J-/\ S A\
’ 4 g )
BUREAU
DE METROLOGIE
y ‘ , National Physical Laboratory
Centre de Recherches sur les Trés Basses Températures I N.M - Institut. National de Mécrologie

EVALUATION OF SUPERCONDUCTIVE REFERENCE
DEVICE SRD1000 PROTOTYPES

Andrea Peruzzi', Martin J. de Groot', Valérie Goudon®, Matthias Meschke?, Henri Godfrin®, Jost Engert’, Bernd Fellmuth’,
Yves Hermier®, Laurent Pitre®, Celine Rives®, George Bonnier®, Stephan Schottl® and Richard Rusby’

'NMi VSL, Delft, The Netherlands, °CNRS-CRTBT, Grenoble, France, *PTB, Berlin, Germany, “BNM-INM/CNAM, Paris, France, °NPL, Teddington, UK

The SRD1000 uses the superconductive transitions of 10 samples to provide reference temperatures for the calibration of secondary thermometers in
the range from 15 mK to 1200 mK. The device was developed in the frame of EU project “Ultra-Low Temperature Dissemination” by four partners in
the Netherlands and prototypes were evaluated by partners in four other laboratories. Each laboratory independently performed extensive
measurements on a prototypes: these consisted of residual magnetic field tests, repeated observations of the transitions under specified controlled
thermal conditions and determination of the transition temperature and transition width of each transition. The results of the evaluation are
reported in this paper.

The SRD1000 sensor Results
The SRD1000 sensor consists of (see figure 1): All the superconductive transitions observed, are shown in Figure 2. To
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Ir 100 0.06 (0.04) | 0.14 (0.06) 0.4 (0.1) 0.12 (0.10) 0.2 Figure 2: The transitions observed by the laboratories on the assigned SRD1000.
AuAl, 160 0.08 (0.07) | 0.14(0.10) | 0.4(0.1) | 0.16 (0.12) 0.5
Auln, 208 0.16 (0.14) | 0.20 (0.14) 0.4 (0.1) 0.32 (0.24) 0.9 Conclusions
cd >20 0.18(0.12) | 2.30(0.12) | 4.0(0.1) 1.20 (0.20) 0.6 The evaluation performed on the four prototypes proved that
Zn 850 0.10 (0.06) | 1.08(0.06) | 6.0(0.2) | 0.58(0.10) 0.8 the SRD1000 i ant and reliabl £y farri
Al 1180 4 (4) 0.48 (0.36) 1.4 (0.2) 1.1 (1.0) 1.0 e is @ convenient and reliable means of transferring

the Provisional Low Temperature Scale 2000 (PLTS-2000).

Table 1: Expanded uncertainty (k = 2) claimed by the laboratories in the determination
of the transition temperature of each reference point. In parenthesis the expanded
uncertainty (k = 2) in their realization of the PLTS-2000 at the transition temperature of
each reference point of the SRD1000 is reported. The last column refers to preliminary
tests at NMi VSL.

The transition temperature values of the SRD1000 can be
determined with an uncertainty that ranges from a few
hundredths of mK (at the lowest temperatures) up to about 1
mK (at the highest temperatures).

The residual magnetic field tests demonstrated that the
magnetic shielding of the SRD sensor is very effective

Magnetic field tests (attenuation factor higher than 500).

Magnetic field tests were performed on the SRD1000 prototypes. The
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