
 

 - 1 - 

ISO/CIE 23539:2023-03 (E) 
 
 
Photometry - The CIE system of physical photometry 
 
 

Contents            Page 
 
 
Foreword  .......................................................................................................................................................... v 
 
Introduction  ..................................................................................................................................................... vi 
 
1 Scope  ............................................................................................................................................... 1 
 
2 Normative references ..................................................................................................................... 1 
 
3 Termsanddefinitions  ...................................................................................................................... 1 
 
4 Photometric quantities and units  ................................................................................................. 2 
4.1 Photometric quantities  .................................................................................................................. 2 
4.2 Photometric units  ........................................................................................................................... 3 
 
5 CIEstandardspectralluminousefficiencyfunctions  ..................................................................... 3 
5.1 General  ............................................................................................................................................ 3 
5.2 Photopic vision  ............................................................................................................................... 3 
5.3 Scotopic vision  ............................................................................................................................... 4 
5.4 Mesopic vision  ................................................................................................................................ 4 
5.5 10° photopic vision  ........................................................................................................................ 5 
 
6 Names, symbols and units for photometric quantities  .............................................................. 5 
6.1 General  ............................................................................................................................................ 5 
6.2 Photopic vision  ............................................................................................................................... 6 
6.3 Scotopic vision  ............................................................................................................................... 6 
6.4 Mesopic vision  ................................................................................................................................ 6 
6.5 10° Photopic vision  ........................................................................................................................ 7 
6.6 Photometric quantities for other observers  ................................................................................ 7 
 
7 Basic formulae relating photometric quantities to radiometric quantities  .............................. 7 
7.1 General  ............................................................................................................................................ 7 
7.2 General formula  .............................................................................................................................. 7 
7.3 General formula for luminous flux  ............................................................................................... 8 
7.4 Maximum luminous efficacy  ......................................................................................................... 8 
7.4.1 General  ............................................................................................................................................ 8 
7.4.2 Photopic vision  ............................................................................................................................... 9 
7.4.3 Scotopic vision  ............................................................................................................................... 9 
7.4.4 Mesopic vision  ................................................................................................................................ 9 
7.4.5 10° photopic vision  ........................................................................................................................ 9 
7.4.6 Summary of maximum luminous efficacies  .............................................................................. 10 
7.5 (Photopic) luminous flux  ............................................................................................................. 10 
7.6 Scotopic luminous flux  ................................................................................................................ 10 
7.7 Mesopic luminous flux  ................................................................................................................. 11 
7.8 10° photopic luminous flux  ......................................................................................................... 12 
 
8 Physical measurement  ................................................................................................................ 12 
8.1 General  .......................................................................................................................................... 12 
8.2 Photometers  ................................................................................................................................. 13 
8.3 Spectroradiometers  ..................................................................................................................... 13 
8.3.1 Spectral measurement  ................................................................................................................. 13 
8.3.2 Spectral calculations  ................................................................................................................... 13 
 



 
 - 2 - 

9 Tablesofvaluesofspectralluminousefficiencyfunctions  .......................................................... 14 
9.1 Photopic vision  ............................................................................................................................ 14 
9.2 Scotopic vision  ............................................................................................................................ 18 
9.3 10° photopic vision  ...................................................................................................................... 21 
 
Annex A (informative) Example of a spectral luminous efficiency function for mesopic vision  ......... 25 
 
Annex B (informative) Supplementary information on mesopic vision  .................................................. 29 
 
Annex C (informative) Background of the CIE system of physical 

photometry  ................................................................................................................................... 30 
 
Annex D (informative) Guidance on valid description of photometric values  ....................................... 32 
 
Annex E (informative)Cone-fundamental-basedspectralluminousefficiencyfunctions  ........................ 33 
 
Bibliography  .................................................................................................................................................. 43 
 


		2024-05-09T18:18:07+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




