
12 August 2023

ISTITUTO NAZIONALE DI RICERCA METROLOGICA
Repository Istituzionale

Realizing the redefined kelvin: Extending the life of the ITS-90 / Pearce, Jonathan; Rusby, Richard;
Veltcheva, Radka; Del Campo, Dolores; Garcia Izquierdo, Carmen; Merlone, Andrea; Coppa, Graziano;
Eusebio, Liliana; Bojkovski, Jovan; Zuzek, Vincencij; Sparasci, Fernando; Pavlasek, Peter; Kalemci, Murat;
Uytun, Ali; Peruzzi, Andrea; Kowal, Aleksandra. - (2023). (Intervento presentato al convegno Tenth
International Temperature Symposium tenutosi a Anaheim, CA USA nel April 3-7, 2023)
[10.6028/NIST.SP.2100-05].

Original

Realizing the redefined kelvin: Extending the life of the ITS-90

Publisher:

Published
DOI:10.6028/NIST.SP.2100-05

Terms of use:

Publisher copyright

(Article begins on next page)

This article is made available under terms and conditions as specified in the corresponding bibliographic
description in the repository

Availability:
This version is available at: 11696/76919 since: 2023-06-05T13:42:02Z



Published by: 

 

NIST Special Publication 2100  
NIST SP 2100-05 

ITS10 Conference Digest 
Tenth International Temperature Symposium 

Anaheim, CA USA 
April 3-7, 2023 

Christopher Meyer 
Editor, ITS10 Conference Proceedings 

Kathryn Miller 
Editor, ITS10 Conference Digest 

Weston L Tew 
Chair, International Program Committee, Chair 

Howard Yoon 
Vice Chair, International Program Committee 

This publication is available free of charge from:  
https://doi.org/10.6028/NIST.SP.2100-05 

 

 
  

https://crossmark.crossref.org/dialog/?doi=10.6028/NIST.SP.2100-05


NIST Special Publication 2100  
NIST SP 2100-05 

ITS10 Conference Digest 
Tenth International Temperature Symposium 

Anaheim, CA USA 
April 3-7, 2023 

Christopher Meyer 
Sensor Science Division 

Physical Measurement Laboratory 
Kathryn Miller 

NIST Research Library and Museum 
 

Weston L Tew 
Sensor Science Division 

Physical Measurement Laboratory 
Howard Yoon 

Sensor Science Division 
Physical Measurement Laboratory 

 
 

This publication is available free of charge from:  
https://doi.org/10.6028/NIST.SP.2100-05 

April 2023 

Published by: 

 

U.S. Department of Commerce  
Gina M. Raimondo, Secretary 

National Institute of Standards and Technology  
Laurie E. Locascio, NIST Director and Under Secretary of Commerce for Standards and Technology 

 

Conference Sponsored by: 

   



NIST SP 2100-05 ITS10 Conference Digest 
April 2023 

Certain commercial equipment, instruments, software, or materials, commercial or non-commercial, are identified in 
this paper in order to specify the experimental procedure adequately. Such identification does not imply 
recommendation or endorsement of any product or service by NIST, nor does it imply that the materials or 
equipment identified are necessarily the best available for the purpose.  
 
Publications in the SP 2100 subseries are proceedings from conferences organized predominately by NIST scientific 
and technical staff. These proceedings are published as a single document that includes all abstracts or extended 
abstracts accepted by the conference organizers. This publication may include external perspectives from industry, 
academia, government, and others. The opinions, recommendations, findings, and conclusions in this publication do 
not necessarily reflect the views or policies of NIST or the United States Government. 

NIST Technical Series Policies 
Copyright, Use, and Licensing Statements 
NIST Technical Series Publication Identifier Syntax 

Publication History 
Approved by the NIST Editorial Review Board on 2023-03-31 

How to Cite this NIST Technical Series Publication 
Meyer C, Miller K, Tew WL, Yoon H (2023) Conference Digest. (National Institute of Standards and Technology, 
Gaithersburg, MD), NIST Special Publication (SP) 2100-05. https://doi.org/10.6028/NIST.SP.2100-05  

NIST Author ORCID iDs 
CM: 0000-0001-9124-3339 
KM: 0000-0001-8005-089X 
WLT: 0000-0002-9979-9136 
HY: 0000-0002-8999-9441 

Contact Information 
its10@nist.gov   

https://doi.org/10.6028/NIST-TECHPUBS.CROSSMARK-POLICY
https://www.nist.gov/nist-research-library/nist-technical-series-publications-author-instructions#pubid
mailto:its10@nist.gov


Realizing the redefined kelvin: Extending the life of the ITS-90 
J.V. Pearce1, R.L. Rusby1, R.I. Veltcheva1, D. del Campo2, C. Garcia Izquierdo2, A. Merlone3, G. Coppa3, A. 
Kowal4, L. Eusebio5, J. Bojkovski6, V. Žužek6, F. Sparasci7, P. Pavlasek8, M. Kalemci9, A. Uytun9, A. 
Peruzzi10 
1National Physical Laboratory, United Kingdom 
2Centro Español de Metrología, Spain 
3Istituto Nazionale di Ricerca Metrologica, Italy 
4Instytut Niskich Temperatur i Badań Strukturalnych, Poland 
5Instituto Português Da Qualidade, Portugal 
6Laboratorij za metrologijo in kakovost, Univerza v Ljubljani, Slovenia 
7Laboratoire Commun de Métrologie LNE-CNAM, France 
8Slovenský metrologický ústav, Slovakia 
9TÜBİTAK Ulusal Metroloji Enstitüsü, Turkey 
10National Research Council Canada, Canada 
Corresponding Author: jonathan.pearce@npl.co.uk 

JP ORCID: 0000-0003-1515-8815 
 

Following the redefinition of the kelvin [1,2], the user is presented with a more nuanced traceability choice through 
the mise en pratique for the definition of the kelvin (MeP-K-19) [3]. Here we describe research to address several 
present and potential shortcomings with the current main dissemination route, namely using the International 
Temperature Scale of 1990 (ITS-90) [4]. The ITS-90 has served the global temperature measurement community 
well, providing reliable, low uncertainty traceability for over 30 years. However, there are some potentially life-
limiting issues for the ITS-90. Among these are the impact of the main types (1 and 3) of non-uniqueness which 
currently limit the uncertainties achievable with the ITS-90, and the need to identify a possible alternative to the 
mercury triple point (a key fixed point of the ITS-90) whose use could be banned by an international treaty [5]. 
Progress in addressing these problems will be described through: 

• New determinations of Type 3 non-uniqueness have been undertaken in the range –189 °C to 156 °C and 
between 660.323 °C and 961.78 °C; 

• A comprehensive evaluation of Type 1 non-uniqueness on a large number of Standard Platinum Resistance 
Thermometers (SPRTs) across multiple regions; 

• New designs of CO2 and SF6 cells for use with long-stem SPRTs. These have been improved by using purer 
gases and more stable and uniform temperature-controlled baths, and by the development of a flexible set-up 
that can accommodate both capsule and long-stem SPRTs. The effect of replacing mercury on the ITS-90 
interpolating equations and uncertainty propagation is also being investigated. 
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