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Short summary of research and development:

10" International Temperature Symposium (ITS10)

At the 10" International Temperature Symposium (ITS10), held in Anaheim, California, USA in April
2023, NRC co-authored 6 oral and 3 poster presentations, including the closing plenary presentation [1].
5 papers have been accepted for publication in the ITS10 proceedings [1, 2, 3, 4, 5].

Emerging technologies

Work continues on the metrological evaluation of emerging thermometry technologies. The
performance of ring-resonator thermometer was evaluated in [6, 7, 12, 15], including the detailed
uncertainty budget of 10 mK in [7] for the packaged device, and the overall review of the field of
emerging technologies in thermometry was published in [18].

International Temperature Scale of 1990

Recent ITS-90 research has focused on SPRT subrange inconsistency (Type 1 non-uniqueness) [5, 11],
and the implications of the coming mixed dissemination environment in which thermometers carrying
direct thermodynamic temperature calibrations coexist alongside those calibrated on the ITS-90 [1, 4].

Primary thermometry

First proof-of-concept measurement results from the new NRC acoustic gas thermometer were
presented at the ITS10 conference. NRC has also joined the EURAMET “Dissemination of the redefined
kelvin” (DireK-T) project as a collaborator, focusing on the 25 K to 273 K range.

Short summary of recent comparison activity:

CCT-K7.2021 water triple point comparison

Substantial efforts were devoted to the completion of the CCT-K7.2021 key comparison of triple-point-
of-water cells (Final Report published in the KCDB in May 2023 [13]). Besides the Final Report, 4 peer-
reviewed articles were published on: the comparison preparatory work [16], the uncertainty budget
[17], the applied statistical methods [2], and a critical evaluation of the results [3] with respect to the
previous key comparison. The comparison was completed in record time (2 years), and, compared to
CCT-K7, the spread of the national realizations was reduced by almost a factor of two and the
distribution of the results was only slightly asymmetric (no outliers).

Short summary of other activities:
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NRC chairs CCT-WG-KC and CCT-TG-Dig, and also actively contributes to the work of CCT-WG-CTh, CCT-
WG-NCTh, CCT-TG-CTh-ET, and CCT-WG-SP. CCT-TG-Dig was created at the last CCT meeting, and has
focused on digitalization of CCT documents: extraction of data for Application Programming Interface
(API) creation, machine-friendly restructuring of the MeP-K, and development of guidelines for indexing
and archiving. A recent main output of CCT-WG-CTh has been the first update of the T - Too consensus
estimate in over 10 years [14].
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