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1st meeting of the CCU (1967)
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24th meeting of the CCU in October 2019.  The 25th meeting in 2021 was held on-line.

1st meeting of the CCU (1967)



Overview

• 13 National Metrology Institutes

• 3 Personal / Honorary Members 

• 1 Ex-officio Member

Members of the CCU Liaisons of the CCU

• 4 International Unions

• 5 International Commissions & Committees

• 2 Intergovernmental Organizations or 

International Bodies

+ International Mathematical Union, IMU

+ INRIM (Italy)

+ NSC IM (Ukraine)
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Overview

Providing a global forum for progressing the state-of-the art 

Facilitating dialogue between NMIs and all stakeholders

Enabling global comparability of measurements

→ CCU is the only global forum for units

→ We always seek international consensus
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→ provide advice about units of measurement

→ develop the International System of Units 

→ prepare the SI Brochure



The International System of Units, SI
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26th CGPM in 2018, Resolution 1 on the Revision of the SI



The International System of Units, SI

Hyperfine transition 133Cs:     ν  = 9 192 631 770 Hz

Speed of light:  c = 299 792 458 m/s

Planck constant: h   = 6.626 070 15 × 10−34 J s

Elementary charge: e   = 1.602 176 634 × 10−19 C

Boltzmann constant:  k   = 1.380 649 × 10−23 J/K

Avogadro constant: NA = 6.022 140 76 × 1023 mol−1

Luminous efficacy: Kcd= 683 lm/W

…based on our present understanding of nature

…throughout the universe

…valid for all times and civilisations

physics

equations
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The International System of Units, SI
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Current and Future Activities

• A Questionnaire about the Implementation of the SI

• Draft Resolution C: On the Extension of the Range of SI Prefixes

• CCU TG – ADQSIB: Dimensionless Quantities in the SI Brochure

• CCU / CCQM: Workshop on Quantities that are counted

• CCU / CCTF: The Redefinition of the Second 

• CCU WG – CMT: Core Metrological Terms

• CCU WG – Strategy: Key Scientific Challenges

A Questionnaire about the Implementation of the SI



A Questionnaire about the Implementation of the SI

The International System of Units, SI

10

• For NMIs, Liaison Organisations and Teaching Organizations

• Sent in March 2021 with a Deadline for Replies on 31 May 2021

• Responses: 18 NMIs, 

7 Liaison Organisations, 

5 Schools, 12 Universities, 1 Ministry



The International System of Units, SI

A Questionnaire about the Implementation of the SI

No difficulties in the implementation of the 
revised SI were reported

A number of possibilities for innovative 
technologies were mentioned

Liaison organizations felt in general 
sufficiently well informed
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The International System of Units, SI
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Current and Future Activities

• A Questionnaire about the Implementation of the SI

• Draft Resolution C: On the Extension of the Range of SI Prefixes

• CCU TG – ADQSIB: Dimensionless Quantities in the SI Brochure

• CCU / CCQM: Workshop on Quantities that are counted

• CCU / CCTF: The Redefinition of the Second 

• CCU WG – CMT: Core Metrological Terms

• CCU WG – Strategy: Key Scientific Challenges

Draft Resolution C:   On the Extension of the Range of SI Prefixes



Draft Resolution C:   On the Extension of the Range of SI Prefixes

The International System of Units, SI
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Richard Brown

Dynamic developments in science and computer-technology



The International System of Units, SI
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Current and Future Activities

• A Questionnaire about the Implementation of the SI

• Draft Resolution C: On the Extension of the Range of SI Prefixes

• CCU TG – ADQSIB: Dimensionless Quantities in the SI Brochure

• CCU / CCQM: Workshop on Quantities that are counted

• CCU / CCTF: The Redefinition of the Second 

• CCU WG – CMT: Core Metrological Terms

• CCU WG – Strategy: Key Scientific Challenges

Dimensionless Quantities in the SI Brochure



Dimensionless Quantities in the SI Brochure

The International System of Units, SI
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TG – ADQSIB:

• E.g.  Concentration (CO2 in Air) = 0.6 mg/g = 0.6/1000 = 0.06 %

• E.g.  Angle: 1 rad = 1 m / 1 m = 1

5 1 1

(R. Brown)

Inherently Conventionally Inherently
dimensionless dimensionless dimensioned

Maintain the 
status quo

New base unit & 
dimension

Supplementary 
units reintroduced

Edit SI Brochure 
for clarification

Report to the next CCU Meeting

1



The International System of Units, SI
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Current and Future Activities

• A Questionnaire about the Implementation of the SI

• Draft Resolution C: On the Extension of the Range of SI Prefixes

• CCU TG – ADQSIB: Dimensionless Quantities in the SI Brochure

• CCU / CCQM: Workshop on Quantities that are Counted

• CCU / CCTF: The Redefinition of the Second 

• CCU WG – CMT: Core Metrological Terms

• CCU WG – Strategy: Key Scientific Challenges

Workshop on Quantities that are Counted



Workshop on Quantities that are Counted

The International System of Units, SI
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Joint CCU/CCQM

In final 
planning stage

to achieve a common understanding of counting within the SI



The International System of Units, SI
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Current and future activities

• A Questionnaire about the Implementation of the SI

• Draft Resolution C: On the Extension of the Range of SI Prefixes

• CCU TG – ADQSIB: Dimensionless Quantities in the SI Brochure

• CCU / CCQM: Workshop on Quantities that are Counted

• CCU / CCTF: The Redefinition of the Second 

• CCU WG – CMT: Core Metrological Terms

• CCU WG – Strategy: Key Scientific Challenges

The Redefinition of the Second 



The Redefinition of the Second 

The International System of Units, SI
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With CCTF: 
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of the second



The International System of Units, SI

With CCTF: The Redefinition of the Second 

ν ≈ 9,2 GHz
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The International System of Units, SI

With CCTF: The Redefinition of the Second 

ν ≈ 9,2 GHz
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• Search for Dark Matter: ≅ 1∙10-18

• Gravitational Waves: Δl/l ≈ 10-21

• Gravitational Potential: 1 cm ≅ 1∙10-18

• Lorentz-Invariance, …

Redefinition in 2030…

Not better than 10-18



The International System of Units, SI

22

With CCTF: The Redefinition of the Second 

Encourage and monitor research on optical 
transitions whose frequencies could be 
candidates for redefining the SI second.



The International System of Units, SI
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Current and Future Activities

• A Questionnaire about the Implementation of the SI

• Draft Resolution C: On the Extension of the Range of SI Prefixes

• CCU TG – ADQSIB: Dimensionless Quantities in the SI Brochure

• CCU / CCQM: Workshop on Quantities that are Counted

• CCU / CCTF: The Redefinition of the Second 

• CCU WG – CMT: Core Metrological Terms

• CCU WG – Strategy: Key Scientific Challenges

Core Metrological Terms



Core Metrological Terms

The International System of Units, SI
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WG – CMT:

A structured input into the JCGM

The CIPM takes responsibility through its CCU

5 meetings until now

… quantity, unit, quantity value,…



The International System of Units, SI
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WG – CMT: Core Metrological Terms

+ experts in axiomatic mathematics, 
linguistics and digitalization



The International System of Units, SI
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Current and Future Activities

• A Questionnaire about the Implementation of the SI

• Draft Resolution C: On the Extension of the Range of SI Prefixes

• CCU TG – ADQSIB: Dimensionless Quantities in the SI Brochure

• CCU / CCQM: Workshop on Quantities that are Counted

• CCU / CCTF: The Redefinition of the Second 

• CCU WG – CMT: Core Metrological Terms

• CCU WG – Strategy: Key Scientific ChallengesCCU WG – Strategy: Key Scientific Challenges



The International System of Units, SI
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How can the CIPM foster and promote international cooperation

• in response to the implementation of the revised SI

• towards a possible future revision of the SI     

• in response of primary metrology outside the NMIs

• in response of the science of Systems Metrology

CCU WG – Strategy:  Key Scientific Challenges

Systems Metrology



The International System of Units, SI
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: Autonomous Driving

Metrologically sound testing of all relevant components

• Sensing (up to 400 sensors)

• Communication, e. g., using 5G or 6G

• Simulations (often AI-based) 

• Influences of other road users

Challenges of systems metrology

• What does an algorithm learn from a given situation and how will it respond in the future?

• How does the same algorithm react if individual sensors measure with reduced accuracy?

NMI

+ Personalized Medicine

+ City of the Future: Smart Homes, ~Energy, ~Industry, ~Mobility,… 

Systems Metrology



The International System of Units, SI
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Science bridges culture!


