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ABSTRACT 

The behavior of superconducting lead at microwave frequencies was 
investigated by measuring the quality factor of TEOll cavities res­
onant at 2.868 GHz. The choice of this mode is dictated by the de­
sire to eliminate losses due to electric fields on the walls. The 
cavity is of the transmission type in which systematic errors can 
be made negligible by reducing the coupling coefficient. Problems 
encountered in construction of the cavity and their solution are 
described. The quality factor of the cavity is measured by a frE­
quency sweep method, in which the cavity is shock-excited by a fast 
adiabatic passage through resonance. The loaded Q is obtained from 
the time constant of the decaying eigenoscillations of the cavity. 
The coupling coefficient is then computed from the amplitude of in­
put and output signals and the sweep rate. Possible systematic er­
rors are discussed and found to be inconsequential. The quality 
factors were measured as a function of temperature. The highest 
value measured is Q = 11 X 109 at 1.SoK, which was obtained with a 
2.S ~m thick layer of lead deposited on electropolished copper. 
The preparation of the surface and the plating procedure developed 
is discussed. 

NOTE: The paper will be published in the "Proceedings of the 1968 
Summer Study on Superconducting Devices," Brookhaven National Lab­
oratory, 1968. 

*Work performed under the auspices of the U.S. 
Atomic Energy Commission. 
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