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The Metre Convention

Meter Convention: 1875

CCs:  Consultative Committees

CCU: Consultative Committee for Units

CGPM: General Conference of Weights and Measures

CIPM:  International Committee of Weights and Measures

BIPM:  International Bureau of Weights and Measures



Quantities and Measurement Units 

Measurement units

Q= {Q} [Q]quantity

number

unit

t = 55.4   s

Dn(133Cs)hfs =   9 192 631 770. 5 (6) s-1

m = 10.1   kg

constant 
of nature

artefact

1 s = 
9 192 631 770

Dn(133Cs)hfs

Define a unit by fixing the numerical value of a constant of nature

uncertainty

material property 
measurem. prescription

defining constant

J. C. Maxwell 1870

t = 55.4 (1) s

m = 10.1(2) kg
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electric currenttemperature

amount of

substance

luminous

intensity

length

mass

time

SI: The International System of UnitsThe International System of Units: SI 

Base unitsEstablished in 1960: CGPM



Base units

Derived units

[v] = ms-1

[c] = molm-3

Derived units with special names

Dimensions of quantities

Ą A set of coherent SI units

The International System of Units: SI 



Base units

Derived units with special names

Dimensions

ü A global measurement infrastructure

ÅIntensity of light from an LED

ÅCO2 concentration in the air

ÅCreatinine concentration in blood serum

ÅDose equivalent outside nuclear reactors

ÅΧΦ

ü Valid world wide

of qunatities

Ą A set of coherent SI units

The International System of Units: SI 



ü A global measurement infrastructure

Å97 member and associate states

Å95 National Metrology Institutes (NMI)

Å150 Designated Institutes (DI)

Å4 International Organizations

ü Valid world wide

Member participating in the CIPM MRA

Associate participating in the CIPM MRA

Ą Basis and condition sine qua  

non for world wide trade

The International System of Units: SI 

Ą 97.6 %  of the world economy

President:

Prof.Dr Joachim Ullrich

Former President:

Prof.Dr Ian Mills

Executive Secretary:

Dr Estefania de Mirandes

Date established: 

1964, to replace the 

"Commission for the System of 

Units", set up by the CIPM in 1954

Å provide advice about units of measurement

Å develop the International System of Units (SI) 

Å prepare the SI Brochure

CCU: Consultative Committee for Units 



Members

Å International Astronomical Union [IAU]

Å International Union of Pure and Applied Chemistry [IUPAC]

Å International Union of Pure and Applied Physics [IUPAP]

Å Commission internationale de l'éclairage [CIE]

Å Committee on Data for Science and Technology [CODATA Task Group on Fundamental Constants]

Å International Commission on Radiation Units and Measurements [ICRU]

Å International Federation of Clinical Chemistry and Laboratory Medicine [IFCC]

Å International Electrotechnical Commission [IEC]

Å International Organization for Standardization [ISO]

Å International Organization of Legal Metrology [OIML]

Å Centro Español de Metrología [CEM], Madrid

Å National Institute of Metrology [NIM], Beijing

Å National Institute of Standards and Technology [NIST], Gaithersburg

Å National Metrology Institute of Japan, AIST [NMIJ/AIST], Tsukuba

Å National Physical Laboratory [NPL], Teddington

Å Physikalisch-Technische Bundesanstalt [PTB], Braunschweig 

Å Federal Agency on Technical Regulating and Metrology [Rosstandart], Moscow

Personal members

Å Prof.  M. Himbert

Å Dr T.J. Quinn CBE FRS

Å Prof. I. M. Mills FRS

Ex officio

Å Director of the BIPM

International unions

International 
commissions &
committees

Intergovernmental organizations 
or international bodies

NMIs

Personal and 

ex officio 

members

plus 15 to 20 

invited experts

CCU: Consultative Committee for Units 

21st meeting: 11 and 12 June 2013: 43 participants 
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SI: The International System of UnitsThe New International System of Units

arte-
fact

IPK

The mass of IPK might drift Ą an unsatisfactorysituation!

1 s = 
9 192 631 770

Dn(133Cs)hfs

1 m = 
c

299 792 458
s

Correction: 35 µg !

The kg òas maintainedó had to be corrected substantially!

Change of 
3.5 Ö10-8
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isolated isolated

material property

SI: The International System of UnitsThe New International System of Units

arte-
fact
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The QHE has revolutionised electrical metrology

with tremendous effects: industry & innovation
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Some 10-8 do matter!

RK-90= h/e2 = 25 812,807 Ɍ
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electr. current
temperature

amount of

substance

lengthlength

electr. current 
temperature

amount of

substance

massmass

timetime

luminous

intensity

luminous

intensity

SI: The International System of UnitsThe New International System of Units

Å CIPM Recommendation 1 (CI-2005)

Å Resolution 12 of the 23rd CGPM

Å Resolution 1 of the 24th CGPM

Å Resolution 1 of the 25th CGPM 

Define units by fixing the numerical values of defining constants

énot a

good

situation!
éwith the help of fundamental constants we 

have the possibility of establishing units of  

length, time, mass, and temperature, which 

necessarily retain their validity for all times and 

cultures, even extraterrestrialand nonhumané
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éfor all times and culturesé



The New International System of Units

éfor all times and culturesééfor all times and culturesé



éfor all times and culturesé

The New International System of Units



The New International System of Units

The defining constants

* From the Draft Brochure

Å Astable

Å consistent

Å and coherent set of units

Å based on our present theoretical understanding of nature.


