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Abstract

In measuring the microwave surface resistance of high-T, superconductor (HTS) films using the dielectric-loaded cavity
resonator method, one of the most important factors that limit the measurement sensitivity is the measurement error in the
loss tangent (tand) of the dielectric rod placed inside the cavity. We have measured the effective surface resistance (Rs?) of
YBa,Cu;075 (YBCO) films and the tand of rutile (TiO,) using the ‘two-tone’ method suggested by Kobayashi et al. [IEEE,
MTT-S Digest, 495, (2001)], which enables simultaneous measurements of both the Rs7 of HTS films and the tand of the
rutile with high sensitivity. A rutile-loaded cavity resonator with the TEq; and TEy,, resonant frequencies at 13.67 - 14.01
GHz is used for this purpose. At temperatures where the two modes do not couple with other modes, the Ry of YBCO films
and tand of rutile measured by the two-tone method appear to match well with the corresponding values measured using the
reported tand values of sapphire within 10 %. Usefulness of the ‘two-tone’ method for microwave characterization of HTS
films and dielectrics is discussed.
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Fig. 1. A diagram of a dielectric-loaded cylindrical cavity
resonator. Region 1 represents the space where a
cylindrical dielectric rod is placed at the bottom center of
the cavity with region 2 representing empty space
surrounded by metallic walls (usually OFHC). The R of
HTS films at the top and bottom of the cavity can be
obtained from the measured Q of the cavity resonator.
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IV. Results and Discussion
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Fig. 2. Temperature dependence of the surface resistance
(R ) for OFHC at 8.5, 12.6 and 14.5 GHz.
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Fig. 4. Temperature dependence of (a) the effective surface
resistance (Rs? ) of YBCO film and (b) the loss tangent
tand of rutile rod.

V. Conclusions
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