superconductors 
in a microwave field which offers us the rare opportunity to 
observe electrical resistance in the superconducting 
material.  Using a mix of cryogenic and microwave 
techniques, we are studying the nature of this resistance.  
Of particular interest is the nonlinear surface resistance.  
Just as the ballast in a fluorescent light offers a resistance 
that changes with the current flowing through it, the 
superconductor’s surface resistance changes with current.  
This “nonlinearity” gives rise to distortion in signals passing 
through superconducting electronic devices.  Our research 
seeks to understand the sources of this nonlinearity, and 
will hopefully have a direct impact on the future of cryogenic 
electronics.


