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A New Temperature Scale and Its Realization Below 30 K

Akira Inaba

The definition and realization of a new temperature scale, The 1976 Provisional 0.5 K
to 30 K Temperature Scale (EPT-76), are reviewed. The scale is intended to correct deviations
of the IPTS-68 from the thermodynamic scale below 30 K and to set an international tem-
perature scale down to 0.5 K. The realization of superconductive transition points as reference
temperatures, the interpolation by gas thermometer and magnetic one, and the calibration
of a germanium thermometer and a Rh-0.5% Fe alloy thermometer are illustrated.
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Table 2. Differences between the EPT-76 (T4)
and the IPTS-68 (Tes5)®

Tss Tes - T76 Tes Tes - T7e Tss
(KD (mK) (X) (mK) (K> @mK)

1381 56 19.0 74 245 21
140 48 195 73 25.0 16
145 3.0 20.0 69 255 1.1
15.0 20 205 64 7 260 0.7
155 22 21.0 58 265 03
16.0 26 215 53 270 0.0
165 36 220 48 27.1 0.0
17.0 46 225 42 28.0 0.0
175 56 23.0 37 29.0 0.0
180 65 235 32 30.0 0.0
185 72 24,0 27
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Table 1  Reference points of the 1976 provisional 0.5 K to
30 K temperature scale (EPT-76)%)
Assigned
5 temperature

Reference point T (K)
Superconducting transition point of cadmium 0.519
Superconducting transition point of zinc 0.851
Superconducting transition point of aluminium 1.1796
Superconducting transition point of indium 3.4145
Boiling point of 4He? 4.2221
Superconducting transition point of lead 7.1999
Triple point of equilibrium hydrogen® 13.8044
Boiling point of equilibrium hydrogen at a pressure

of 33 330.6 pascal (25/76 standard atmosphere)? 17.0373
Boiling point of equilibrium hydrogen®® 20.2734
Triple point of neon® 24.5591
Boiling point of neon®:+¢ 27.102

Superconducting transition point: the transition temperature between the
superconducting and the normal state in zero magnetic field as given by

NBS-SRM 767.

2 Boiling point under a pressure p,, = 101325 Pa (1 standard atmosphere).
bThese are the four lower defining points of the IPTS-68. (Note: the
values of temperature assigned to these points in EPT-76 are not the same

as those assigned in IPTS-68.)

The term equilibrium hydrogen means here that the hydrogen should have
its equilibrium ortho-para composition at the relevant temperature.
¢ The two neon points are for neon with the natural isotopic composition
of 2.7 mmol of 2INe and 92 mmol of 22Ne per 0.905 mol of 20Ne.
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Table 3. Differences between the EPT-76 (T5)
and the helium vapour pressure scales
(the 1958 *He scale (T'sg) and the 1962
3He scale (Tg; ))®
Tvp ,‘rvp - T76 Tvp Tvp - T76 T58 T58 - T76
(K) (mK) (K) (mK) (K) (mK)
0.5 —19 1.8 —39 32 —66
0.6 —21 20 —4.1 34 —68
0.8 —25 2.2 —44 3.6 —70
1.0 —29 2.4 —49 38 —-170
1.2 —32 2.6 —54 4.0 —-71
14 —35 2.8 —59 42 -71
1.6 =37 3.0 —6.3 45 —-71
32 —6.6 5.0 —71

T,, means an average of Ty and Ty up to 32K
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Fig. 1. A comparison of low temperature scales
and the definition of the EPT-76 in terms
of Tyac.®
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