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 Introduction of defining constant for photometry, Kcd
luminous efficacy of monochromatic radiation of frequency 
540 × 1012 Hz 

 Reformulation of definition of the candela
- (not a redefinition), to bring it in explicit constant form:
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• Kcd makes a direct link between photometric and radiometric quantities for 
monochromatic radiation of frequency 540 THz 

• Mise en pratique for the definition of the candela in the SI (20 May 2019)
• BIPM report 05/2019: Principles governing photometry (20 May 2019)
• Appendix 3 Units for photochemical and photobiological quantities (20 May 2019)

cd  ↔ W·sr-1

Kcd

lm  ↔ W
Kcd

lx  ↔ W·m-2

Kcd

cd·m-2 ↔ W·sr-1·m-2

Kcd

flux illuminance intensity luminance

https://www.bipm.org/utils/en/pdf/si-mep/SI-App2-candela.pdf
https://www.bipm.org/utils/common/pdf/rapportBIPM/RapportBIPM-2019-05.pdf
https://www.bipm.org/utils/common/pdf/si-brochure/SI-Brochure-9-App3-EN.pdf
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Success story : Photometry

Luminous
efficiency
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Standard Photopic observer
(CIE 1924)

Luminous intensity
(visual)

555

Kcd = 638 lm⋅W-1

SI brochure
Principle governing photometry 
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CIE Photometric standard observer

6th session of CIE, Geneva, 1924

272 observers (UK, Japan, US)

K. S. Gibson : 
Visibility function
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Photometry – a success story

Current method
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Photometry is the science of the measurement of light, in terms
of its perceived brightness to the human eye.

light 
stimulus

eyes brain

Photometry
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Visual quantity

Photometry deals with visual quantities.
The measurand is not accessible by the measuring instrument
The measurand may vary from an observer to another

Measurement of visual quantities
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S(λ) λmax ≅ 440 nm

M(λ) λmax ≅ 540 nm

L(λ) λmax ≅ 570 nm

We have 3 family of cones.
Light that reaches the retina generates 3 signals in 
the cones, that depend upon the wavelength

Cones (L M S)

Fu
nd

am
en

ta
le

se
ns

iti
vi

ty



14



15www.bipm.org

Measurement of perceptive quantities

Future method
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