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Abstract

The superconducting thin film is the promising technology to increase the performance of SRF cavities. The lower
critical field H., which is one of the important physical parameters characterizing a superconducting material, will be
enhanced by coating Nb with thin film superconductor such as NbN. To measure the H., we developed the
measurement system using the third harmonic response of applied AC magnetic field. In order to control the
temperature of the sample, we installed heaters and thermal anchors which could be moved by the motor. By this
temperature control the sample state can be easily transited from the Meissner state to the mixed state. By raising the
temperature of the sample with applying AC magnetic field, H. and transition temperature, which is point of transition
from the Meissner state to the mixed state, can be determined at when the third harmonic response appears. By
repeating the measurement for various applied AC magnetic field, the H. vs temperature can be plotted. In this report,
measurement result of the bulk Nb sample and NbN-SiO, multilayer thin film sample will be discussed.
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Figure 1: Drawing of the cryostat. Red highlights are
the measuring equipment newly fabricated for the third
harmonic measurement.
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Figure 2: The copper stage setup for third harmonic
measurement.
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Figure 3: The gap distance of 0.85 mm between sample
surface and coil stage is kept by SiN balls embedded in
the coil stage.
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Figure 4: The block diagram of the measurement circuit.
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Figure 5: The thermal simulation geometry in CST.
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Figure 6: The plot of sample temperature change with
various heater powers at CST and real measurement.
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Figure 7: The third harmonic components vs current in
the coil at gain 10. Red line is corrected line of offset.
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Figure 8: The typical measurement result of the bulk Nb
at 1 A current.
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Figure 9: The third harmonic

temperature.
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Figure 10: Effective He1 vs temperature.
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