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New estimation technique for reference frequency values 

Calculation of 14 frequency values from 105 frequency ratios

(33 optical ratios and 72 absolute frequency measures vs Caesium)

The new computational mode takes account of 483 correlations
S. Bize, co-chair of Joint W G FS

A step towards a new optical definition 
for the second. 



3www.bipm.org

New estimation technique for reference frequency values 

Calculation of 14 frequency values from 105 frequency ratios

(33 optical ratios and 72 absolute frequency measures vs Caesium)

The new computational mode takes account of 483 correlations
S. Bize, co-chair of Joint W G FS

A step towards a new optical definition 
for the second. 



4www.bipm.org

400th publication of CIRCULAR‐T in April 2021

UTC transferred to BIPM from BIH in Jan 1988

Now 90 labs 
participating

from 10‐13 to 10‐16 accuracy
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400th publication of CIRCULAR‐T in April 2021

UTC is extremely resilient

NMI participation increased during the period 
of global pandemic. 
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Staff news

Dr Vincent Gressier (formerly of IRSN, France) 
has been recruited as Head of the Ionising 
Radiation Department following the retirement 
of Dr Steven Judge at the end of June 2021.
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Dosimetry metrology – upgrading capabilities

High‐energy x‐ray beams (6 MV ‐ 18 MV) at DOSEO

• Launch of the calibration service for secondary standards for NMIs/DIs.
• New calorimeter for primary absorbed dose measurements

• New high‐voltage generator installed and automation of the calibration bench
• Design of a new primary standard (free‐air chamber)

Medium‐energy x‐ray beams (100 kV – 250 kV) at the BIPM

No interruption in services. 

Full range of BIPM services for the NMIs in high‐energy x‐ray beams now available
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Radionuclide metrology – new services

• First BIPM comparison of Co‐60 in progress

with 10 participants.

SIR Transfer Instrument (SIRTI) short‐lived radionucleides for nuclear medicine

• First remote SIRTI comparison at the PTB (in progress)

SIRTI reproducibility check: < 5 x 10 ‐ 4

SIR extension for emitters (ESIR) based on TDCR instrument at the BIPM
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• Primary δ13C scale realization
• CO2 emission source measurement
• 20 participants worldwide
• 120 samples

• Unique reference facility
• On-demand comparison service to NMIs
• 0.02 μmol/mol reproducibility
• WMO DQO at 0.1 μmol/mol

CO2 isotope ratio reference facility [CCQM‐P204]

CO2 amount fraction reference facility [BIPM.QM‐K2,5] 

Chemical metrology – new comparison services
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• October 5th-7th - 160 participants 

 Establishment of a CCQM Task Group for NMIs to develop a metrology 
roadmap to improve pandemic readiness.

 One of the challenges will be to be able to show metrology responses on 
a day/week timescale instead of month/years!

Comparisons supporting COVID‐19 diagnostic measurements at NMIs

CCQM Workshop – A roadmap for metrology for pandemic readiness

Chemical metrology – focus on the pandemic

• CCQM P199b: SARS-CoV-2 RNA copy number 
quantification

• CCQM-P216: SARS-CoV-2  Monoclonal Antibody 
quantification
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• 2nd May 2021 Launch
• 6 modules over 6 months
• 10 scientists on intensive course
• Measurements in own laboratory
• 90 scientists with on-line access

FTIR for Gas Standard Characterization

Organic Analysis for CRM Characterization

Chemical metrology – Capacity Building and Knowledge Transfer

• 1st September 2021 Launch
• 6 Modules over 6 months
• NIMT and NMISA scientists on intensive course
• FTIR facility development in home institute
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BIPM Kibble balance ‐ first realization of the kg
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 participation in CCM.M‐K8.2019 
 standard uncertainty 49 μg at 1 kg (4.9 x 10‐8)

Realization of the kg using Kibble balances and XRCD method
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Quantum Hall standards ‐ upgrading for on‐site comparisons

• Implementation of a new compact QHR system based on graphene
• more easily transportable with reduced operating costs
• allowing cryogen-free operation

Two types of graphene QHR samples tested

Commercial samples from
Graphene Waves based on 

NIST technologies

PTB sample developped
within the GIQS EURAMET 

project

Samples from other sources to be tested in the 
near future.

Performance of graphene
(from PTB) versus 
conventional GaAs

Quantized to 2 ppb or less above 3.5 T @ 4.2 K
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The CIPM has launched a Task Group on 
the “Digital SI Framework”

To enable SI‐based digital 
communication in industry

To support the digital science and 
open‐science paradigms

To get metrological services ready for 
artificial intelligence

CIPM initiative to provide a Digital SI Framework

22nd– 26th February 2021

600 participants on‐line



15www.bipm.org

CIPM initiative to provide a Digital SI Framework

22nd– 26th February 2021

600 participants on‐line

How can the work of the 
BIPM laboratories and 
databases support the 
development of “digital 

NMIs”?

How can we support progress 
towards the use of

Digital Calibration Certificates?
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25 748 CMCs
regionally and internationally peer‐
reviewed CMC declarations

1,710 comparisons
1082 key, 628 supplementary 
comparisons

262 Institutes
• 102 National Metrology Institutes 

‒ 63 Member States
‒ 39 Associates

• 4 International organizations
(ESA, IAEA, JRC, WMO)

• plus 156 Designated Institutes

262 Institutes
• 102 National Metrology Institutes 

‒ 63 Member States
‒ 39 Associates

• 4 International organizations
(ESA, IAEA, JRC, WMO)

• plus 156 Designated Institutes

6 RMOs
Playing an important role to support 
mutual confidence in the validity of 
calibration and measurement 
certificates issued by participating 
institutes

6 RMOs
Playing an important role to support 
mutual confidence in the validity of 
calibration and measurement 
certificates issued by participating 
institutes

The Key Comparison Database (KCDB)
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6 RMOs
Playing an important role to support 
mutual confidence in the validity of 
calibration and measurement 
certificates issued by participating 
institutes

(August 2019) Web access Machine access

The Key Comparison Database (KCDB)

Application 
Programming 

Interface
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Technical details
pdf file generated using Metanorma software (presently being 
checked at BIPM).
Semantic enrichment* using:

• MathML for equations
• UnitsML for units

* Semantic enrichment: adding a layer of metadata for machine‐
readability 

xml version of SI‐brochure complete

For scientists to share the universe of 
scientific information, the essential 
foundations are:

• Persistent identifiers: mechanisms for 
naming and locating documents, data 
and software in a persistent manner;

• Metadata and ontologies: mechanisms 
for discovery of, and access to, 
documents, data and software in a 
structured manner;

XML file pdf or HTML file

middle‐ware

Strategic Research and Innovation Agenda (SRIA) 
of the European Open Science Cloud (EOSC)  ‐

Version 1.0 15 February 2021
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new BIPM APIs

https://webtai.bipm.org/api/v0.1/https://www.bipm.org/en/cipm‐mra/kcdb‐api

... search for www.bipm.org for “API” 
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Institutional and technical liaison

OIML

• World Metrology Day 2021 ‘Measurement for health’; poster by SASO, 
Saudi Arabia (GULFMET) 

• New joint BIPM/OIML publication OIML D1:2020 National metrology 
systems ‐ Developing the institutional and legislative framework 
(December 2020)

ILAC

• BIPM‐ILAC joint webinar: Mining KCDB 2.0 in the context of 
accreditation (21 January 2021)

• Participation in the ILAC AIC online meetings
• Promoting SI and RMO‐NMI/CIPM MRA interests during the revision of 

the following ILAC documents 

OECD

• Contribution to the Compendium of IO practices through the IO 
Partnership for effective international rule‐making

• BIPM’s role on the way forward? (QI initiative, IO Partnership/WG 5 
focal point since November 2019…)

• Rethinking and modernizing international rulemaking to design 
better policies for the 21st century (Dr. M.J.Milton as panelist).

WTO TBT
• Submission of the BIPM Liaison Report to the WTO TBT Committee 

and representation of the BIPM at the WTO TBTC meeting
(February and June 2021)

UNESCO
• Follow up discussion with the UNESCO Secretariat on the BIPM‐OIML 

joint WMD proposal (WMD to be proclaimed by UNESCO as World 
Day) (June 2021)

FORMALIZATION OF LIAISONS AGREED by CIPM

BIPM‐CTBTO Practical Arrangement signed (June 2021)
BIPM‐CODATA MoU signed (October 2021)
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Capacity Building

Feedback collected from every course:
‐ without exception feedback highly positive
‐ presented in detail to the CIPM Secretary as part of the QMS review

TOTAL participation (NMIs/DIs) = 1728

Participation: Jan 2020-Sept 2021:
• 1223 NMI/DI community

• 604 Accreditation community

• + 363 registered participants in e‐learning

Events: Jan 2020-Sept 2021:
• 1 Workshop based course at the BIPM

• 4 short webinars

• 15 technical exchanges (7 of them 
repeated in the afternoons to cover all time 
zones)
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Partner RMO ‐

https://www.worldmetrologyday.org/index.html

World Metrology Day

• 33 national translations of the poster

• Events in 38 countries/institutions
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World Metrology Day
Launch of JCTLM 
Video Series
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Partner RMO for 2022 ‐

The theme will be 
“Digital Transformation”

World Metrology Day
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Communication 
projects

 E-learning




Discussion underway with RMOs about hosting their materials
Sponsorship from METAS to support expansion and on‐boarding 
RMOs.
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Communication 
projects

 E-learning
 YouTube


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New website launched - April 2021
• 910 official documents 
• > 24 450 working documents
• > 6500 individual user accounts
• Mobile phone compatible (25% of visits via mobile 

phones)

• 2000 different users per day
• Users from 190 states/economies

Communication 
projects

 E-learning
 YouTube
 New website

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Communication 
projects

 E-learning
 YouTube
 New website
 KCDB 2.0

Two years of successful operation
Time needed for the inter‐regional review  of CMCs has 

been reduced by a factor of 2.
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