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SIM Technical
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Lucas Di Lillo (INTI - ARG)

Ensuring efficient and effective support
and technical review of calibration and
measurement capabilities (CMCs) for
publication in the Key Comparison
Database in order to support
calibration programs of SIM NMIs/Dls
through inclusiveness, interlaboratory
cooperation for metrological rigor, and
capacity building.



MWG 1: ELECTRICITY AND MAGNETISM
Chair: Felipe Hernandez / CENAM / México
fhernand@cenam.mx

Vice Chair: Mariano Real/ INTI / Argentina
mreal@inti.gob.ar

MWG 4: LENGTH

Chair: lan Leroux / NRC /Canada
ian.leroux@nrc-cnrc.gc.ca

Vice chair: Karina Bastida /INTI / Argentina
bastida@inti.gob.ar

MWG 7: MASS & RELATED QUANTITIES
Chair: Sheila Preste / LATU / Uruguay
spreste@latu.org.uy

MWG 10: FLOW AND VOLUME

Chair: Hernan Brenta / INTI / Argentina
hbrenta@inti.gob.ar

Vice Chair: Abed Morales / INACAL / Peru
amorales@inacal.gob.pe

MWG 13: STATISTICS AND UNCERTAINTY
Chair: Antonio Possolo / NIST / USA
antonio.possolo@nist.gov

MWG 2: PHOTOMETRY AND RADIOMETRY
Chair: Juan Pablo Babaro / INTI /Argentina
jbabaro@inti.gob.ar

Vice Chair: Thiago Menegotto / INMETRO / Brazil
tmenegotto@inmetro.gov.br

MWG 5: TIME AND FREQUENCY

Chair: Diego Luna / INTI / Argentina
luna@inti.gob.ar

Vice Chair: Oscar Fallas / ICE / Costa Rica
OFallasC@ice.go.cr

MWG 8: CHEMISTRY AND BIOLOGY

Chair: Brian Calderon / LACOMET / Costa Rica
bcalderon®@Ilcm.go.cr

Vice Chair: Patricia Grinberg / NRC / Canada
patricia.grinberg@nrc-cnrc.gc.ca

MWG 11: LEGAL METROLOGY
Chair: Sandra Rodriguez
srodriguez@lacomet.go.cr

MWG 14: METROLOGY FOR DIGITAL
TRANSFORMATION

Chair: Rodolfo Souza / INMETRO / Brasil
rssouza@inmetro.gov.br

Vice Chair: Eduin Culma / INM / Colombia
jeculma@inm.gov.co

MWG 3: THERMOMETRY

Chair: Carolina Herrera /LCM/Costa Rica
cherrera@lcm.go.cr

Vice Chair: Andrea Peruzzi / NRC / Canada
andrea.peruzzi@nrc-cnrc.gc.ca

MWG 6: IONIZING RADIATION AND RADIOACTIVITY
Chair: Lizbeth Laureano-Pérez / NIST / USA
lizbeth.laureano-perez@nist.gov

Vice Chair: Raphael Galea / NRC / Canada
raphael.galea@nrc-cnrc.gc.ca

MWG 9: ACOUSTICS, ULTRASOUND AND VIBRATION
Chair: Andrés Perez Matzumoto /CENAM / Mexico
eperez@cenam.mx

Vice Chair: Triantafillos Koukoulas /NRC / Canada
triantafillos.koukoulas@nrc-cnrc.ge.ca

MWG 12: QUALITY SYSTEM
Chair: Gabriel Molina / LACOMET / Costa Rica
gmolina@lcm.go.cr
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TECHNICAL FIELD

Electricity and Magnetism
Time and Frequency
Photometry and Radiometry

Thermometry
Length

lonizing Radiation and Radioactivity

Mass and Related Quantities

Flow and Volume
Chemistry and Biology

Acoustics, Ultrasound and Vibration

NMIS INVOLVED

INMETRO / NRC / UTE

UTA

INMETRO / NIST / INTI

INMETRO / INEN

INMETRO / LACOMET / NIST / CENAM / INTI

IRD

INMETRO / ON/DISHO / LACOMET / IBMETRO /
INTN / INACAL / CENAM / INTI

INMETRO

INMETRO / ON/DISHO / CENAM / IBMETRO / NRC

INMETRO / LACOMET / NIST / INACAL



TECHNICAL FIELD NMIS INVOLVED NMIS INVOLVED

e e, e Time and Frequency NRC 1
Activities
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New CMCs Length INTI / CENAM g

Electricity INTI / LACOMET 8



Activities in SIM: Comparisons | September 2025

moteco. USRS comer oA owme AN i T or
COMPLETE PROVISIONAL EQUIVALENCE
Electricity and Magnetism - 3 - - - - -
Time and Frequency - 2 - - - = -
Photometry and Radiometry - 1 - - - - -
Thermometry 2 - - = = = -
Length - - - - 2 - -
i o s ; 7 ; ; 1 - 1
Mass and Related Quantities - - - - - - -
Flow and Volume - - 2 3 - - 2
Chemistry and Biology - - - - - - -
Acoustics, Ultrasound and ) ) ) i i i 6

Vibration



lonizing Radiation and
Radioactivity (Dosimetry)

COMPARISON

BIPM.RI(1)-K2, K7

SIM-RI(1).K1,K4

BIPM.RI(I)-K6

APMP.RI(I)-K7

EURAMET.RI(I)-S16

EURAMET.RI(1)-K1.3

EURAMET.RI(1)-K4.3

DESCRIPTION

Low energy x rays, mammography x-ray energies with tungsten anode

Air Kerma and Absorbed Dose to Water in Co-60 Fields

MV x-ray absorbed dose to water

Measurement of Air Kerma in Mammography Beams

Comparison of personal dose equivalent at 0.07 mm and 3 mm depth,
Hp(0.07) and Hp(3), for beta radiation

Measurement of Air Kerma for Cobalt 60

Absorbed dose to water

SIM PARTICIPANTS

NIST

CNEA (2019), ININ(2020), LNMRI-IRD
(2022), CCHEN (2024), NIST (2025)

NIST

IAEA

NIST, ININ, NRC

IAEA

IAEA

STATUS
To be rescheduled

K1 Completed K4 In
progress

In progress

Draft B

Published

Published

Published



lonizing Radiation and

Radioactivity (Radioactivity)

COMPARISON

APMP.RI(II)-S4

CCRLRI(I1)-K2.Ho-166m.2024

CCRI(I1)-K2.Cd-109

SIM.RI(I1)-K2.Zn-65

CCRI(I1)-S15

BIPM.RI(II)-K1.Ac-225

CCRI(I1)-K2.Kr-85

DESCRIPTION

Large Area Sources, Surface Emission Rate Measurements

Activity of Ho-166m Solution
Activity of Cd-109 Solution

Activity of Zn-65 Solution

Cs-137 and K-40 in mushrooms
Activity of Ac-225 Solution

Activity of Kr-85 Gas

SIM PARTICIPANTS

NIST

ININ

NIST, NRC, ININ and LNMRI

NRC, NIST, ININ, CNEA, LNMRI pilot

NIST

NIST

NIST, NRC

STATUS

On going

Measurements Completed

Draft A

Draft A

Draft A
Completed

Planned for 2025



lonizing Radiation and
Radioactivity (Neutrons)

COMPARISON DESCRIPTION SIM PARTICIPANTS STATUS
CCRI(I)-K12 Neutron fluence measurements in monoenergetic neutron fields NIST and LNMRI In Progress

NIST (2019), NRC (2024),

CCRI(I1).51 Ambient dose equivalent meters LNMRI (2023) In progress

CCRI(I)-S2.Hp(10) Personal dose equivalent meters in ISO neutron fields NIST, NRC, IRD, ININ In Progress

CCRI(II)-K9.CF.2016 Emission rate comparison of the neutron emission rate from a 252Cf NIST, NRC and LNMRI Published
source - Published

CCRI(I11)-K8.2024 Key Comparison for Thermal Neutron Fluence Measurements NIST and LNMRI Scheduled

ASTM High Dose Calibration Services NIST, NRC Scheduled



Lengh

COMPARISON DESCRIPTION SIM PARTICIPANTS STATUS

Calibration of central length and variation of 6 steel INTI, BS), CENAM, CENAMEP AIP, DICTUC 5.A.,

SIM.L-52.2.n01 Suge blocks IBMETRO, INACAL, INEN, INM (CO), INMETRO, Draft B
gaug LACOMET, LATU, NIST, PAI, TTBS
Gauge blocks measured by mechanical and INTI, CENAM, DICTUC S.A., INACAL, INM (CO),
SllbSsezez il interferometric technique INMETRO, NIST, NRC DI 5
Time & Frequency
COMPARISON DESCRIPTION SIM PARTICIPANTS STATUS
CCTF-K001.UTC [UTC - UTC(K)] in ns those which contributed to the Circular T Measurement in progess
Photometry and Radiometry
COMPARISON DESCRIPTION SIM PARTICIPANTS STATUS

SIM-PR.K3 luminous intensity Measurement in progess



Acoustics, Ultrasound
and Vibration

COMPARISON

SIM.AUV.A-K6

SIM.AUV.V-K5

SIM.AUV.V-51

SIM.AUV.V-K3

SIM.AUV.U-K3

DESCRIPTION

Primary pressure calibration of laboratory standard microphones LS2P

Primary calibration of magnitude and phase of the complex sensitivity of
two accelerometers from 10 Hz to 20 kHz

Secondary calibration of accelerometer sensitivity magnitude following I1SO
16063-21:2003

Acceleration complex sensitivity

SIM PARTICIPANTS

INMETRO, CENAM, INTI,
LACOMET,NIST, NRC

CENAM, PTB

CNAM, INACAL, PTB

NIST, CENAM, INMETRO, NRC

STATUS

Measurement in progess

Report in progress, draft B

Report in progress, draft B

Measurement in progess

planned



Chemistry and Biology

COMPARISON DESCRIPTION

SIM.QM-S17 Ethanol in Water

SIM.QM-S11& P25 Trace of As, Cd, P and Na in Mate

SIM.QM-S12 Elements in Natural Water
SIM.QM-S13 Elements in Cu Concentrate & Ore
SIM.QM-S16 Metals in Water

SIM.QM-S18/P27 Cadmium and lead in cacao powder
SIM.QM-S3 Methane in air

SIM.QM-S4 Nitric oxide in nitrogen.
SIM.QM-S14 Carbon Dioxide in Nitrogen
SIM.QM-S15 Methane in Air

SIM.QM.Pilot study SARS-CoV-2 DNA Copy number quantification

SIM PARTICIPANTS

DMDM, FTMC, IBMETRO, IMBIH, INACAL, INM , INMETRO, INTI, ISP,
LATU,

LATU, CENAM, EXHM/GCSL-EIM, HSA, INACAL, INM, INMETRO,
INTI, ISP, LACOMET, MIRS/IJS/F-2,0-2,

NRC, EXHM/GCSL-EIM, GL, GUM, IBMETRO, INACAL, INMETRO,
INTI, LATU, MIRS/I)S/F-2,0-2, NIM, NIMT, NMIA, NMIM, NMLPHIL,
NPLI, SNSU-BSN

CENAM, CODELCO, IBMETRO, INACAL, INMETRO, INTI, LACOMET,

INMETRO, EXHM/GCSL-EIM, FTMC, GUM, IBMETRO, IH-LQPM,
INACAL, INM (CO), INTI, ISP, IW, KEBS, LACOMET, LATU,

NRC, CENAM

INMETRO, NIST

INMETRO, NIST

CENAM, INMETRO, LATU, INTI, NIST

CENAM, INMETRO, LATU, INTI, NIST

STATUS

KCDB (Published on)

Draft B & Final Report (under discussion)

KCDB (Published on)

Draft B & Final Report (presented to IAWG)

Running

Draft A (presented to IAWG)
KCDB (Publish n

KCDB (Published on)

Draft A (under discussion)
Draft B (under discussion)

Draft A (under discussion)


https://iopscience.iop.org/article/10.1088/0026-1394/60/1A/08020
https://iopscience.iop.org/article/10.1088/0026-1394/61/1A/08002
https://iopscience.iop.org/article/10.1088/0026-1394/62/1A/08014
https://iopscience.iop.org/article/10.1088/0026-1394/62/1A/08014
https://iopscience.iop.org/article/10.1088/0026-1394/62/1A/08014
https://iopscience.iop.org/article/10.1088/0026-1394/62/1A/08014
https://iopscience.iop.org/article/10.1088/0026-1394/62/1A/08015
https://iopscience.iop.org/article/10.1088/0026-1394/62/1A/08015
https://iopscience.iop.org/article/10.1088/0026-1394/62/1A/08015
https://iopscience.iop.org/article/10.1088/0026-1394/62/1A/08015

Electricity

COMPARISON

CCEM-K5.2017

CCEM-K9.2018

CCEM-K13

SIM.EM-S13

SIM.EM.RF-517

SIM.EM.RF-S16

SIM.EM-S18

DESCRIPTION

Active Power at 53 Hz

AC-DC voltage transfer standards

Frequency from fundamental 53 Hz up to 50th harmonic

Voltage, Current and Resistance Comparison (DMM)

Scattering Coefficients - PC-3.5 connector

RF Power

Error measurement in standard voltage transformers

Active Power 53 Hz, 120V, 240 V, 5 Aand 10 A, PF 1, 0.5 and 0 lead, PF
0.5lag and 0 lag

Voltage, Current and Resistance (DMM)
Capacitance, 10 pF, 100 pF, and 1000 pF, 1.592 kHz, 1 kHz
AC-DC Voltage Transfer

Low Resistance Values, 100 m, 10 m, 1 m, and 0.1 m, 100 mW

SIM PARTICIPANTS

NIST, INMETRO, CENAM

NRC, NIST, INMETRO, INTI

NIST, NRC

INTI,UTE, INM, ICE, CENAMEP, INACAL, INMETRO,
IBMETRO, CENAM

INTI, INMETRO, UTE, ICE, CENAM, INACAL

UTE, INMETRO, NIST, CENAM, INTI

INTI, ICE, CENAM, UTE, CENAMEP, INMETRO, INE, INACAL

STATUS

Measurement in progess

Measurement in progess

Measurement in progess

Finish

Finish

In progress

In progress

Planned

Planned

Planned

Planned

Planned



Projects and Activities

PHOTOMETRY

* Online SIM MWG2 for Photometry and Radiometry
2024 Meeting. 06/12/2024.

» Online attendance by the SIM-WG2 Chair at the
CCPR Working Group Meetings (WG-CMC, WG-KC,
WG-SP) held in Vienna, Austria. 03-04/07/2025.

* Online presentation on "The use of LEDs in
photometry", Dr Weigiang Zhao - National Institute
of Metrology of China - Chair of the CCPR-WG-SP-
TG12: Discussion Forum on the Use of White LED
Sources for Photometry - Author of more than 30
publications on radiometry and photometry.
06/12/2024.

= Participation of the WG Chair in the CCPR meeting.

TIME AND FREQUENCY

= Project: SIM GNSS receiver. The equipment was
characterized and sent to Mexico for the
calibration of CENAM's receiver.

»= BIPM - SIM UTC Summer School: 7-9 May 2025
at CENAM, Querétaro, Mexico, supported by
IEEE and BIPM.

» Meeting (online): Impact of Negative Leap
Seconds on Time & Frequency Infrastructure,
with Patrizia Tavella from BIPM.



BIPM-SIM UTC
Summer School

= Supported by IEEE.

»= Was held from May 7-9, 2025, at CENAM in
Queretaro, Mexico, to address several
regional challenges in time and frequency
metrology by providing intensive training to
expand workforce capabilities.

* The school had a total of 34 participants,
including students, instructors and invited
speakers from the following 18
nations: Bolivia, Mexico, Canada, Brazil,
Guyana, Columbia, Trinidad and Tobago,
Jamaica, Guatemala, Bahamas, Cost Rica,
Peru, Argentina, Panama, Uruguay, India,
United States, and France.




Projects and Activities

IONIZING RADIATION

= Workshop on gas counting on June 4-6, 2024, with
participation from NIST and NPL. (KRISS, NIM,
LNHB, and NMIJ remotely on final day).

FLOW AND VOLUME

» Purchase of micro pipetes for intercomparisons.

QUALITY SYSTEM

» MWG meetings in November 2024 (new chair and
vice chair election) and May 2025.

ACUSTICS AND VIBRATION
= SIM MWG-9Meeting: 2024-11-25 & 2025-04-24.

THERMOMETRY

Workshop: SIM-MWG3 (one): ITS-90 coefficient
calculation software validation NIST Virtual
Workshop.

SIM-MWGS3 virtual meetings (two): 12-16-2024
and 05-02-2025.

SIM-MWG3 Dew/frost point temperatures
intercomparison Technical Committee (two):
12-09-2024 and 5-29-2025.

SIM-MWG3 CMCs Reviewers Committee
(three): 5-23-2025; 6-12-2025 and 7-24-2025.

SIM-MWGS3 Planning and Strategy (CBKT)
Committee (one): 5-29-2025.



Projects and Activities

MASS AND RELATED QUANTITIES

» Workshop: Calibration of weighing instruments: automatic instruments and microbalances
» Participation of the WG Chair at the CCM meeting

» SIM MWG7 Meeting Bogota - Colombia, 2025

M4DT

= “Workshop on Metrology cloud, IA and |oT” to promotes the application of digital transformations tools in metrology
services in the member NMls, Buenos Aires, Argentina, February 2025.



Projects and Activities

2025 SIM CALL FOR PROJECTS

The 2025 call for proposals received 21 high-quality
submissions. After careful review, the Committee has selected
the projects to be supported with SIM funds.

"Intensive course in pressure and vacuum metrology
(virtual), a training course for peer reviewers in the
magnitude of Pressure, CMC development, presentation
workshop, and in parallel an International comparison in
gauge pressure”,

"Meeting/Conference for Multisectoral Working Group 4 - to
be held in Buenos Aires”.

" Workshop for sharing/planning in Legal Metrology".

"Equipment parts needed to replicate BIPM-SIRTI" (purchase
of the 296 ScintiPack High-Rate PMT Base with Preamplifier
and HV Supply”).

Joint the two projects “capacitacién and collaboration on
Acoustics Metorlogy” and “Workshop with the goal of
including Digital transformation on acoustics and vibrations".



m COUNTRY NMI/DI HOST CANDIDATE

NORAMET
CARIMET
CAMET
Projects and
Activities
SIM SCHOOL 2024 ANDIMET
As part of the SIM School
project, 20 scholarships
were funded for students
who participated in the
school.
SURAMET

Mexico

Trinidad and
Tobago

Honduras

Panama

Bolivia

Colombia

Peru

Venezuela

Argentina

Brazil

Uruguay

ININ
TTBS

BBSQ
CEHM

CENAMEP

IBMETRO

INM

INACAL

SENCAMER

INTI

INMETRO

LATU

NIST

INMETRO

TTBS

INM

INACAL

NIST

INTI

CENAM

NIST

CENAM

NRC

INTI

CENAM

IBMETRO

IBMETRO

CENAM

NIST

CENAM

NRC

CENAM

Marissa Maldonado Velazquez
Nigel Cudjoe

Brendon Johnson

Gerson Garcia

Edwin Aizpurua

Wendy Rocio Calle Villarroel
Yamil Acho Sarzuri

Oscar Torres Montafio

Sergio Luis Davila Gonzalez
Jorge Luis Galvis Arroyave
Cristhian Paredes

Joan Manuel Calzado Cantefio
Ricardo Sanchez Avilés

Kendra Maiskel Sanchez Carpio
Bruno Junior Pellizzoni Garcia
Marina Silvia Toscana

Pablo Gonzalo Etchepareborda
Regiane Maria de Souza

Thiago Antonio Bacelar Milhomem

Gimena Colombo



BIPM e-LEARNING

PLATFORM

As part of the SIM School
project, some presentations
had been recorded and
uploaded to the BIPM e-
learning platform

PDF presentations from the Summer school
1-International-Metrology-KUANBAYEV-.pdf
2-Traceability-DI-LILLO pdf
3) Quality infrastructure and NMI rol—ARIAS. pdf
4) SIM Org - structure, role, history, projects accomplishments—KARAM _pdf
5) lenizing Radiation-—--LAUREANO pdf
6) ElLectricity-—-DI LILLO. pdf
7) Photometry and Radiometry-—-MATAMORROS pdf
8) Mass—SANTO pdf
Acoustics, Ultrasound and Vibration- TRIANTTAFILOS.pdf
Chemistry—CALDERON. pdf
FLow and Volume---ROBERTO ARIAS pdf
Legal Metrology-—-J SANCHEZ pdf
Legal Metrology-—-CULMA p pdf
Lenght-- SAWYER pdf
Quality Systems—FERREIRA.pdf
Thermometry —PERUZZI pdf
Time and Frequency--GERTSVOLF pdf
Uncertainty —-SANCHEZ .pdf

Time and Frequency

The lecture provides a top-level infroduction into the domain of TF metrology. if presents the basic principles of clocks, TF measurements, clock
ensemble, time dissemination, and other. The lecture also describes the activities of SIM and CCTF in the area and presents the key fopics the
TF community is working fowards.

Biography

Dr. Marina Gertsvoif was the Research Scientist and the Team Leader for Frequency and Time (F&T) group at NRC responsible for realising
the second, an Si unif of time, and for maintaining and disseminating the official time for Canada, UTC(NRC) from 2009 to 2025. She served as
the Chair of the International Atomic Time Working Group af the Consultative Committee of Time and Frequency from 2018 to 2025, as the Co-
Chair of the Subgroup on Education at the Redefinition Task Force of the CCTF from 2020 to 2025, and as Deputy Technical Chair of the
Systema Interamericano de Metrologia (SIM) from 2021 to 2024 among others. Since 2025 Marina has taken on the job of the Director of the
Quantum Sensors program at NRC. She received her PhD in Physics from the University of Ottawa in 2009.

Measurement of Frequency




SURAMET Project
on Biogas-Biomethane

ACTIVITIES

» 3-day internship of one expert . Goal: Development of methodology to analyze

(INMETRO) at NPL to develop new CRM
of gases impurities and new methods to
analyze those impurities. May 20-22,
2024.

5-day internship at INMETRO of three
experts (INTI, LATU, LCM, CENAM) to
discuss the results and the analysis
improvement obtained from the use of
CRM of gases impurities, and to develop
new methods to analyze those
impurities. June 03-07, 2024.

Realization of an online SURAMET forum
to disseminate information on the use
and development of gases impurities
CRMs (no cost). Mar. 2025 (TBD).

. @
\Ya

impurities (O,, Ar and N,) on the gaseous matrix,
of CRM to determine those impurities, and of
CRM of biogas and biomethane to establish
metrological traceability.

Resources: Inmetro experts and facilities in the
gravimetric development of CRM gas mixtures
and in the development of methodologies for
analyzing the purity and the main impurities in
biogas/biomethane, including the feasibility of
standard mixtures for biomethane and biogas.



SIM-NCSLI Early Carrier
Metrologist Award Project:

= This project that started during the pandemic aims to
have young metrologists (under 5 years) write about
scientific or industrial papers & present them at the NCSLI
Conference in the USA.

* In 2022 we were able to select 4 papers of young
metrologists among the 5 SIM Sub Regions and, together
with the 6 winners from 2020 & 2021, we sent 10 winners
to the Texas NCSLI 2022 Conference.

= |n 2023, 3 of the 4 winners attended NCSLI 2023
Conference in Orlando, USA.

= In 2024, we received 12 papers & had 5 winners from the
5 SIM Sub Regions & 1 of the was a Runner Up finalist for
the BEST PAPER AWARD on the NCSLI-CPEM July
Conference.

* |n 2025 we have 3 winners: Darwin Choy from CAMET,
Shagkira Emanuel from CARIMET and Guillermo
Schneider from SURAMET




JCRB MEETING

Tasken, Uzbekistan
23rd | 24th September 2025

It JCrRB

Javier A. Arias Real
SiM

Lucas Di Lillo




CMC submission and
review: Overview

702 cmcs *
)

(30 %

CMCs carried over from
previous reporting
period

1618 cmcs *

(70 %)
CMCs newly submitted
during the 12 months

‘ Inputs |

JCRB
Review

* Reporting period:
From 28/08/2024 -
1/09/2025

|
* Approximately 2320
CMCs in the process

30 cmcs 62 cmcs

(1.5%) (3 %)
Withdrawn Not Approved

1352 cmcs

(58 %)
Approved and
Published

881 cmcs

(38 %)

In the process-
carried over to next
reporting period

Outputs



Thanks.

Lic. Lucas Di Lillo
SIM Technical Committee Chair | INTI - Argentina

[dilillo@inti.gob.ar

SISTEMA
INTERAMERICANO
DE METROLOGIA

|

Follow us on:

@ facebook.com/metrosim
@ youtube.com/simmetrology7958

@ www.sim-metrologfa.org
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