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Study of the microwave properties and applications of High-Tc
superconductors
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Abstract

The YBCO high-T . superconducting

microstrip lines have been fabricated and its
cuality factor (Q) is measured by Microwave
Network Analyzer. It allows us to find out
how their surface resistance changes with
temperatures. There are two aspects in our
work. On the one hand, detailed descriptions
of the pulse laser deposition (PLD)
technology, fabrication of microstrip lines,
oxygen supplement system, microwave
measurements... etc have been presented,
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respectively. On the other hand, the
mechanism of microwave swrface losses
change with temperatures i accord with the
assumption of two-fluid model has been
demonstrated theoretically. In particular,
according to our data, we conclude that the
thinner the films, the larger the swurface
resistance when the temperature is higher
than 0.85 T, . It also gives a justification of
the thickness dependence of the effective

penetration depth A,¢ which increases with
decreasing thickness of thin films. The result
1s consistent with the other’s calculation and

prediction of A,g(0). When the temperature is
lower than 085 T _, the swrface resistance

wil approach to a constant and is
independent of the thickness of thin films. As

a result, it provides an important clue to
uncover the nature of the penetration depth in

high T | superconductors directly.
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thickness(d) | 1495 A 1900 & 2831 & 3580 A 7600 &
T, 0000K | 90.13K | 9014K | 898K | 9002K
2,0K | 4996A 3976 A 485 A 4103 A 4043 A
d
0.299 0.478 0.661 0873 1.880
@mm
1,MK | 1331R 5815 A 6280 A 6062 A 5949 A
d
/Lf, D 0.204 0.327 0.451 0.591 1278
57 (T7K) | 7.44x10~ | 8.28x10~* | 9.00x10~* | 881x10~* | 8.37x10*
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