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The	Second	Interna.onal	Conference	for	the	Measurement	of	Degrees	in	Europe	
Berlin	October	1867	(the	first	having	been	in	Berlin	in	1864)	

	
The	Conference	made	10	Recommenda.ons:	

	
1. On	the	need	to	compare	standards	of	length	and	obtain	new	comparators	
2. Set	up	a	special	commission	to	oversee	this	
3. Start	research	on	the	.me	varia.on	of	thermal	expansion	coefficients	of	standards	
4. In	everyone’s	interest	to	have	a	single	system	of	weights	and	measures	in	Europe	
5. Recommends	the	metric	system	
6. Recommends	the	metric	system	without	change,	opposes	the	metric	foot	
7.  Recommends	the	construc0on	of	a	new	European	prototype	of	the	metre	to	be	based	
on	the	Metre	of	the	Archives	
8. Construc.on	to	be	entrusted	to	an	interna.onal	commission	
9.  Recommends	the	crea0on	of	a	European	interna0onal	bureau	of	weights	and	
measures	
10. Recommends	delegates	to	bring	these	Recommenda.ons	to	the	aTen.on	of	their	
governments	

Who	ini.ated	all	this:	
OTo	Struve	from	Saint	Petersburg	and	Adolph	Hirsch	from	Neuchatel	who	formulated	the	
Recommenda.ons	



O@o	Wilhelm	von	Struve		1819	–	1905	
Director	of	the	Pulkovo	Observatory	
between	1862	and	1889	and	was	a	
leading	member	of	the	Russian	

Academy	of	Sciences.	

Adolph	Hirsch,	1830	–	1901,	Director	of	
the	Neuchatel	Observatory	was	the	first	

Secretary	of	the	Interna.onal	
CommiTee	for	Weights	and	Measures	

from	1875	to	1901	



Claude-Louis	Mathieu	
	1783-1875	

Henri	Saint-Claire	Deville	
1818-1881	

Wilhelm	Foerster	
	1832-1921	

Adolph	Hirsch	
	1830-1901	

Jean-Bap.ste	Dumas	
	1800-1884	

Henri	Tresca	
1814-1885	

Arthur	Morin	
	1797-1880	



Reac.ons	in	Paris	from:		
	
1.	The	Bureau	des	Longitudes	
2.	The	Académie	des	sciences	
3.	The	French	Government	
	
Also,	a	ques.on	from	the	Academy	of	Science	of	Saint	Petersburg:	
What	is	the	defini.on	of	the	metre?	
	
Crea.on	of	the	Interna.onal	Metre	Commission	by	the	French	
Government	in	1869..............mee.ngs	in	Paris	in	August	1870	and	in	
October	1872.	
	
Diploma.c	Conference	of	the	Metre	held	in	Paris	from	1	March	to	20	
May	1875.	Metre	Conven.on	signed	20	May	1875		



	
Aeer	1795	what	were	the	real	defini.ons	of	the	
metre	and	kilogram?	
	
The	metre	is	one	ten	millionth	of	the	quarter	of	the	
terrestrial	meridian	which,	deduced	from	the	
measurements	of	Pierre-Francois	Méchain	and	Jean-	
Bap.ste	Delambre,	was:	
	
	5	130	740	toise	du	Pérou,	thus	
	
1	mètre	=	443,296	lignes	of	the	toise	du	Pérou	
or	was	it	
the	length	of	the	Metre	of	the	Archives	
	
The	kilogram	is	the	mass	of	one	cubic	decimetre	of	
water	at	the	temperature	of	mel.ng	ice	
or	was	it	
the	mass	of	the	Kilogram	of	the	Archives.	
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La	Conven.on	du	Metre	
Conven.on	

	
SA	MAJESTÉ	L'EMPEREUR	D'ALLEMAGNE,	SA	MAJESTÉ	L'EMPEREUR	
D'AUTRICHE-HONGRIE,	SA	MAJESTÉ	LE	ROI	DES	BELGES,	SA	MAJESTÉ	
L'EMPEREUR	DU	BRÉSIL,	SON	EXCELLENCE	LE	PRÉSIDENT	DE	LA	CONFÉDÉRATION	
ARGENTINE,	SA	MAJESTÉ	LE	ROI	DE	DANEMARK,	SA	MAJESTÉ	LE	
ROI	D'ESPAGNE,	SON	EXCELLENCE	LE	PRÉSIDENT	DES	ÉTATS-UNIS	D'AMÉRIQUE,	
SON	EXCELLENCE	LE	PRÉSIDENT	DE	LA	RÉPUBLIQUE	FRANÇAISE,	
SA	MAJESTÉ	LE	ROI	D‘ITALlE,	SON	EXCELLENCE	LE	PRÉSIDENT	DE	LA	RÉPUBLIQUE	
DU	PÉROU,	SA	MAJESTÉ	LE	ROI	DE	PORTUGAL	ET	DES	ALGARVES,	
SA	MAJESTÉ	L'EMPEREUR,	DE	TOUTES	LES	RUSSIES,	SA	MAJESTÉ	LE	ROI	
DE	SUEDE	ET	DE	NORWÉGE,	SON	EXCELLENCE	LE	PRÉSIDENT	DE	LA	CONFÉDÉRATION	
SUISSE,	SA	MAJESTÉ	L'EMPEREUR	DES	OTTOMANS	ET	SON	
EXCELLENCE	LE	PRÉSIDENT	DE	LA	RÉPUBLIQUE	DE	V	ÉNÉZUÉLA,	
	
desirant	assurer	l'unifica.on	interna.onale	et	le	perfec.onnement	du	système	métrique,	ont	resolu	de	
conclure	une	Conven.on	à	cet	effet	et	ont	nommé	pour	leurs	Plénipoten.aires,	savoir:	
	
wishing	to	assure	the	interna0onal	unifica0on	and	perfec0on	of	the	metric	system,	have	resolved	to	
conclude	a	Conven0on	to	this	effect	and	have	named	the	following	as	their	plenipoten0aries:	
	
	
SA	MAJESTÉ	L'EMPEREUR	D'ALLEMAGNE,	M.	le	Prince	DE	
HOHENLOHE-SCHILLINGSFÜRST,	Grand-Croix	de	l'Ordre	de	l'Aigle	Rouge	
de	Prusse	et	de	l'Ordre	de	Saint-Hubert	de	Bavière,	etc.	etc.,	
son	Ambassadeur	extraordinaire	et	plénipotenWaire	à	Paris;	………………………..	



Et	SON	EXCELLENCE	LE	PRÉSIDENT	DE	LA	RÉPUBLIQUE	
DE	VÉNÉZUÉLA,	M.le	Docteur	ELISEO	ACOSTA;	
lesquels,	après	s'être	communiqué	leurs	pleins	pouvoirs,	trouvés	en	bonne	et	due	forme,	ont	arrêté	les	
disposi.ons	suivantes:	
who,	having	presented	their	creden0als,	found	to	be	in	good	and	due	form,	have	decided	upon	the	
following	arrangements:	
ARTICLE	PREMIER.	
Les	Hautes	Par.es	contractantes	s'engagent	à	fonder	et	entretenir,	à	frais	communs,	un	Bureau	
internaWonal	des	poids	et	mesures,	scien.fique	et	permanent,	dont	le	siége	est	à	Paris.	
The	high	contrac0ng	Par0es	undertake	to	create	and	maintain,	at	their	common	expense,	an	
Interna'onal	Bureau	of	Weights	and	Measures	with	its	seat	in	Paris	
ART.	2.	
Le	Gouvernement	français	prendra	les	disposi.ons	nécessaires	pour	faciliter	l'acquisi.on	ou,	s'il	y	a	
lieu,	la	construc.on	d'un	bâ.ment	spécialement	affecté	à	ceTe	des.na.on,	dans	les	condi.ons	
déterminées	par	le	Règlement	annexé	à	la	présente	Conven.on.	
ART.	3.	
Le	Bureau	interna.onal	fonc.onnera	sous	la	direc.on	et	la	surveillance	exclusives	d'un	Comité	
internaWonal	des	poids	et	mesures,	placé	lui-même	sous	l'autorité	d'une	Conférence	générale	des	poids	
et	mesures	formée	de	délégués	de	tous	les	Gouvernements	contractants.	
The	Interna0onal	Bureau	shall	operate	under	the	exclusive	direc0on	and	supervision	of	an	
Interna0onal	Commi@ee	for	Weights	and	Measures	itself	placed	under	the	authority	of		a	General	
Conference	on	Weights	and	Measures	formed	of	the	delegates	of	all	contrac0ng	governments.	
here then follows the remaining Articles of the Convention and its associated Regulations. 
Slightly revised in 1921, the Metre Convention remains the intergovernmental treaty under which 
international agreements on measurement units are made. 



The original purpose of the Convention is thus clearly stated, it is a 
 
Convention to assure the international unification and perfection of the metric system 
 
 
This is clearly the name of the organization created by the Metre Convention but in 1875 the 
practices and forms now common in the way in which international organizations are named had 
not yet developed. In modern terms, the Convention would probably have been named: 
 
International organization to assure the international unification and perfection of the 
metric system  
 
 
 
Unfortunately, the preamble to the Convention, added at the penultimate session of the 
Diplomatic Conference of 1875, is usually omitted in reproductions of the text of the Convention, 
so this important statement of its purpose seems to have been lost! 
 
The result has been confusion and misunderstanding as to the name of the organization. 
 
 
 
 
 
 
 





The formal structure of the organization is in fact very simple and was set out quite clearly in the 
book published by the BIPM in 1975 on the occasion of the centenary of the signing of the 
Convention: Le Bureau International des Poids et Mesures 1875-1975. 
 
This was translated into English and published by the National Bureau of Standards (now NIST) 
as NBS Special Publication 420 (248pp) The International Bureau of Weights and measures 
1875-1975.  
The following  extracts set the scene: 
 
 
 
 
 
 
 

Note	the	Conven.on	was	modified	in	1921	principally	to	bring	electrical	standards	under	
the	responsibility	of	the	CIPM	and	BIPM	but	it	also	to	allow	future	extensions	of	the	range	
of	ac.vi.es	to	be	decided	by	Member	States	as	and	when	they	wished.	The	modifica.ons	

were	almost	all	in	the	Appended	Regula.ons	of	the	Conven.on	



 
 
 
 
 
 
 



 
 
 
 
 
 
 



 
 
 
 
 
 
 



 
 
 
 
 
 
 



 
 
 
 
 
 
 



 
 
 
 
 
 
 

Since	1975	the	organs	of	the	Metre	Conven.on	have	not,	of	course,	changed	but	the	
need	to	provide	a	much	more	complete	and	documented	evidence	of	uniformity	of	
world	measurement	standards		has	resulted	in	the	organigram	of	1975	becoming	a	

liTle	more	complex	



General	Conference	on	Weights	and	Measures	
	CGPM	

Meets	every	four	years,	made	up	of	delegates	of	
Member	States	

Interna.onal	CommiTee	for	Weights	and	Measures	
CIPM	

Governing	body	of	the	BIPM,	made	up	of	18	individuals	
elected	by	the	CGPM,	meets	every	year	

Intergovernmental	
Treaty	

Governments	of	
Member	States	

Interna.onal	Bureau	of	Weights	and	Measures	
BIPM	

The	interna.onal	metrology	ins.tute	at	Sèvres	

Metre	Conven.on	
1875	and	1921	

Interna.onal	
Organiza.ons	

Na.onal	
Metrology	

Ins.tutes	(NMIs)	

Consulta.ve	CommiTees	
(CCs)	

Ten	CCs	advise	the	CIPM,	
chaired	by	a	member	of	
the	CIPM	and	made	up	of	
experts	from	NMIs	and	

other	interna.onal	bodies	

CIPM	MRA	

Associate	States	
and	Economies	of	

the	CGPM	



Gilbert	Govi,	Director	1875-77	

Ch.	Ed.	Guillaume,	Director	1915-1936	General	Carlos	Ibanez	René	Benoit,	Director	1889-1915	

Ole-Jacob	Broch,	Director	1879-89	



The Pavillon de Breteuil in 1875 damaged in the 
Franco-Prussian war of 1870 
 



The Pavillon de Breteuil in the 1920s 









The safe in the vault of the prototypes at the BIPM where the kilogram and metre 
rested from 1889 until 1998 





The	storage	and	carrying	case	of	prototype	metres	

Image	BIPM	







Image	BIPM	

Details	of	thermal-
expansion	comparator	





The	primary	barometer	installed	
in	one	of	the	front	rooms	of	the	

Observatoire,	used	for	the	
hydrogen	gas	thermometry	in	
the	1880s.	It	served	as	the	BIPM	
primary	barometer	un.l	the	

1960s		
Travaux	et	Mémoires	Vol	III,	

1884.	
	

Image	BIPM	

























1892 A A Michelson measured the new International Prototype of the Metre in terms of the 
wavelength of the red line of cadmium  



The International Committee for Weights and Measures on the steps of 
the Grand Salle, Pavillon de Breteuil, September 1894 

Gould	(American),	Chaney	(Bri.sh),	Arndtsen	(Norwegian),	Thalen	(Swedish),	Wild	(Russian),	Foerster	(German),	Hirsch	(Swiss),	Benoit	(Director	
BIPM	French),	Bertrand	(French),	de	Bodola	(Hungarian),	de	Mercado	(Portugese),	St.-C.	Hepites	(Roumanian)	



The International Committee for Weights and Measures on the steps of the Grand 
Salle, Pavillon de Breteuil, October 1994 
 



Delegates	to	the	2nd	General	Conference,	4	–	14	September	1895,	in	front	of	the	Pavillon	de	Breteuil:		
From	lee	to	right	back	row:	J.R	Benoît	Director	BIPM,	K.	Prytz	(Denmark),	F.	Garibay	(Mexico),	L.	de	Bodola	(Hungary),	Sone	Arasuke	(Japan),	
G.	Ferraris	(Italy),	St.	C.	Hepites	(Roumania),	M.	Markovitch	(Serbia),	E.	Rousseau	(Belgium),			M.	de	Stern	(Germany),	P.	Chappuis	(BIPM),	
M.	Duplan	(Switzerland)	G.	Tresca	(Conservatoire),	C.	E.	Guillaume	(BIPM),	M.	Cobo	de	Guzman	(Spain).	
From	right	to	lee	front	row:	P.	Arrillaga	(Spain),	H.	de	Macedo	(Portugal),	A.	Hirsch	(Switzerland)	Secretary	CIPM,	W.	Foerster	(Germany)	
President		CIPM,	M.	Marey	President	of	the	Conference,	J.	Bertrand,	(France),	V.	von	Lang	(Austria),	R.	Thalen	(Sweden),	A.	Arndtsen	
(Norway).		



Delegates	to	the	2nd	General	Conference,	4	–	14	September	1895,	in	front	of	the	Pavillon	de	Breteuil:		
From	lee	to	right	back	row:	J.R	Benoît	Director	BIPM,	K.	Prytz	(Denmark),	F.	Garibay	(Mexico),	L.	de	Bodola	(Hungary),	Sone	Arasuke	(Japan),	
G.	Ferraris	(Italy),	St.	C.	Hepites	(Roumania),	M.	Markovitch	(Serbia),	E.	Rousseau	(Belgium),			M.	de	Stern	(Germany),	P.	Chappuis	(BIPM),	
M.	Duplan	(Switzerland)	G.	Tresca	(Conservatoire),	C.	E.	Guillaume	(BIPM),	M.	Cobo	de	Guzman	(Spain).	
From	right	to	lee	front	row:	P.	Arrillaga	(Spain),	H.	de	Macedo	(Portugal),	A.	Hirsch	(Switzerland)	Secretary	CIPM,	W.	Foerster	(Germany)	
President		CIPM,	M.	Marey	President	of	the	Conference,	J.	Bertrand,	(France),	V.	von	Lang	(Austria),	R.	Thalen	(Sweden),	A.	Arndtsen	
(Norway).		



1875 

1889 95 1901 1907 1913 1921 1927 1933 1948 1954 

1960 1964 1967/8 1971 1975 1979 1983 1987 1991 1995 1999 2003 

CGPMs from the 1st in 1889 to the 23nd in 2007 and the evolution  
of the Metre Convention and the work of the BIPM 

1 2 3 4 5 6 7 8 9 10 

11 12 13 14 15 16 17 18 19 20 21 23 

Extension of the Convention 
 

The BIPM  
a scientific institution 

Practical and legal  
metrology? 

 

Ionizing radiation 
 

New buildings, metrology in chemistry, 
biotechnology, medicine etc 
creation of CCQM 

1999  CIPM MRA 

Length, mass  
temperature 

Curie  
radium std 

Electricity   
            Photometry 

Time Chemistry 

Large investment  
in new laboratories,  
extension of the site 

The SI 

22 

2007 



The CIPM Mutual 
Recognition Arrangement 
(CIPM MRA) was signed 
in October 1999 by 
Directors of 38 NMIs and 
one International 
Organization. It is now 
signed by the Directors of 
98 NMIs, 4 International 
Organizations and 152 
secondary metrology 
institutes. 
 
The results of the 900 key 
comparisons and some 
24000  calibration and 
measurement capabilities 
are on the public BIPM 
Key Comparison 
Database (KCDB). 
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Air	France	Concorde	over	the	Atlan.c	at	Mach	2.03	and	18	km	
al.tude	on	7	March	1999	en	route	for	New	York							(photo	TJQ)	





Some approved calibration capabilities of NIST in length measurements 



More approved calibration capabilities of NIST in length measurements 



A slide from a presentation by a Vice-President of Boeing at a symposium in Paris on the 
10th Anniversary in 2009 of the signing of the CIPM MRA 
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Development	of	units	from	1791	to	the	proposed	New	SI	in	2018	
	
• The	proposals	of	the	Académie	des	sciences	in	1791	
• Maxwell	in	1870	
• CIPM	1891	on	linking	the	length	of	the	metre	to	natural	standards	
• Michelson	measures	the	wavelength	of	light	in	terms	of	the	metre	at	the	BIPM	
1892	
• Measurements	by	Benoit	and	Fabry	in	1906,	defini.on	of	the	Ångstrom	in	1927	
• Prac.cal	electrical	units	star.ng	from	1891,	Interna.onal	Prac.cal	Units	of	1908	
• Interna.onal	temperature	Scales	of	1927,	ITS-27	ITS-48	and	ITS-90,	defini.on	of	the	
kelvin	
• Defini.on	of	the	ampere	and	candela	1948	
• New	defini.ons	of	the	metre	and	second	in	1960	
• The	Interna.onal	System	of	Units	1960	
• Atomic	defini.on	of	the	second	1967	
• Defini.on	of	the	mole	in	1971	–	statements	by	Jan	de	Boer	
• New	defini.on	of	the	candela	1979	
• New	defini.on	of	the	metre	in	1983	
 
 
 



First	page	of	the	Report	to	the	
Académie	des	Sciences	on	the	
choice	of	a	unit	of	measurement	by	
Borda,	Lagrange,Laplace,	Monge	
and	Condorcet	
19	March	1791	





“The idea of referring all measurements to a unit of length 
 taken from nature was seized upon by mathematicians  
as soon as the existence of  such a unit and the possibility  
of determining it became known. They saw it as the only way to  
exclude all that was arbitrary from a system of measurement  
and to conserve it unchanged, so that no event or revolution  
in the world could cast uncertainty  upon it. 
They felt that with such a system, belonging exclusively to no  
one nation, one could hope that it would be adopted by all.” 







“One can reduce to three the units that seem most  
appropriate as the base; the length of a pendulum,  
the quarter of the length of the equator and finally  
the length of a quarter of a meridian. The length of  
a pendulum has the advantage of being the easiest  
to   determine  and, in consequence, the easiest  
to verify if some accident happens that renders it  
necessary. Furthermore, those who wish to  adopt  
this measure already adopted by another country,  
or having adopted   it wish to verify it,  would not   
obliged to send observers to the place  where  it  
was originally established. In addition, the law of  
the length of a pendulum  is well known,   
confirmed by experiment and can be used without  
fearing small errors.” 





The	Metre	and	Kilogram	of	
the	Archives	

Photo	TJQ	



In	conformity	with	the	law	of	the	18th	Germinal	an	3	(7	April	1795).					Presented	on	
4th	Messidor	an	7	(22	June	1799)	

(made	by)	F.	P.	Lenoir	
Photo	TJQ	

Label	on	the	case	containing	the	Metre	
of	the	Archives	
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Photo	TJQ	

In	conformity	with	the	law	of	the	18th	Germinal	an	3	(7	April	1795).					Presented	on	4th	
Messidor	an	7	(22	June	1799)	

(made	by)	F.	For.n	

Label	on	the	case	containing	the	Metre	of	the	Archives	



	
The	Kilogram	of	the	Archives.	
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Aeer	1795	what	were	the	real	defini.ons	of	the	
metre	and	kilogram?	
	
The	metre	is	one	ten	millionth	of	the	quarter	of	the	
terrestrial	meridian	which,	deduced	from	the	
measurements	of	Pierre-Francois	Méchain	and	Jean-	
Bap.ste	Delambre,	was:	
	
	5	130	740	toise	du	Pérou,	thus	
	
1	mètre	=	443,296	lignes	of	the	toise	du	Pérou	
or	was	it	
the	length	of	the	Metre	of	the	Archives	
	
The	kilogram	is	the	mass	of	one	cubic	decimetre	of	
water	at	the	temperature	of	mel.ng	ice	
or	was	it	
the	mass	of	the	Kilogram	of	the	Archives.	
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Rela.ve	standard	
devia.on	about	the	mean:	

5	ppm!		

Taken	from	Base	du	Système	
métrique	by	J-B	Delambre	



Meanwhile,	back	to	1873	
	
Star.ng	in	1872/73	the	details	of	the	proposed	new	metric	standards	of	the	Metre	and	Kilogram	were	
worked	out	at	mee.ngs	of	the	InternaWonal	Metre	Commission	and	the	French	Sec.on	of	the	
Commission	was	given	the	task	of	actually	preparing	them.	
	
A	huge	amount	of	work	was	undertaken	by	the	French	Sec.on,	aeer	1875	in	collabora.on	with	the	
Interna.onal	CommiTee	for	Weights	and	Measures.	The	new	prototypes	were	finally	adopted	by	the	
First	General	Conference	on	Weights	and	Measures	in	1889	and	deposited	in	the	vault	of	the	BIPM	
where	they	rest	un.l	this	day.	

 



The	cas.ng	of	one	of	the	1874	Conservatoire	alloy	in	the	presence	of	high	dignitaries	
including	the	President	of	the	Republic,	from	a	contemporary	newspaper	account.		



James Clerk Maxwell,  
British Association for the Advancement of Science, Liverpool, 1870 



The safe in the vault of the prototypes at the BIPM where the kilogram and metre 
rested from 1889 until 1998 





Dele.ons	adopted	by	12	votes	to	5	at	the	Conference	



3rd	CGPM	1901	





Extract	from	report	of	the	1891	mee.ng	of	the	Interna.onal	CommiTee	for	
Weights	and	Measures	when	it	was	decided	to	invite	A.A.	Michelson	to	come	to	
the	BIPM	to	measure	the	wavelength	of	the	red	light	of	cadmium	in	terms	of	

the	Interna.onal	prototype	of	the	metre.	
	

“From	the	very	beginning	of	the	InternaWonal	Commi^ee	it	has	been	
	generally	recognized		to	be	of	fundamental	importance	to	determine	
	the	relaWon	between	the	metric	units	and	some	basic	fundamental		
constants	that	one	can	deduce	from	natural	phenomena”.	



1892 A A Michelson measured the new International Prototype of the Metre in terms of the 
wavelength of the red line of cadmium  



	
	
	
	
	
	

The	result	obtained	by	Michelson	in	1892	was	that	the	metre	equals		
																							1	553	163.8	.mes	the	wavelength	of	the	red	emission	line	of	cadmium.	
	
This	was	much	improved		a	few	years	later	in	1906	by	the	Director	of	the	BIPM	Benoît	and	
Fabry	who	found	the	number	1	553	164.13	with	an	es.mated	uncertainty	of	a	few	tenths	
of	a	micrometre	differing	by	only	0.2	μm	from	that	of	Michelson.	
	
This	is	equivalent	to	saying	that	the	wavelength	of	this	light	is	0.64384696	micrometres.		
	
This	same	value	was	taken	by	the	7th	General	Conference	in	1927	to	define	the	Angström	
so	that	
																																													λcd	=	6438.4696	Ǻ	
	
Finally	in	1960,	when	the	metre	was	redefined	in	terms	of	the	wavelength	of	the	orange	
line	of	krypton	and	the	value	taken	was	chosen	to	be	consistent	with	the	1927		value	for	
the	Angström	and	hence	consistent	with	Benoît	and	Fabry’s	result	in	1906	which	was	itself	
very	close	to	Michelson’s	in	1892.	
	
Why	did	they	wait	nearly	seventy	years	before	making	this	important	change,	already	
foreseen	in	1891?	



Development	of	units	from	1791	to	the	proposed	New	SI	in	2018	
	
• The	proposals	of	the	Académie	des	sciences	in	1791	
• Maxwell	in	1870	
• CIPM	1891	on	linking	the	length	of	the	metre	to	natural	standards	
• Michelson	measures	the	wavelength	of	light	in	terms	of	the	metre	at	the	BIPM	
1892	
• Measurements	by	Benoit	and	Fabry	in	1906,	defini.on	of	the	Ångstrom	in	1927	
• Prac.cal	electrical	units	star.ng	from	1891,	Interna.onal	Prac.cal	Units	of	1908	
• Interna.onal	temperature	Scales	of	1927,	ITS-27	ITS-48	and	ITS-90,	defini.on	of	the	
kelvin	
• Defini.on	of	the	ampere	and	candela	1948	
• New	defini.ons	of	the	metre	and	second	in	1960	
• The	Interna.onal	System	of	Units	1960	
• Atomic	defini.on	of	the	second	1967	
• Defini.on	of	the	mole	in	1971	–	statements	by	Jan	de	Boer	
• New	defini.on	of	the	candela	1979	
• New	defini.on	of	the	metre	in	1983	
 
 
 



CIPM	1946	

Maxwell!	

The ampere, symbol A, is the SI unit of electric current. It is defined by taking the fixed 
numerical value of the elementary charge e to be 1.602 176 620 8xx ×10–19 when expressed 
in the unit C, which is equal to A s, where the second is defined in terms of ΔνCs.  









The kelvin, symbol K, is the SI unit of thermodynamic temperature. It is defined by taking the fixed 
numerical value of the Boltzmann constant k to be 1.380 648 52xx ×10–23 when expressed in the 
unit J K–1, which is equal to kg m2 s–2 K–1, where the kilogram, metre and second are defined in 
terms of h, c and ΔνCs. 











•  The	second,	symbol	s,	is	the	SI	unit	of	.me.	It	is	implicitly	defined	by	taking	the	fixed	
numerical	value	of	the	caesium	frequency	ΔνCs,	the	unperturbed	ground-state	
hyperfine	spli�ng	frequency	of	the	caesium	133	atom,	to	be	9	192	631	770	when	
expressed	in	the	unit	Hz,	which	is	equal	to	s–1	for	periodic	phenomena.	



13th	CGPM	1967/68	





The	candela,	symbol	cd,	is	the	SI	unit	of	luminous	intensity	in	a	given	direc.on.	It	is	defined	by	taking	the	
fixed	numerical	value	of	the	luminous	efficacy	of	monochroma.c	radia.on	of	frequency	540	×	1012	Hz,	
Kcd,	to	be	683	when	expressed	in	the	unit	lm	W–1,	which	is	equal	to	cd	sr	W–1,	or	kg–1	m–2	s3	cd	sr,	where	
the	kilogram,	metre	and	second	are	defined	in	terms	of	h,	c	and	ΔνCs.	



14th	CGPM	1971	

The mole, symbol mol, is the SI unit of amount of substance of a specified elementary 
entity, which may be an atom, molecule, ion, electron, any other particle or a specified group 
of such particles.  It is defined by taking the fixed numerical value of the Avogadro constant 

NA to be 6.022 140 857xx ×1023 when expressed in the unit mol-1 



15th	CGPM	1975	



	In	introducing	the	defini.on	to	the	Conference,	the	then	Secretary	of	the	Interna.onal	
CommiTee,	Jan	de	Boer,	made	the	following	remarks:		
	
“As	far	as	the	unit	of	mass	is	concerned,	the	choice	of	an	atomic	defini.on,	for	example	the	
mass	or	a	proton	or	the	unified	atomic	mass	unit	would	seem	natural;	but	such	a	proposal	
seems	to	me	s.ll	a	far	cry	from	prac.cal	because	of	the	necessity	of	determining	to	high	
precision	the	mass	of	the	proton.”	
	
As	regards	electrical	units:	
	
“Here	again	one	could	imagine	the	elementary	charge	of	the	proton	as	the	natural	and	
fundamental	electrical	unit	to	serve	as	the	base	of	a	universal	system	of	units;	but	in	this	case	
as	well	it	is	the	requirements	of	metrology	that	render	such	a	proposi.on	imprac.cable	for	
the	high	precision	measurement	of	electrical	quan..es.”	
	
He	ended	by	saying:	
	
“Naturally,	one	might	ask	also	in	the	case	of	the	mole	would	it	not	be	preferable	to	replace	
the	defini.on	of	the	mole	given	here	by	a	molecular	one;	but	as	in	the	cases	of	the	unit	of	
mass	and	of	electric	current	this	would	require	determina.ons	such	as	the	absolute	coun.ng	
of	molecules	or	the	measurement	of	the	mass	of	molecules	that	are	not	possible	with	the	
required	precision.”	





The metre, symbol m, is the SI unit of length. It is defined by taking the fixed numerical value 
of the speed of light in vacuum c to be 299 792 458 when expressed in the unit m/s, where the 
second is defined in terms of the caesium frequency ΔνCs.  









The	NPL	Ayrton-Jones	current	balance	



First	publica0on	of	the	wa@	balance	idea	by	Bryan	Kibble.	
		
The	first	publica.on	of	Bryan’s	idea	for	the	waT	balance	appeared	in	the	Proceedings	of	the	
Conference	“Atomic	Masses	and	Fundamental	Constants	5	(usually	known	as	AMCO-5)	held	
in	Paris	in	May	1975	on	the	occasion	of	the	Centenary	of	the	Metre	Conven.on,	see:		
		
B.P.	Kibble,	Division	of	Electrical	Science,	Na.onal	Physical	Laboratory,	“A	measurement	of	
the	gyromagne.c	ra.o	of	the	proton	by	the	strong	field	method”,	Atomic	Masses	and	
Fundamental	Constants	5,	Sanders	J.	H.	and	Wapstra	A.	H.,	Eds.,	Plenum	Press,	1976,	pages	
549	and	550.	
		
The	waT	balance	idea	appeared	in	the	final	paragraph	of	his	ar.cle,	it	is	reproduced	in	the	
next	slide	



	
		

At	its	mee.ng	in	June	2016	the	CCU	
decided	to	adopt	the	name	Kibble	balance	

for	the	waT	balance		



	
	
	
	
	
	

The Kibble balance 

But we cannot directly measure either L or B with sufficient accuracy 



	
	
	
	
	
	

Combining the equations from the two configurations gives mgv = IU 
Taking advantage of the Josephson effect, which gives a voltage U = nfh/2e and the quantum-
Hall effect, which gives an electrical resistance R = h/ie2 we can write  
                                    IU = in2f2h/4 so that        mgv = in2f2h/4  
or 
                                           h = 4mgv/in2f2 



NPL	WaT	balance		

First watt balance 

1 kg 

Permanent magnet 

Double rectangular coil 





NIST	WaT	balance	
Largest watt 
balance 

Lowest 
published 
uncertainty 

 

1 kg 

 

Superconducti
ng magnet 



The	possibility	of	defining	the	kilogram	in	terms	of	the	Planck	constant	opened	the	way	
to	a	complete	redefini.on	of	the	SI	in	terms	of	constants	of	nature.		
	
We	plan	to	define	the	SI	in	a	new	way,		based	on	a	set	of	seven	defining	constants,	
drawn	from	the	fundamental	constants	of	physics	and	other	constants	of	nature,	from	
which	the	defini.ons	of	the	seven	base	units	are	deduced.	
	
Each	of	these	defining	constants	will	be	assigned	a	fixed	numerical	value.	
	
What	does	it	mean	to	define	the	numerical	value	of	a	fundamental	constant	of	physics	–	
surely	these	are	fixed	by	nature?	
	
The	value	of	a	constant	of	physics	is	indeed	fixed	by	nature	but	its	numerical	value	
depends	on	the	size	of	the	unit	with	which	we	choose	to	measure	it,	take	for	example	
the	speed	of	light:	
	



	
	
	
	
	
	

																																												c						=							299	792	458						metres	per	second		
	
														or																							c						=						983	571	056.4			feet	per	second	
	
														or																							c							=						327	857	018.8			yards	per	second	
					
																	
																											the	value	of	c						=											numerical	value					×				unit	
	
										The	value	of	c	is	a	constant	of	nature.		
	
										1.		If	we	define	the	units	independently,	then	we	must	determine	the	numerical	value	

of	c	by	experiment,	and	it	will	have	an	uncertainty.		That	was	the	situa.on	before	
1983,	when	both	the	metre	and	the	second	were	independently	defined.		

	
									2.		If	the	second	is	independently	defined	in	terms	of	the	frequency	of	the	caesium	

transi.on,	and	we	choose	to	fix	the	numerical	value	of	c,	then	the	effect	is	to	
define	the	size	of	the	unit,	equal	to	299	792	458	in	the	case	of	the	metre.		This	is	
the	current	defini.on	of	the	metre,	since	the	change	in	1983.		The	numerical	value	
now	has	zero	uncertainty.		

										3.	We	have	thus	defined	the		metre	in	terms	of	a	fixed	numerical	value	for	the	speed	
of	light.	

	

the	speed	of	light,	c	may	be	wriTen:	
	



How do we make practical use of such a definition? 
 
We need to find an equation of physics that links the speed of light to length without 
including any unknown constants or quantities that themselves depend on length, such 
an equation is  
                                         c = λ f 
Where λ is the wavelength of a light of frequency f.  
 
We could also of course simply measure the time taken for a light signal to travel from 
one place to another but this is not practical for short distances.  
 
The 1983 definition of the metre became practical only when technology advanced so 
that the frequency of visible or near infra-red light could be measured to high accuracy. 
 
Today there exists an official list of wavelengths and frequencies of a wide range of 
optical and infra-red atomic and molecular transitions to which lasers can be locked. 
This list is known as the “mise en pratique of the definition of the metre. Some of them 
are so precise that they can also be used as secondary representations of the second. 



	
	
	
	
	
	

																								h			=																6.626	0703	×	10-34																						kg	m2	s-1		

	 		 	 	 												
							value	of	h					=																numerical	value																			×											unit	
	
	
																The	value	of	h	is	a	constant	of	nature.		
	
								1.			If	we	define	the	unit	kg	m2	s-1	independently,	then	we	must	determine				the	

numerical	value	of	h	by	experiment,	and	it	will	have	an	uncertainty.		That	is	the	
present	situa.on,	this	is	what	we	are	doing	at	present	with	waT	balances	and	
silicon	spheres.	

	
								2.			However,	if	the	metre	and	the	second	are	already	independently	defined,	we	can	

choose	to	fix	the	numerical	value	of	h,	then	the	effect	is	to	define	the	kilogram.		
This	is	the	proposed	new		defini.on	of	the	kilogram.		The	numerical	value	will	
have	zero	uncertainty.	We	just	have	to	make	sure	we	choose	the	right	value	i.e.,	
one	that	is	really	consistent	with	the	present	defini.on	of	the	kilogram.	This	is	why	
we	do	it	in	two	independent	ways.	
			

Let	us	now	look	at	the	Planck	constant,	h	



The key question is however the following: How can we be sure that the numerical value 
we choose for these defining constants are the right ones, i.e., that when the new definitions 
are implemented there will not be a step change in the size of the units? 
 
 



	
	
	
	
	
	

																								h			=																6.626	0703	×	10-34																						kg	m2	s-1		

	 		 	 	 												
							value	of	h					=																numerical	value																			×											unit	
	
	
																The	value	of	h	is	a	constant	of	nature.		
	
								1.			If	we	define	the	unit	kg	m2	s-1	independently,	then	we	must	determine				the	

numerical	value	of	h	by	experiment,	and	it	will	have	an	uncertainty.		That	is	the	
present	situa.on,	this	is	what	we	are	doing	at	present	with	waT	balances	and	
silicon	spheres.	

	
								2.			However,	if	the	metre	and	the	second	are	already	independently	defined,	we	can	

choose	to	fix	the	numerical	value	of	h,	then	the	effect	is	to	define	the	kilogram.		
This	is	the	proposed	new		defini.on	of	the	kilogram.		The	numerical	value	will	
have	zero	uncertainty.	We	just	have	to	make	sure	we	choose	the	right	value	i.e.,	
one	that	is	really	consistent	with	the	present	defini.on	of	the	kilogram.	This	is	why	
we	do	it	in	two	independent	ways.	
			



The first is by means of a watt balance, which we now call the Kibble balance in which 
electrical power is compared with  
mechanical power to give a value for h 
 
The second is via measurements of the crystal density of silicon, which gives a value for the 
Avogadro constant NA which is linked to h through the following equation: 
 
                                        NAh = [cα2/2R∞][Mu Ar(e)], 
 
where α, R∞, Mu and Ar(e) are the fine structure constant (known to parts in 1010), the 
Rydberg for infinite mass (parts in 1012),  the molar mass constant (exact) and the relative 
atomic mass of the electron (parts in 1010) respectively. 
  



 
 
For the silicon crystal density we have: 
 
                                    NA = n M(Si)/ρ a3 

Where n is the number of atoms per unit cell of silicon, M(Si) the molar mass of silicon, ρ 
the density of the sample of silicon and a its lattice constant so that, remembering that 
 NAh = [cα2/2R∞][Mu Ar(e)], 
 
                            h(silicon) = [cα2/2R∞][Mu Ar(e)] ρ a3 / n M(Si) 



The important question is how well do these two methods of arriving at a value for h agree? 
 
The answer is just within the respective uncertainties of the experimental measurements, 
namely, two parts in 108. 
 
                            h(watt balance) = 4mgv/in2f2 
 
                            h(silicon) = [cα2/2R∞][Mu Ar(e)] ρ a3 / n M(Si) 
 
What does this demonstrate? 
 
The most important outcome is the demonstration that the Josephson and quantum-Hall 
relations correctly represent macroscopic voltages and resistances – something that had not 
been demonstrated at this level before. 
 
It is also demonstrates a remarkable level of consistency among the measured values of 
fundamental constants using a wide variety of methods based on an equally wide variety of 
equations of physics. 
 
One can conclude that classical and quantum physics in these area are consistent to a few 
parts in 108.  
It also gives us confidence that we can redefine the kilogram in terms of this numerical value 
for h without producing a significant step change in the size of the unit of mass. 



	
	
	
	
	
	

The 26th CGPM 
Considering, 
• the essential requirement for an International System of Units (SI) that is uniform and 
accessible world-wide for international trade, high-technology manufacturing, human 
health and safety, protection of the environment, global climate studies and the basic 
science that underpins all these, 
  
• that the SI units must be stable in the long term, internally self-consistent and 
practically realizable being based on our present theoretical description of nature at the 
highest level, 

• that a revision of the SI to meet these requirements was described in Resolution 1 of 
the 24th CGPM in 2011, adopted unanimously, that laid out in detail a new way of 
defining the SI based on a set of seven defining constants, drawn from the fundamental 
constants of physics and other constants of nature, from which the definitions of the 
seven base units are deduced, 

• that the conditions set by the 24th CGPM, confirmed by  the 25th CGPM, before such a 
revised SI could be adopted have now been met, 
 



	
	
	
	
	
	

The 26th CGPM 
Considering, 
• the essential requirement for an International System of Units (SI) that is uniform and 
accessible world-wide for international trade, high-technology manufacturing, human 
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• that a revision of the SI to meet these requirements was described in Resolution 1 of 
the 24th CGPM in 2011, adopted unanimously, that laid out in detail a new way of 
defining the SI based on a set of seven defining constants, drawn from the fundamental 
constants of physics and other constants of nature, from which the definitions of the 
seven base units are deduced, 

• that the conditions set by the 24th CGPM, confirmed by  the 25th CGPM, before such a 
revised SI could be adopted have now been met, 
 



	
	
	
	

 
decides 
that henceforth the International System of Units, the SI, is the system of units in which: 
 
the unperturbed ground state hyperfine splitting frequency of the caesium 133 atom ΔνCs is 
9 192 631 770 Hz, 
the speed of light in vacuum c is 299 792 458 m/s,  
the Planck constant h is 6.626 070 040xx ×10-34 J s,  
the elementary charge e is 1.602 176 620 8xx ×10-19 C,  
the Boltzmann constant k is 1.380 648 52xx ×10-23 J/K,  
the Avogadro constant NA is 6.022 140 857xx ×1023 mol-1, 
the luminous efficacy Kcd of monochromatic radiation of frequency 540 × 1012Hz is 683 lm/W.  
  
     In making this decision, the General Conference notes the consequences as set out in 
Resolution 1 of the 24th General Conference in respect to the base units of the SI and confirms 
these in the following Appendices to this Resolution, which have the same force as the 
Resolution itself. 
 
     The General Conference invites the International Committee to produce a new edition of its 
Brochure The International System of Units, SI in which a full description of the SI is given. 
 
 



Appendix 1 Abrogation of former definitions of the base units: 
  
It follows from the new definition of the SI adopted above and from the new definitions of the base units that 
 
• the definition of the second in force since 1967/68 (13th meeting of the CGPM, Resolution 1) is abrogated, 

• the definition of the metre in force since 1983 (17th meeting of the CGPM, Resolution 1), is abrogated, 

• the definition of the kilogram in force since 1889 (1st meeting of the CGPM, 1889, 3rd meeting of the 
CGPM, 1901) based upon the mass of the international prototype of the kilogram is abrogated,  

• the definition of the ampere in force since 1948 (9th meeting of the CGPM) based upon the definition 
proposed by the International Committee (CIPM, 1946, Resolution 2) is abrogated,  

• the definition of the kelvin in force since 1967/68 (13th meeting of the CGPM, Resolution 4) is abrogated,  

• the definition of the mole in force since 1971 (14th meeting of the CGPM, Resolution 3) is abrogated,  

• the definition of the candela in force since 1979 (16th meeting of the CGPM, Resolution 3) is abrogated,  

• the conventional values of the Josephson constant KJ–90 and of the von Klitzing constant RK–90 adopted by the 
International Committee (CIPM, 1988, Recommendations 1 and 2) at the request of the General Conference 
(18th meeting of the CGPM, 1987, Resolution 6) for the establishment of representations of the volt and the 
ohm using the Josephson and quantum Hall effects, respectively, are abrogated. 



	
	
	
	

 
 

Appendix 2 Status of constants previously used in the former definitions: 	

It also follows from the new definition of the SI adopted above and from the new definitions of the base 
units that	

• the mass of the international prototype of the kilogram m(K) is equal to 1 kg within a relative standard 
uncertainty equal to that of the recommended value of h at the time this Resolution was adopted, namely 
xxxx, and that in the future its value will be determined experimentally, 

• that the magnetic constant (permeability of vacuum) µ0 is equal to 4π ×10–7 H m–1 within a relative 
standard uncertainty equal to that of the recommended value of the fine-structure constant α at the time 
this Resolution was adopted, namely xxxx, and that in the future its value will be determined 
experimentally,  

• that the thermodynamic temperature of the triple point of water TTPW is equal to 273.16 K within a 
relative standard uncertainty closely equal to that of the recommended value of k at the time this 
Resolution was adopted, namely xxxx, and that in the future its value will be determined experimentally,  

• that the molar mass of carbon 12, M(12C), is equal to 0.012 kg mol–1 within a relative standard 
uncertainty equal to that of the recommended value of NAh  at the time this Resolution was adopted, 
namely xxxx, and that in the future its value will be determined experimentally.  



	
	
	
	

 
Appendix 3 the base units of the SI  
 
It follows from the new definition of the SI adopted above in terms of the seven defining constants, that 
the base units of the SI are henceforth implicitly defined as follows: 
  
• The second, symbol s, is the SI unit of time. It is implicitly defined by taking the fixed numerical value of 
the caesium frequency ΔνCs, the unperturbed ground-state hyperfine splitting frequency of the caesium 
133 atom, to be 9 192 631 770 when expressed in the unit Hz, which is equal to s–1 for periodic 
phenomena. 

• The metre, symbol m, is the SI unit of length. It is implicitly defined by taking the fixed numerical value 
of the speed of light in vacuum c to be 299 792 458 when expressed in the unit m/s, where the second is 
defined in terms of the caesium frequency ΔνCs. 
  
• The kilogram, symbol kg, is the SI unit of mass. It is implicitly defined by taking the fixed numerical 
value of the Planck constant h to be 6.626 070 040xx ×10–34 when expressed in the unit J s, which is equal 
to kg m2 s–1, where the metre and the second are defined in terms of c and ΔνCs. 

• The ampere, symbol A, is the SI unit of electric current. It is defined by taking the fixed numerical value 
of the elementary charge e to be 1.602 176 620 8xx ×10–19 when expressed in the unit C, which is equal to 
A s, where the second is defined in terms of ΔνCs. 

 



	
	
	
	

 
• The kelvin, symbol K, is the SI unit of thermodynamic temperature. It is implicitly defined by 
taking the fixed numerical value of the Boltzmann constant k to be 1.380 648 52xx ×10–23 
when expressed in the unit J K–1, which is equal to kg m2 s–2 K–1, where the kilogram, metre 
and second are defined in terms of h, c and ΔνCs. 
 
• The mole, symbol mol, is the SI unit of amount of substance of a specified elementary entity, 
which may be an atom, molecule, ion, electron, any other particle or a specified group of such 
particles.  It is implicitly defined by taking the fixed numerical value of the Avogadro constant 
NA to be 6.022 140 857xx ×1023 when expressed in the unit mol-1.  

• The candela, symbol cd, is the SI unit of luminous intensity in a given direction. It is 
implicitly defined by taking the fixed numerical value of the luminous efficacy of 
monochromatic radiation of frequency 540 × 1012 Hz, Kcd, to be 683 when expressed in the 
unit lm W–1, which is equal to cd sr W–1, or kg–1 m–2 s3 cd sr, where the kilogram, metre and 
second are defined in terms of h, c and ΔνCs. 

 



	
	
	
	

 
 

•  The mole, symbol mol, is the SI unit of amount of substance of a specified 
elementary entity, which may be an atom, molecule, ion, electron, any other 
particle or a specified group of such particles.  It is implicitly defined by taking the 
fixed numerical value of the Avogadro constant NA to be 6.022 140 857xx ×1023 
when expressed in the unit mol-1.  

•  The candela, symbol cd, is the SI unit of luminous intensity in a given direction. It 
is implicitly defined by taking the fixed numerical value of the luminous efficacy 
of monochromatic radiation of frequency 540 × 1012 Hz, Kcd, to be 683 when 
expressed in the unit lm W–1, which is equal to cd sr W–1, or kg–1 m–2 s3 cd sr, 
where the kilogram, metre and second are defined in terms of h, c and ΔνCs. 





	
	
	
	

 
 

Where in fact do we get the best numerical values of the constants? 















Photo	BIPM	

silicon spheres weighing 
about 1 kg containing about 
215 253 842 × 1017 atoms 





NIST watt 
balance Mk 
II 



The	first	Lego	Kibble	balance,	92	rue	Brancas	Sèvres	



The	first	Lego	Kibble	balance	on	show	at	the	Royal	Society	Summer	Exhibi.on	July	2014,	
with	the	team:	Terry	Quinn,	Lucas	Quinn	and	Richard	Davis.		





The Pavillon de Breteuil in the 1920s 







Image	BIPM	

The	site	and	buildings	of	the	BIPM	in	2002	
Located	at:	48o	49’	46”	N,		2o	13’	13”	E	

The	Pavillon	de	Breteuil	
1672	modified	in	1743	

The	Pe.t	Pavillon	
1672	modified	in	the	

1920s	

Nouveau	Pavillon	1988	
Offices	and	library	

Pavillon	du	Mail	2001	
(mee.ng	room	and	

mechanical	workshop)	

Laser	building	1984	
(now	.me	laboratory)	

Observatoire	1878	
The	original		laboratories	

Observatoire	
extension	1929	

Ionizing	radia.on	building	
1964,	now	also	chemistry	
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Metre	Conven.on	
1875	

Interna.onal	Bureau	of	
Legal	metrology	BIML	

Director	of	BIML	 Iden.cal	diploma.c	status	

French	Government	
Accord	de	Sieges	

Between	the	OIML	and	French	
Government	with	respect	to	

privileges	and	immuni.es	of	BIML	
and	

between	the	CIPM	and	French	
Government	with	respect	to	

privileges	and	immuni.es	of	BIPM	
	

Iden.cal	diploma.c	status	

The	intergovernmental	
organizaWon	created	by	the	
ConvenWon	was	not	given	a	
name	as	it	was	not	seen	
necessary	at	the	Wme		



Ar.cle	XXIII	of	the	OIML	Treaty	rela.ve	to	the	formal	status	of	the	Interna.onal	
Bureau	of	Legal	Metrology	BIML:	

	
“The	Governments	of	Member	states	declare	that	the	Bureau	shall	be	recognized	
as	of	public	uWlity,	that	it	shall	have	legal	status	and	that,	generally	speaking,	it	

shall	benefit	from	the	privileges	and	faciliWes	commonly	granted	to	
intergovernmental	bodies	under	the	laws	in	force	in	each	of	the	member	States.”	

The	BIPM	is	an	interna.onal	scien.fic	ins.tute	recognized	in	France	as	of	public	
u.lity,	with	legal	personality	and	with	the	privileges	and	immuni.es	commonly	
granted	to	intergovernmental	bodies	under	the	laws	of	France	according	to	the	

Accord	de	Siege	between	the	French	Government	and	the	CIPM	



NIST	General	Informa0on	
From	the	smart	electric	power	grid	and	electronic	health	records	to	atomic	clocks,	advanced	
nanomaterials,	and	computer	chips,	innumerable	products	and	services	rely	in	some	way	on	
technology,	measurement,	and	standards	provided	by	the	Na.onal	Ins.tute	of	Standards	
and	Technology.	
	
Founded	in	1901,	NIST	is	a	non-regulatory	federal	agency	within	the	
U.S.	Department	of	Commerce.	NIST's	mission	is	to	promote	U.S.	innova.on	and	industrial	
compe..veness	by	advancing	measurement	science,	standards,	and	technology	in	ways	that	
enhance	economic	security	and	improve	our	quality	of	life.	
	
NIST	carries	out	its	mission	through	the	following	programs:	
the	NIST	Laboratories,	conduc.ng	world-class	research,	oeen	in	close	collabora.on	with	
industry,	that	advances	the	na.on's	technology	infrastructure	and	helps	U.S.	companies	
con.nually	improve	products	and	services;	
	
the	Hollings	Manufacturing	Extension	Partnership,	a	na.onwide	network	of	local	centers	offering	technical	and	business	
assistance	to	smaller	manufacturers	to	help	them	create	and	retain	jobs,	increase	profits,	and	save	.me	and	money;	
and	
the	Baldrige	Performance	Excellence	Program,	which	promotes	performance	excellence	among	U.S.	manufacturers,	
service	companies,	educa.onal	ins.tu.ons,	health	care	providers,	and	nonprofit	organiza.ons;	conducts	outreach	
programs;	and	manages	the	annual	Malcolm	Baldrige	Na.onal	Quality	Award	which	recognizes	performance	excellence	
and	quality	achievement;	
	
	




