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Abstract

A multilayer thin film structure, in which a superconductor layer (S) such as NbN and an insulating layer (I) are coated
on bulk Nb (S) (S-I-S structure), has been proposed to push up the available maximum surface magnetic field of SRF
cavities. By optimizing the thickness of each layer, the cavity can withstand the higher magnetic fields. It means the cavity
can achieve higher accelerating field than conventional SRF cavities. In order to determine the optimum thickness of each
layer and to compare the measurement results with the theoretical prediction proposed by T. Kubo, we developed the H;
measurement system, which can apply the AC magnetic field locally without the influence of the sample edge effects,
using the third harmonic response of the applied AC magnetic field at KEK. ULVAC made the NbN-SiO, multilayer thin
film samples of various NbN thicknesses. In this report, the measurement result of the bulk Nb sample and NbN-SiO,

multilayer thin film samples of different thickness of NbN layer will be discussed.
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Figure 1: Cross-sectional schematic of the measurement
setup [9].
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Figure 3: Third harmonic response vs. temperature of bulk
Nb sample with the current of 4.4 A in the solenoid coil.
The vertical axis is the intensity of the third harmonic
signal after performing FFT and the horizontal axis is the
temperature of the bulk Nb sample [9].
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Figure 2: Block diagram of measurement circuit [9].
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Figure 4: Relationship between the AC current and
vortex penetration temperature for the bulk Nb sample
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Figure 5: Measurement result of the temperature
dependence of the effective Hc; for NbN-SiO,-Nb sample
and comparison with the result of bulk Nb sample [9].
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samples vs. thickness of NbN layer and comparison with
theoretical prediction. The open circle represents the
measurement values of the effective Hci for the 200 nm
sample during the development stage of the measurement
setup. The closed circles represent the measurement values
of the effective H¢; for each NbN-SiO,-Nb multilayer
sample after final tuning of the measurement setup.
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