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Starting Point Magnetic Field Tests :
. Temperature [mK]
m New Superconductive Reference Device SRD1000 m T suppression: -0.1 mK/uT °
m 10 reference materials from 15 mK to 1200 mK m Shields included: Cryoperm and Niobium, cylindrical
m For in situ calibration of interpolating thermometers m Applied magnetic fields: R
m Dissemination of the Provisional Low-Temperature Scale, PLTS-2000 0 ac measuring field: 0.3 uT (perpendicular to cylinder) fabetoss
m Prototypes 0 superimposed dc field perpendicular to cylinder
O Built and tested by HDL and KOL [ dc field in compensation coil parallel to device axis
O Calibrated at NMi-VSL m Trapped fields:
0 Evaluated at NPL, CNRS-CRTBT & AL, BNM-INM, PTB 0 parallel to cylinder axis
m Results 0 perpendicular to device axis
O Magnetic field effect [
0 Transition temperatures T and widths W CNRS-CRTBT PTB NPL £ = Shooon
O Temperature uncertainties Perpendicular B 0.3 uT 03 T 03 T = sro0s
ST 0.018 mK 0.013 mK 0.022 mK
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Evaluation Procedure and Measurements Ipc [mA]
m Warming - cooling (- 2nd warmin o
9 9| =l il Results - ]
m Repeated to check for hysteresis £
m Small temperature steps (= 0.1 mK) and stabilisation plateaux SRD003 SRD004 SRD005 SRD006 £°
in — i CNRS-CRTBT PTB BNM-INM NPL 2« ~+-SRD003
(8 min — 30 min) 3 = SRD004
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m Analog output of mutual inductance system monitored [mK] [mK] [mK] [mK] [mK] [mK] [mK] [mK] ° *SHD‘SZE
m Normalised to fully normal (100%) and superconducting states (0%) W 15.25 0.07 15.2 0.17 L - - - w8 210 212 Z‘M
m Transition temperature T : midpoint (50%) () ©) ) ) (16.03)  (0.58) ) ) Temperature [mK]
- . . Be 20.56 0.33 20.1 0.03 - - - -
® Transition width We : Teoy, - Taose @L12)  (0.11) | (21.98) (0.08) | (2098) (0.84) | (2098)  (0.51)
IrgRhy | 31.45 1.17 31.7 1.13 - - 34.21 0.68
(32.09)  (097) | (32.32) (0.99) | (31.85)  (0.50) | (3222)  (0.62)
- Iry;Rhog 65.05 0.65 65.7 0.94 65.3 0.7 65.57 0.57
Thermometry and Uncertalnty (65.52)  (0.66) | (66.10)  (0.94) | (65.70)  (0.93) | (65.93)  (0.45) [
Ir 9413 1.07 99.2 0.57 98.9 0.3 98.91 0.52 ‘ - Shoos
m PLTS-2000: 3He melting pressure (PTB and CRTBT cell designs) (9438)  (1.07) [ (9934)  (0.55) [ (99.53)  (0.38) | (99.39)  (0.41) 1 [ - SRDO0S
m ITS-90: RhFe resistance thermometers AuAl, | 13723 056 160.6 0.44 160.8 0.7 144.95 048 —SAD0s ]
(na) (na) |(160.89) (0.73) | (160.93) (0.82) | (n.a)  (n.a) 520 50 50 560
= CRTBT: also CMN and NBS-768 Auln, | 20772 1.0 | 2079 065 | 2079 05 | 2084  3.20 Temperaturs mid
m Uncertainties: scale realisation & midpoint identification (207.94)  (0.94) | (207.80)  (1.58) | (206.24)  (0.67) (n. a.) (n. a.)
Cd 520.18 12.5 520.5 14.5 522.6 12.1 530.4 12.6
(51590  ©.1) | (516.9) (14.0) | (525.3) (174) | (517.7)  (87) L
Zn 851.71 9.08 851.7 5.42 8533 15.6 850.9 7.8 %
: _ - .~ Al (844.6)  (8.6) | (843.7) (5.9 (m.a) (137) | (8441)  (9.9) g
L:)';?::fg:‘;ikp L'I?; ‘:OTO% dﬁt;fr?/'git'ofél!”mzzre”::iinﬂ“ce”a'”ty g Al 1185 34 | 11782 166 | 1185 31 | 11786 38 z, L
realisati - . NMi-VSL: imi b H -
P! ry Y. (n.a.) (n.a.) (1166) 3.5) (n.a.) (n.a.) (n.a.) (n.a.) . - Srowos
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approx. Tc CNRS- PTB BNM-INM NPL NMi-VSL Transition tefnperat.urfzs Tcand transiti.on”widtll':s W of th.e SRD p?rototypes. 0 a0 855 860
[mK] CRTBT [mK] [mK] [mK] [mK] In parenthesis: preliminary tests at NMi. “n. a.”: not applicable either because Temperature [mK]
[mK] sample replaced or insufficient data.
W 15 0.04 (0.03)  0.06 (0.04) 3 1 0.2 [
Be 20 0.04 (0.03)  0.06 (0.04) - s 02 . - = %0 I~ 5o
IrgoRhyg 35 0.04 (0.03) 0.24 (0.06) - 0.20 (0.06) 0.2 FlnanCIaI support E || +smooos /’
Irg,Rhog 60 0.06 (0.04)  0.20 (0.06) 0.6 (0.2) 0.10 (0.08) 0.2 EU commission, Measurement and Testing activity of the Competitive § ji:gggz [
Ir 100 0.06 (0.05)  0.14 (0.06) 0.4 (0.1) 0.12 (0.10) 0.2 and Sustainable Growth programme, contract number E /
AuAl 160 0.08 (0.07) 0.14(0.10)  0.4(0.1)  0.16(0.12) 0.5 GB6RD-CT-1999-00119 £ ]
Auln, 210 0.16 (0.14) 020 (0.14)  0.4(0.1)  0.32(0.24) 0.9 //f
cd 520 0.18 (0.12)  2.90(0.12)  4.0(0.1)  1.20(0.20) 0.6 o =
Zn 850 0.10(0.06) 1.08(0.06)  6.0(02)  0.58(0.10) 038 Contacts T et
Al 1200 4(4) 0.48(0.36)  1.4(0.2) 1.1(1.0) 1.0 E-mail: stephan.schoetti@npl.co.uk

E-mail: richard.rusby@npl.co.uk
SRD1000 information: http://www.xs4all.nl/~hdleiden/
E-mail: HDLinfo@xs4all.nl
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