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Abstract: Standard platinum cobalt resistance thermometers (SPCRTs) are important temperature sensors used in
low-temperature region especially from 0. 65 K to 24.556 1 K (triple point of neon) , and high-stability ones have
the potential to be used as the data carrier for temperature calibration and international comparison. Based on our
previous research, this article establishes a low-temperature assessment system with temperature control stabilities of
13 pK at 5 K and 27 pK at 24.556 1 K. It is currently the most stable low-temperature assessment systems
reported in the world. Based on the system, stability of the developed SPCRTs is investigated under hundred low-
temperature cycling from 5 K to 24. 556 1 K, and five high-stability SPCRTs are obtained. Among them, the
stability of four 50 ) SPCRTs is better than 0.2 mK and the stability of one 100 ) SPCRT is better than 0.5 mK at
24.556 1 K, which is the best international result for low temperature stability of SPCRTs. In the future, the high
stability SPCRTs selected in this article will be used in the relevant applications and research of temperature
calibration and international comparison at low temperatures.
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Fig. 1 Physical and schematic diagrams of low temperature assessment system
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Fig.2  Cooling curve of low temperature assessment system
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Fig.3  Flow chart for temperature control of copper block
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Basic information of 5 standard platinum cobalt resistance

Tab. 1

thermometers in this article
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I3E % FAfE/Q  REE/(Q-K)
1 PtC02003 0.42 49,781 43 0.179
2 PtC02002 0.42 51.111 98 0.183
3 P1C02010 0.42 51.339 20 0.183
4 PICo20104  0.50 50.784 22 0.183
5 PtCo2008 0.55 98.940 89 0.351
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Fig.5 Physical diagram of standard platinum cobalt resistance

thermometers
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Schematic diagram of measuring the sensitivity of

Fig. 6
thermometer by steady-state method
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Fig.7  Schematic diagram of measuring the sensitivity of

thermometer by dynamic method
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Fig. 10  Self-heating results at 24.556 1 K for 5 standard platinum-cobalt resistance thermometers
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Fig. 12 Stability of 5 standard platinum cobalt resistance

thermometers at 24. 556 1 K during 100 temperature
cycles from 5 K t0 24.556 1 K
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