CCT member and observer Activity Report

Period: from January to December 2025
Institute: Centro Nacional de Metrología (CENAM)
State economy: México
Number of persons involved in thermometry of the institute: 9
The Thermometry Group (DTR) maintains, as a National Temperature Standard, the reproduction of the International Temperature Scale of 1990 (EIT-90). In addition, the DTR maintains the National Standards of Humidity in Air, Moisture in Solids, Thermal Conductivity of Non-Conductive Solids, Thermal Conductivity of Conductive Solids, and Thermal Conductivity of Simple Fluids.
DTR has started research work in primary thermometry based on Doppler-induced broadening, in conjunction with the time and frequency group of CENAM and the Center for Advanced Studies, CINVESTAV – National Polytechnic Institute.
DTR staff collaborate directly with staff from working groups of other National Metrology Institutes around the world, and have carried out training stays, the development of joint projects, and comparisons of measurement results.
The dissemination of the values of the national standards is carried out through the calibration of the standards of the secondary laboratories. With this, secondary laboratories and industry in general can reach the levels of uncertainty in their measurements suitable for their processes.

Summary of research and development:
Started research work on primary thermometry based on the measurement of the Doppler-induced broadening of a well-isolated absorption line in a diluted gas in thermodynamic equilibrium, using laser absorption spectroscopy in the linear regime of light–matter interaction. The Doppler width reflects the Maxwell-Boltzmann velocity distribution of gas particles and relates the thermal energy kBT to an optical frequency ν, reducing temperature determination to a frequency measurement—the most precisely measurable quantity. Leveraging this direct frequency-temperature relationship, we began developing an experimental setup to measure the absolute thermodynamic temperature of 133Cs atomic gas using laser spectroscopy on the D2 line, thereby achieving a practical realization of the kelvin through Doppler broadening thermometry.
Development of a measuring model for the gravimetric method by drying in N-stages applied to materials with high moisture content. The gravimetric method by oven drying is widely used for moisture measurement in solid materials, following a drying protocol that includes specific conditions such as drying time and temperature. Although this method is reliable for many types of materials, some materials with high moisture content require a pre-drying process at low temperature before final drying. In these cases, the drying process can be carried out in several stages to achieve favorable grinding conditions.
Have continued work on fixed points for radiation thermometry below the silver point:
(1) Design and construction of fixed-point blackbodies for the calibration of radiation thermometers below the silver point: Tin freeze point blackbody. Presently, we have the following fixed points below the silver point: aluminium, indium, gallium, and eutectic indium-gallium.
(2) Design and construction of low-temperature furnaces for fixed-point blackbodies below the silver point.
Started a project to design, build, and evaluate a measurement system that allows the verification and calibration of thermometers used to measure air temperature.

Summary of recent comparison activity:
Collaboration on Technical Protocol and preparation for the SIM.T-K6 and SIM.T-K8 Comparison of Realizations of Dew/Frost-Point Temperature over the Range - 30 °C to + 65 °C. The participants’ results for the below ambient dew/frost-point temperatures: - 30 °C, - 10 °C, + 1 °C and + 20 °C, will be linked to CCT-K6 Key Comparison Reference Value (KCRV), and results for the following above ambient dew point temperatures: + 30 °C, + 50 °C and + 65 °C, will be linked to CCT-K8 Key Comparison Reference Value (KCRV), in which the National Institute of Standards and Technology (NIST) previously participated. The completed registration form for the proposed SIM.T-K6 dew/frost-point temperature intercomparison and SIM.T-K8 dew-point temperature intercomparison was submitted by the pilot (NITS) on 07/01/2026 and registered in the KCDB database on 15/01/2026.

Summary of other activities:
Support to SIM-NMI
for humidity measurements.
for moisture content in grains (mainly corn).
for the National Organizations in charge of the cold chain in medicines and food.
National Health Sector
For the State Health Laboratories. Training and consulting on temperature measurement with clinical thermometers and strengthening of their calibration capabilities.
For CQMS (Querétaro State Medical and Health Cluster). Pilot study of clinical thermometers.
For COFEPRIS (Federal Commission for Protection against Sanitary Risks). Development of test methods for clinical thermometers and support in strengthening national regulations.
National Food Sector
For the CANAMI (National Chamber of Industrialized Corn). Development of moisture content measurements in corn samples to verify their commercial meters. Promoting the implementation of the national standard NOM-SECOFI-226-2018.
For APEAM (Mexican Association of Avocado Producers). Characterization of the dry matter measurement system using the microwave method and comparison with the method developed at CENAM (National Center for Metrology). Development of a calibration method for meters used to measure dry matter in Hass avocados.
For BUAP (Puebla State University). Characterization of the soil moisture content measurement system for use in calibrating commercial meters (including the BUAP prototype). Development of an infrared thermography calibration method for agricultural applications related to the health of plants and vegetables
National Climate Change Sector
For SEMARNAT (Ministry of Environment and Natural Resources) and the National Meteorological Service. Development of a calibration system for automatic weather stations.
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