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New estimation technique for reference frequency values

A step towards a new optical definition
for the second.

The new computational mode takes account of 483 correlations
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New estimation technique for reference frequency values

A step towards a new optical definition
for the second.

Enhanced color dots indicate evaluations carried out within the month of TAl computation.

Graphical representation of all evaluations of Primary and Secondary Frequency Standards reported since Circular T 190.
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th publication of CIRCULAR-T in April 2021
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th publication of CIRCULAR-T in April 2021
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Staff news

Dr Vincent Gressier (formerly of IRSN, France)
has been recruited as Head of the lonising
Radiation Department following the retirement
of Dr Steven Judge at the end of June 2021.

Bureau
International des
T Poids et

} Mesures




Dosimetry metrology — upgrading capabilities

* Launch of the calibration service for secondary standards for NMlIs/Dls.
* New calorimeter for primary absorbed dose measurements

Full range of BIPM services for the NMls in high-energy x-ray beams now available

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

No interruption in services.

www.bipm.org



Radionuclide metrology — new services

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

*  First BIPM comparison of Co-60 in progress * DOESR = DoEESR2 —Central line

04%
I 1

0.3%

with 10 participants. o ]

Q 0.0% [

-0.1%
-0.2%
-03%
-0.4%
2
Lab:

0 1 3 4

oratory number

www.bipm.org



Chemical metrology — new comparison services

CO, isotope ratio reference facility [CCQM-P204]

E 410 [-T.3
400 - -7.4 E
« Primary 513C scale realization § w0 7o !

. . £ 380 7.7
« CO2 emission source measurement P 78 4
. 20 participants worldwide & 2| 3 g
« 120 samples el e
£ o (% &

30 ¢ 8.6

15/011958  24/091971  02/06/1985  09/02/1999 18."10!’2012-
Date

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

NOAA CA05674 738.39 ppm
Va[1) RV : 803.24; Va(2) RV : 752.955

 Unique reference facility
* On-demand comparison service to NMls \ S
* 0.02 ymol/mol reproducibility
- WMO DQO at 0.1 ymol/mol Frrs
L

WWW.bipm.Org CO, Final pressure (Pa) b]
4 Va(2)




Chemical metrology — focus on the pandemic

Comparisons supporting COVID-19 diagnostic measurements at NMis

__ Nucleocapsid (N) gene

- CCQM P199b: SARS-CoV-2 RNA copy number S
quantification % 3000w +40% mean
§2000- _:é.:_.: —’_:_
+ CCQM-P216: SARS-CoV-2 Monoclonal Antibody %1000_-----°--='------------7 --------- -40% mean
quantification 3; ol ,
S S @

« October 5t-7t - 160 participants

SARS-C
Antibodyresponseta SARS-CoV-2

» 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
www.bipm.org a day/week timescale instead of month/years! 10




Chemical metrology — Capacity Building and Knowledge Transfer

FTIR for Gas Standard Characterization
m_“
— « 1st September 2021 Launch il
« 6 Modules over 6 months o

 NIMT and NMISA scientists on intensive course
* FTIR facility development in home institute

Metrology for Clean Air KT

« 2nd May 2021 Launch

* 6 modules over 6 months

* 10 scientists on intensive course
B - Y * Measurements in own laboratory
e * 90 scientists with on-line access

Non Structure-Related Impurity Content in Orgar

www.bipm.org - 11



BIPM Kibble balance - first realization of the kg

= participation in CCM.M-K8.2019
= standard uncertainty 49 pg at 1 kg (4.9 x 108)

Realization of the kg using Kibble balances and XRCD method
0.200
k=1
0.100 -
& i % * &
£0.000 i ¢ @ s ©
£0.100 ——
Slg s 5 2 ¢ 2z ¢
al = = =z 2 s o
= & £ 2 z = % g =
=
10P Fublishing Metiiogla
Metrokogla 57 [2020) 045000 {10pp) nitps:iidol.cp/10. 1088188 -T57 BabEs0:

The BIPM Kibble balance for realizing
the kilogram definition

H Fang, F Bielsa, S Li", A Kiss and M Stock
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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 Quantized to 2 ppb or less above 3.5T @ 4.2 K
_. 28
g 26 T | | |
. ‘ Performance of graphene
g (from PTB) versus
w18 H T .
& 1 I _ conventional GaAs
‘?'é 10
Commercial samples from PTB sample developped E : 7 7
Graphene Waves based on within the GIQS EURAMET Z [
i ) % lw
NIST technologies project A H“ 77777777 + 777777777 l [ +
: 2 | ! |
Samples from other sources to be tested in the 2 3 a4 s s 7 8 3 1w
near future. sl

www.bipm.org




CIPM initiative to provide a Digital S| Framework

The CIPM has launched a Task Group on
the “Digital SI Framework”

¢+ To enable Sl-based digital
communication in industry

¢+ To support the digital science and
open-science paradigms

¢+ To get metrological services ready for
artificial intelligence

www.bipm.org

22— 26t February 2021

600 participants on-line

14



CIPM initiative to provide a Digital S| Framework

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?

www.bipm.org

System of Units (SI)

JYSle T At S
in FAIR digital data. =

22nd— 26t February 2021

600 participants on-line

15



The Key Comparison Database (KCDB)

262 Institutes

* 102 National Metrology Institutes
— 63 Member States
— 39 Associates

* 4 |nternational organizations
(ESA, IAEA, JRC, WMO)

et e SeDB

(, AFRIMETS

1,710 comparisons 25 748 CMCs

1082 key, 628 supplementary regionally and internationally peer-
www.bipm.org comparisons reviewed CMC declarations

16



The Key Comparison Database (KCDB)

262 Institutes (august 2019)

* 102 National Metrology Institutes
— 61 Member States
— 41 Associates

* 4 |nternational organizations
(ESA, IAEA, JRC, WMO)

* plus 156 Designated Institutes

C' AFRIMETS

Web access

Machine access

<dumi versions"L0" encadings"UTF-8°2>
<QuicksearchCriteria»
<page0</page
<pagesier20</ pagesice>
aghawTableslalu/showTables
heywordisphase Ol testskpywords>
aingldediterss
PHYSIC
i

gy
«/includediiterss
<excludedFiterss

inmiServices f

cenchuedfiltérisomiServices Complix geometry<fexthudedfiltirss
«</excludedFilters>

Application
Programming
Interface

www.bipm.org

1,710 comparisons

1082 key, 628 supplementary
comparisons

25 748 CMCs

regionally and internationally peer-
reviewed CMC declarations

17



xml version of Sl-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;

Strategic Research and Innovation Agenda (SRIA)
of the European Open Science Cloud (EOSC) -
Version 1.0 15 February 2021
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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

pdf or HTML file




new BIPM APIs

@ ABOUTUS COORDINATION LIAISON TECHNICAL/SCIENTIFIC PUBLICATIONS & EVENTS

+t|KCDB APIKCDB

ABOUT THE KCDE
Terms of use

The BIPM maintains the KCDE website to 33sure public access o comparizon and calibration-and-

KCDB REPORTS

STATISTICS measurement (CMC) data within the frame of the International Committee for Weights and Measures
Mutual Recognition Arrangement (CIPM MRA). The data included has been peer reviewed and approved
HELP ON THE KCDB for mutual recognition through the processes defined for the CIPM MRA. The data are since the 29

October 2019 provided digitally by the participating institutes, having access and control of the contents.

Licence

The Application Programming Interface has been df
Comparison Database (AP KCDB) and is apenly avg

API KCDB

Guidance

| API KCDB Guide AP KCDB

https://www.bipm.org/en/cipm-mra/kcdb-api

Bureau

CoUI G2

Q

Burscy

| irmtogl BIPM Time Department Data Base

114 Masures

Paiciion puscnes b rtiponts ] o swomen e F b i o |

BIPM Time Department API Web Service

Overview
To arswer the need of providing machine readable data, the BIPM Time Department started providing acoess to machine
readable data through tormatized process.

it ar st avnliabln ssing FTP protocol, this remains unchanged. [n addition to th historical FTP access, it i proposed
an application progrmen

nterface (AP1) using GET methaod which gives aco
warions time scales, The method to access these data is using HTT
ler st from o server (such as cURL, wget o any progran
provided in standard exchange format, such as YSON, TSV and b

s b machine readable datn regarding
HTTPS protocol: This can be dons using utiities to
anguages supparting HTTP protocol). Data are

Custom requests arguments

1 using GET mathod uses URL general sy

=_oustomized pesind

https://webtai.bipm.org/api/v0.1/

.. search for www.bipm.org for “AP1”




Institutional and technical liaison

FORMALIZATION OF LIAISONS AGREED by CIPM

BIPM-CTBTO  Practical Arrangement
BIPM-CODATA MoU

signed (June 2021)
signed (October 2021)

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

www.bipm.org

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)

OECD
Contribution to the Compendium of 10 practices through the /O
Partnership for effective international rule-making

BIPM'’s role on the way forward? (Ql 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).

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)

20



Capacity Building

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)

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

* 604 Accreditation community

* + 363 registered participants in e-learning

www.bipm.org

TOTAL participation (NMIs/Dls) = 1728

CBKT Participation by RMO (total)

excluding e-learning

AFRIMETS 127 82 16 225
y 2 327 38 |13 378
230 84 7 321
i
EURAM\Ey' 279 106 8 393
ULFMET 75 105 184
vl s g
8 227

??3"-‘ | : 18 k " : i

B ONLINE activities M Workshop-based activities M Laboratory-based knowledge transfer placements

Feedback collected from every course:
- without exception feedback highly positive

- presented in detail to the CIPM Secretary as part of the QMS review
21




World Metrology Day G:’_i!

"
ULF
=

World Metrology Day

Measurement

* 33 national translations of the poster :
g for Health

e Events in 38 countries/institutions

Partner RMO -

" ..
ULFIMET

L2olg iall ulill gaxdl

#lor\:s:mliona es 7 20 Ma\/ 2021 F
‘ o NE, www.worldmetrologyday.org

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

www.bipm.org 22



World Metrology Day —

World Metrology Day Gum

Launch of JCTLM

JCTLM

Video Series Accurate results Measurement
for Health

for patient care

What is Laboratory Medicine? o
Greg Miller, PhD, Chair, JCTLM
Professor of Pathology, Virginia Commonwealth University Health System, USA

What happens in your local laboratory? [
Graham Jones, Department of Chemical Pathology, St Vincent’s Hospital, Sydney, Australia

Tools for obtaining laboratory result comparability: What the JCTLM is offering? ()
Mauro Panteghini, Centre for Metrological Traceability in Laboratory Medicine (CIRME),
University of Milan, Italy

What is special for measurements in Laboratory Medicine? ([
Elvar Theodorsson, Linkoping University, Sweden

Chem-Bio Metrology for Laboratory Medicine (g
Sang-Ryoul Park, CIPM/CCQM
Korea Research Institute of Standards and Science

How IFCC improves the standardization of results in Laboratory Medicine °
Prof. Phillippe Gillery, MD, PhD, IFCC-SD Chair
Professor of Biochemistry and Molecular Biology, Faculty of Medicine and University
Hospital of Reims, France

Platelet Counting Standardization
Paul Harrison, BSc, PhD, FRCPath, ICSH board member

Associate Professor, Institute of Inflammation and Ageing, University of Birmingham, UK ‘;m:’pmioml - ‘/';I‘ -&' L 20 M av 20 2 ‘| i
[ Pﬁ',zn N www.worldmetrologyday.org £

How to achieve traceable measurements in Laboratory Medicine jointly in Europe: The
European Metrology Network for Traceability in Laboratory Medicine
Bernd Giittler and Rainer Stosch, PTB, Germany




World Metrology Day ————

a:
Saudi Stand
s
e o
=

Partner RMO for 2022 - Measurement
for Health

COTPYAHMNECTBO FOCY JAPCTREH HBIX
METPONOTHYECKHX YSPEMAEHMA

URO-ASIAN COOPERATION
L METROLOGICAL INSTITUTIONS

The theme will be

“Digital Transformation”

Bureau ‘,As‘fj,ﬁ\
[ Inlpe;inda:i:‘noldﬁ OIML 20 Mav 2021
f 5 Mesures N www.worldmetrologyday.org £

www.bipm.org 24



Communication

>
>
>
>

projects

E-learning

Discussion underway with RMOs about hosting their materials
Sponsorship from METAS to support expansion and on-boarding

U METAS

www.bipm.org
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Welcome to BIPM

Useful Links

K
—

Available courses

T & Mesures

(- )
eer
<«

JCTLM - World MetclogyDay wmm;mmrmsr fa:v_wmn cer z?mlunn'm cC?Iwm:m.i.

VIEW FULL PLAYLIST

IEW FULL PLATLIST

CCOM Webinar Series World Metrology Day CEQM Workshop on Advances  26th CGPM Meeting
in Meuology In Chemistry and.

VIEW FULL PLATLIST

VIEW FULL PLAYLIST VIEW FULL PLAVLIST

in FAIR digital data

www.bipm.org

BIPM Online Workshop: The
International System of Units  JCTLM - World Metrolog
for FAIR digital data

Communication
projects

» E-learning

» YouTube

>

>

whu| i5 World Metralogy
Laboratory
Medicine?

BIPM - ILAC
JOINT WEBINAR

MINING KCDB 2.0
IN THEL

CBKT Webinars

26



Welcome to BIPM|

e

Useful Links
s
) )

Available courses

www.bipm.org

Communication
projects

» E-learning

> YouTube

» New website

>

.. Working together o promote and advance the global
¥ . (COmparabllity of measurements 9

L ! 1

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 —

27



Welcome to BIPM|

Available courses

www.bipm.org

gy 0@ DO

Communication
projects

» E-learning

» YouTube

{gster - : > New website

> KCDB 2.0

+|KCDB

Al data bsted in the KCDB have been reviewed and approved within the
CIPM Mutual Recagnition Arrangement

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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