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EVALUATION OF SUPERCONDUCTING CHARACTERISTICS ON THE MULTILAYER
THIN-FILM STRUCTURE USING THE THIRD HARMONIC VOLTAGE METHOD
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Abstract

In recent years, it is pointed out that the maximum accelerating gradient of a superconducting RF cavity can be pushed
up by coating the inner surface of cavity with a multilayer thin-film structure that consists of alternate insulator and
superconductive layers. In this structure, the principal parameter that limits the performance of the cavity is the critical
magnetic field or effective Hel at which vortices start to penetrate into the superconductor layer. We made a sample that
has NbN/SiO thin-film structure on pure Nb substrate by using DC magnetron sputtering method. In this paper, we will
report the measurement results of effective Hcl of the sample by using the third-harmonic voltage method.
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Figure 1: Schematic illustration of the induced voltage in
the coil due to ®,, and ®,. Horizontal axis is time, and
vertical axis is the voltage. Red and blue lines denote the
induced voltage at the moment when the applied magnetic
field become +H,,, respectively.
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Figure 2: Calibration line of the applied magnetic field vs.
the fundamental component of the coil current read 1 (ar-
bitrary unit).
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Figure 3: Comparison of the third harmonic signals of
NbN/SiO2/Nb. The horizontal axis is temperature, and the
vertical axis is the third harmonic signal.
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Figure 4: Comparison of measured effective Hcl between
NbN/SiO2/Nb and bulk pure Nb samples. The red curve
is the equation (2) which is used for the calibration. The
green dashed and blue chain curves are obtained by fitting
data points of NbN/SiO4/Nb sample.
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