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Abstract

In recent years, it has been pointed out that the maximum accelerating gradient of a superconducting RF cavity
can be increased by coating the inner surface of the cavity with a multilayer thin-film structure consisting of alternating
insulating and superconducting layers. In this structure, the principal parameter that limits the performance of the cavity
is the critical magnetic field or effective H at which vortices begin penetrating into the superconductor layer. This is
predicted to depend on the combination of the film thickness. We made samples that have a NbN/SiOs thin-film structure
on a pure Nb substrate with several layers of NbN film deposited using DC magnetron sputtering method. Here, we
report the measurement results of effective Hc1 of NbN/SiO2(30 nm)/Nb multilayer samples with thicknesses of NbN
layers in the range from 50 nm to 800 nm by using the third-harmonic voltage method. Experimental results show that
an optimum thickness exists, which increases the effective Hc by 23.8 %.
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Figure 1: Example of temperature dependence of third
harmonic signal. The horizontal and vertical axes denote
the temperature of the measured sample and the third har-
monic signal used in this study, respectively. This image is
cited from [7].
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Figure 2: Comparison of effective Hcl between pure bulk
Nb sample and measured NbN/SiO2(30 nm)/Nb multilayer
samples. The red curve represents the Eq. (1), which
is used for calibration. Other colored lines are obtained
by fitting data points of NbN/SiO2/Nb multilayer samples
with Eq. (2). This image is cited from [7].
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Figure 3: Dependence of the effective Hcl of
NbN/SiO2/Nb multilayer samples on the thickness of the
NbN layer. The theoretical calculation is superimposed for
comparison. Black triangles represent the measurement
values of the effective Hcl for each NbN/SiO5/Nb mul-
tilayer sample. This image is cited from [7].
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