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Abstract

In recent superconducting accelerators, many superconducting devices are cooled at temperatures below 4 K. Therefore,
the High Energy Accelerator Research Organization and Okazaki Manufacturing Company have been developing a
temperature sensor with stable quality for the purpose of temperature measurement below 4 K since 2016. It was
confirmed that the platinum-cobalt temperature sensor, which was previously thought to be able to measure only up to 4
K, shows good resistance value changes even below 4 K. Furthermore, basic data on temperature calibration (precise
resistance value measurement), repeatability and self-heating characteristics below 4 K were acquired, and the
temperature characteristics and performance below 4 K were clarified.
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Figure 2: Element structure.
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Figure 1: PtCo sensor.
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Figure 3: Cooling principle.
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Figure 4: Configuration of test equipment.
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Figure 5: Temperature characteristics of resistance below
42 K.
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Figure 6: Dispersion of temperature error between samples
below 4.2 K.
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Figure 7: Repeatability of temperature measurement at 2 K.
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Figure 8: Effect of self-heating at 2 K.
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