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PT B-2006:
A new *He vapor-pressure scale from 0.65 K to 3.2 K consistent with the PL TS-2000
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Presently, there are two overlapping but diffetatgrnational Temperature Scales adopted in
the low-temperature range between 0.65 K and h&international Temperature Scale of
1990, ITS-90 [1], and the Provisional Low-Temperat8cale PLTS-2000 [2]. Close to

0.65 K, however, the scales deviate from each atbtwesiderably. It is known that in the over-
lapping range, the ITS-90 — in contrast to the PIZDB0 — shows clear deviations from ther-
modynamic temperature [3, 4].

To overcome this unacceptable situation, at PTBva’hle vapor-pressure scale (in short:
PTB-2006) has been established [5]. The PTB-20@6nsistent with thermodynamic tem-
perature within 0.6 mK standard uncertainty inntwole definition range. Above 2 K it passes
into the ITS-90 and below 1 K into the PLTS-2000ntpared to the ITS-90, the PTB-2006
exhibits only one third of the thermodynamic unairty between 0.65 K and 1 K.

For establishing the PTB-2006, a data set has texved for the temperature dependence of
the*He vapor pressure that covers the total range &% K to 3.2 K. This data set, as well
as an adapted neive vapor-pressure polynomial, has recently beetighed [5]. The poly-
nomial has exactly the same structure as thatinsd®-90. To allow confirmation by the
international community, complete information isen for the PTB-2006 including detailed
uncertainty budgets.

The PTB-2006 shows how the ITS-90 and the PLTS-2@00be combined in future to form
one improved and unified International Temperageale, which ranges from the lowest to
the highest temperatures. This simply can be dgrreflacing théHe vapor-pressure poly-
nomial coefficients used for the definition of theale ITS-90 with those of PTB-2006. The
vapor pressure equation of ITS-90 fste above the lambda point can be used as before.
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