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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-govern
Electrotech

Internationg

The main t
adopted by
Internationg

mental, in liaison with 1ISO, also take part in the work. ISO collaborates closely with the Internati
nical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives,’Rart 2.

sk of technical committees is to prepare International Standards. Draft Intefnational Stand
the technical committees are circulated to the member bodies for voting.’ Publication as
| Standard requires approval by at least 75 % of the member bodies casting a vote.

bnal

ards
an

Attention is|drawn to the possibility that some of the elements of this documentmay be the subject of pgtent

rights. ISO shall not be held responsible for identifying any or all such patentrights.

ISO 80000-7 was prepared by Technical Committee ISO/TC 12, Quantities, units, symbols, conversion fagtors

in cooperation with IEC/TC 25, Quantities and units, and their letter symbols.

This first edjtion of ISO 80000-7 cancels and replaces the third edition of ISO 31-6:1992. It also incorporateq the

Amendment ISO 31-6:1992/Amd.1:1998. The major technical changes from the previous standard are|the

following:

— the pregentation of numerical statements has beenchanged;

— 0.5.3 Pnotopic quantities, 0.5.4 Scotopic quantities and 0.5.5 Values have been added;

— the norinative references have been changed;

— new items have been added and denoted by dash (see 0.1);

— the ord¢r and the definitions of luminous terms have been changed to bring the presentation more in|line
with the] International Electrotechnical Vocabulary.

ISO 80000 fonsists of the following parts, under the general title Quantities and units:

— Part 1: General

— Part 2: Mathematical signs and symbols to be used in the natural sciences and technology

— Part 3: pace and time

— Part 4: Mechanics

— Part 5: Thermodynamics

Part 10:
Part 11:
Part 12:

Part 7: Light
Part 8: Acoustics

Part 9: Physical chemistry and molecular physics

Atomic and nuclear physics
Characteristic numbers

Solid state physics

© ISO 2008 — All rights reserved
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IEC 80000 consists of the following parts, under the general title Quantities and units:
— Part 6: Electromagnetism

— Part 13: Information science and technology

— Part 14: Telebiometrics related to human physiology
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Introduction

0.1 Arrangements of the tables

The tables of quantities and units in this International Standard are arranged so that the quantities are

presented g

All units bet
lines on the|

Where the
preceding €
is used to in

0.2 Tables of quantities

The names

Standard afle given together with their symbols and, in most cases, theirdefinitions. These names and sym

are recomn
Quantities (|

The scalar,
definitions.

In most cas

or more symbols are given for one quantity and\no special distinction is made, they are on an equal foo

When two t
is given. Th
should not
used when,

In this Engl
gender of th
the French

0.3 Tablgs of units

n the left-hand pages and the units on the corresponding right-hand pages.

ween two full lines on the right-hand pages belong to the quantities between the corresponding
left-hand pages.

numbering of an item has been changed in the revision of a part of 1ISO 31, the number in
dition is shown in parenthesis on the left-hand page under the new number for-the quantity; a d
dicate that the item in question did not appear in the preceding edition.

in English and in French of the most important quantities’ within the field of this Internati

endations. The definitions are given for identification of the quantities in the International Syste
SQ), listed on the left hand pages of the table; they.aré’not intended to be complete.

vector or tensor character of quantities is pointed out, especially when this is needed for

s only one name and only one symbolfor the quantity are given; where two or more names or

pes of italic letters exist (for exampte as with ¥ and 0; ¢ and ¢; a and a; g and g) only one of th
is does not mean that the other is not equally acceptable. It is recommended that such vari
pe given different meanings. A'symbol within parenthesis implies that it is a reserve symbol, t
in a particular context, the main symbol is in use with a different meaning.

sh edition, the quaniity names in French are printed in an italic font, and are preceded by fr.
e French nameris-indicated by (m) for masculine and (f) for feminine, immediately after the noy
name.

full

the
ash

bnal
bols
m of

the

two
ing.
ese
ants
b be

The
nin

0.3.1 General

The names of units for the corresponding quantities are given together with the international symbols and the
definitions. These unit names are language-dependent, but the symbols are international and the same in all

languages.

For further information, see the Sl Brochure (8th edition 2006) from BIPM and ISO 80000-1 ),

The units are arranged in the following way.

a) The coherent Sl units are given first. The Sl units have been adopted by the General Conference on
Weights and Measures (Conférence Générale des Poids et Mesures, CGPM). The use of coherent Sl units,

1) To be published.

vi
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and their decimal multiples and submultiples formed with the Sl prefixes are recommended, although the
decimal multiples and submultiples are not explicitly mentioned.

b) Some non-Sl units are then given, being those accepted by the International Committee for Weights and
Measures (Comité International des Poids et Mesures, CIPM), or by the International Organization of Legal
Metrology (Organisation Internationale de Métrologie Légale, OIML), or by ISO and IEC, for use with the SI.

Such units are separated from the Sl units in the item by use of a broken line between the Sl units and the
other units.

¢) Non-Sl units currently accepted by the CIPM for use with the Sl are given in small print (smaller than the text
size) in the “Conversion factors and remarks” column.

d) Non-SlI units that are not recommended are given only in annexes in some parts of this-International
Standard. These annexes are informative, in the first place for the conversion factors, and.are[not integral
parts of the standard. These deprecated units are arranged in two groups:

1) units in the CGS system with special names;
P) units based on the foot, pound, second, and some other related units.

e) Pther non-SI units given for information, especially regarding the conversionfactors, are givef in another
nformative annex.

0.3.2 Remark on units for quantities of dimension one, or dimensionless quantities

Thel coherent unit for any quantity of dimension one, also calledva dimensionless quantity, is the qumber one,
symbol 1. When the value of such a quantity is expressed,:the unit symbol 1 is generally not| written out
explicitly.

EXAMPLE 1 Refractive index n = 1,53 X 1 = 1,53

Prefixes shall not be used to form multiples or submultiples of this unit. Instead of prefixes, powefs of 10 are
recommended.

EXAMPLE 2 Reynolds number Re = 1,32.x(10°

Considering that plane angle is generally expressed as the ratio of two lengths and solid angle ag the ratio of
twolareas, in 1995 the CGPM gspecified that, in the Sl, the radian, symbol rad, and steradian, symbol sr, are
dimgensionless derived units.This implies that the quantities plane angle and solid angle are copsidered as
derived quantities of dimepsion one. The units radian and steradian are thus equal to one; they may either be
omifted, or they may be-used in expressions for derived units to facilitate distinction between quantities of
diffgrent kind but having:the same dimension.

0.4| Numerical-statements in this International Standard

The|sign =.is used to denote “is exactly equal to”, the sign = is used to denote “is approximately equal to”, and
the pign\= is used to denote “is by definition equal to”.

Numerical values of physical quantities that have been experimentally determined always have an associated
measurement uncertainty. This uncertainty should always be specified. In this International Standard, the
magnitude of the uncertainty is represented as in the following example.

EXAMPLE [ =2,34782(32) m

In this example, I = a(b) m, the numerical value of the uncertainty b indicated in parentheses is assumed to
apply to the last (and least significant) digits of the numerical value a of the length [. This notation is used when
b represents the standard uncertainty (estimated standard deviation) in the last digits of a. The numerical
example given above may be interpreted to mean that the best estimate of the numerical value of the length [
(when [ is expressed in the unit metre) is 2,347 82 and that the unknown value of [ is believed to lie between
(2,347 82 — 0,00032) m and (2,347 82 4 0,00032) m with a probability determined by the standard
uncertainty 0,000 32 m and the normal probability distribution of the values of [.

© 1SO 2008 — All rights reserved vii
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0.5 Spec

ial remarks

0.5.1 Quantities

ISO 80000-7 contains a selection of quantities pertaining to light and other electromagnetic radiation. “Radiant”
quantities relating to radiation in general may be useful for the whole range of electromagnetic radiations,

whereas “lu

minous” quantities pertain only to visible light.

In several cases, the same symbol is used for a trio of corresponding radiant, luminous and photon quantities

with the unq
confusion b

For ionizing

etween these quantities might otherwise occur.

radiations, however, see ISO 80000-10.

Systematically, different fonts are used to distinguish between italic “vee” v for speed and, Greek “nu” 1

frequency.

Several of t
v only. They

ne quantities in ISO 80000-7 can be defined for monochromatic light, ikeZlight of a single freque
are denoted by their reference quantity as an argument like g(v). An‘example is speed c(v) of

in a mediu
quantity g

or the refractive index in a medium n(v) = co/c(r). Some of thgse quantities are fractions dq
rresponding to the light with wavelength in the interval [\, A d\] divided by the range d\ of

interval. Th%se quantities are called spectral quantities and are denoted by subscript \.They are additive so

the integral

q = fgoqy(z/) dv yields the overall quantity, e.g. radianée.L (item 7-15).

pver

for

ncy
ight
of a
that
that

Instead of |frequency v, other reference quantities of light may be used: angular frequency w = 3mv,
wavelength| A = co/nv, wavelength in vacuum Ay = co/vWavenumber in medium o = 1/, wavenumbgr in
vacuum = vicg = o/n = 1/Ag, etc. As an example, the refractive index may be given| as
n(Ao = 55% nm) ~ 1,333. Also, spectral radiance L5{)\) (item 7-15, Remark) has the meaning of spegtral
“density” corresponding to the integrated quantity ~fadiance L (item 7-15).
Spectral qupntities corresponding to different reference quantities are related, e.g.

dg = q}(v)dv = qu(w) dw = gp)dv = gx(A)dA = g, (0) do
thus

Q (V) 5 2T qu(w) =@ul)/co = gr(A) coln = o (o) nico
For historicgl reasens;the wavelength \ is still mostly used as a reference quantity being the most accurately
measured quantity-in the past. From the theoretical point of view, the frequency v is more suitable refergnce
quantity, kegping-its value when a light beam passes through media with different refractive index n.
0.5.2 Units

In photometry and radiometry, the unit steradian is retained for convenience.

0.5.3 Photopic quantities

In the great majority of instances, photopic vision (provided by the cones and used for vision in daylight) is dealt
with. Standard values of the spectral luminous efficiency function V' (\) for photopic vision were originally
adopted by the CIE in 1924. These values were adopted by the CIPM [see BIPM Monograph: Principles
Governing Photometry (1983)].

viii
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0.5.4 Scotopic quantities

For scotopic vision (provided by the rods and used for vision at night), corresponding quantities from item 7-28
to item 7-48 are defined in the same manner as the photopic ones, using symbols with a prime.
For item 7-28, spectral luminous efficiency, the remarks would read:

Standard values of luminous efficiency function V() for scotopic vision were originally adopted by CIE in
1951. They were later adopted by the CIPM [see BIPM Monograph: Principles Governing Photometry
(1983)].

For Ham 7.9Q mavimuin connntral himinanic Affinany (far contanin vicinn) tha dafinitioan vwnnld raad-
e =T md-SpectaraHRouS-eHeaey—{1o GOtOpIE SO tRe-aeHHe - Woth o

683
‘for scotopic vision, K/ =

= Im/W = 1700 Im/W.
™ V/(555,016 nm)

0.5.p Values

The] fundamental physical constants given in ISO 80000-7 series are quoted_inthe consistent values of the
fungamental physical constants published in “2006 CODATA recommended.values”. See also CODATA website
redifecting to: http:/physics.nist.gov/cuu/Constants/index.html.

© ISO 2008 — All rights reserved ix
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Part 7:
Light

1
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eled

2
The
refe
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ISO
ISO
ISO
IEC
ISO

ISO|

3

The
follo

Scope

80000-7 gives names, symbols and definitions for quantities and units used’ for light
tromagnetic radiation. Where appropriate, conversion factors are also given.

Normative references
following referenced documents are indispensable for the application of this document,
rences, only the edition cited applies. For undated references, the latest edition of the reference
uding any amendments) applies.
80000-3:2006, Quantities and units — Part 3: Space and-time
80000-4:2006, Quantities and units — Part 4: Mechanics
80000-5:2007, Quantities and units — Part 5; Fhermodynamics
80000-6:2008, Quantities and units — Paft6: Electromagnetism

80000-9:—2), Quantities and units ~=Part 9: Physical chemistry and molecular physics

80000-10:—3), Quantities andunits — Part 10: Atomic and nuclear physics

Names, symbols, and definitions

wing pages.

and other

For dated
d document

names, symbols,-and definitions for quantities and units used in optics are given in the taples on the

2) To be published. (Revision of ISO 31-8:1992)
3) To be published. (Revision of ISO 31-9:1992 and ISO 31-10:1992)
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LIGHT QUANTITIES
Item No. Name Symbol Definition Remarks

7-1 frequency v, v=1/T See ISO 80000-3:2006, item

(6-2) fr fréquence (f) where T'is the period ﬁq; gtlll , liasu;cif spectroscopy, V is

(1ISO 80000-3:2006, item 3-12)
Light passing through different
media keeps its frequency, but not
its wavelength or wavenumber.

7-2.1 wavenumber in 1 vV = vlcy See also ISO 80000-3:2006; item
(—) vacuum : . 3-18.
1 nombre (m) where v is t_he frequency (item B _
d'onde dans le 7-1) and ¢y is the spt_eed v=1/Ao where Ao.iS the
vide (ISO 80000-3:2006, item 3-8.2) |wavelength in vacuum (item
of light in vacuum (item 7-4.1) |7-3.1).
7-2.2 wavenumber o o =vlc See also(ISO 80000-3:20086, item
(6.9 f nombre (m) : . 3-18.
d'onde where v is _the frequency (|_tem N7 _ .
7-1) and c is the speed of light |g <)D/n in a medium with
in medium (item 7-4.2) refractive index n (item 7-5).
o = 1/A where \ is the
wavelength in medium (item
7-3.2).
Light passing through different
media keeps its frequency, but jnot
its wavelength or wavenumber
7-3.1 wavelength in Ao for a monochromatic wave, In a medium with refractive index
vacuum A =SS, n (item 7-5), Ao = n A
fi longueur (f) 0C,™°
d'onde dans le where v is the frequency (item
vide 7-1) of that wave and ¢y is the
speed of light in vacuum (item
7-4.1)
7-3.2 wavelength A for a monochromatic wave, See ISO 80000-3:2006, item 3t17.
(6-3) fi /og,gueur () propagating in a medium, For a monochromatic wave,
onde \ = ; .
= clv wavelength is the distance
where v is the frequency (item betyveep two succegsive pointg in
7-1) of that wave and ¢ is the a direction perpendlcul'ar tol thg
phase speed wavefront where at a given instant
(ISQ 80000-3:2006, item 2.8 2) |!® Phase differs by 27

of electromagnetic radiation ofa |\ = 1/0 where ¢ is the
specified frequency wavenumber in medium (item
7-2.2).

In a medium with refractive index
n (item 7-5), A\ = A\o/n

In an anisotropic medium, the
direction of light propagation must
be defined.

2 © ISO 2008 — All rights reserved
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UNITS LIGHT
_— Conversion factors and

Item No. Name Symbol Definition remarks

7-1.a  |hertz Hz 1Hz:=1s""

7-2|a metre to power
minus one

The unit for wavenumber
commonly used-in
spectroscepy-is centimetre to
power minus one, cr1‘1, rather
tha1n metre to power minus one,
m

7-3la metre

angstrom (A); 1A:=10"""m

© ISO 2008 — All rights reserved
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LIGHT QUANTITIES
Item No. Name Symbol Definition Remarks
7-4.1 speed of light in Co speed of electromagnetic The speed of light in vacuum is a
(6-6) vacuum, waves in vacuum fundamental constant used for
speed of electro- Co :=299792458m - s’ definition of metre. See
magnetic waves ISO 80000-3:2006, item 3-1.a and
in vacuum IEC 80000-6:2008, item 6-35.2.
fr Vl,{ii‘?frg) rgiia,a In relativity, the terms subluminal,
) luminal and superluminal speefd
vide, are sometimes used for speed
vitesse (f) des less than, equal to, or re:ter than
ondes electro- the speeé o(? light in vagcuum
magnétiques )
dans le vide
7-4.2 speed of light c in a medium, the phase speed
f vitesse (f) de la (ISO 80000-3:2006, item 3-8.2)
lumiére of electromagnetic radiationin a
given direction and of a
specified frequency
7-5 re¢fractive index n n = colc In a medium, ¢ depends upon the
(6-44) |f ind,ice (m) de where ¢ is the speed ofdight freiuency v of light used; thus
réfraction . . n = n(v).
in vacuum (item 7-4.1)@nd
c is the phase speed For a medium with absorption,
(ISO 80000-3:2006;, item 3-8.2) |complex refractive index k= nfeq
in a given direction of may be defined where kj is th
electromagnetic radiation of a |wave vector in vacuum and k i$
specified frequency in a the complex wave vector in a
medium medium. Then,
n =n+ ik = n + ia/47v whiere
« is the linear absorption
coefficient (item 7-25.2) and i i§
the imaginary unit.
For an anisotropic medium, n iis a
tensor.
7-6 radiant energy Q, W, energy (ISO 80000-5:2007, Visible radiant energy is called
(6-7) fif énergie (f) U, Qo) item 5-20.1) emitted, luminous energy (item 7-34).
rayonnante transferred or received as Photonic energy may be
radiation expressed by photon numbers
(item 7-49).
4 © 1SO 2008 — All rights reserved
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UNITS LIGHT

Conversion factors and

Item No. Name Symbol Definition remarks

7-4.a metre per second |m-s

7-5]a one 1 See the Introduction} 0.3.2.

7-6la  |joule J 1J:=1kg-m?.s2

(continued)
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LIGHT QUANTITIES
Item No. Name Symbol Definition Remarks
7-7 radiant energy w, p dQ@ The radiant energy density within
(6-8) density w = av a blackbody is given by
fr énergie (f) ) . Ao
rayonnante where d() is the radiant energy |,y — —— T*
volumique (item 7-6) in an elementary Co
three-dimensional domain, where o is the Stefan-Boltzmann
divided by the volume dV/ constant (H‘om Z RR)’ y is-the
(ISO 80000-3:20086, item 3-4) of |speed of light in vacuum (itefn
that domain 7-4.1) and T is the
thermodynamic temperature
(1ISO 80000-5:2007, ‘itern 5-1).
See the Introduction, 0.5.1.
7-8 spectral radiant W, PA dw The spectral radiant energy
(6-9) energy density in wA(A) = X density-within a blackbody is giyen
terms of _ e by
wavelength where dw is the infinitesimal
1 énergie (f) part of radiant energy density w-A¥x = 8mhco - f(A, T)
rayonnante (item 7-7) corresponding to light'{yhere 7 is the Planck constan
spectrique with wavelength A (item 7-8:2) |(1ISO 80000-10:—, item 10-5.1)}, ¢,
volumique en in the infinitesimal interval'fA, |is the speed of light in vacuum
longueur A + d]\], divided by thétange |(item 7-4.1), and 7' is the
d'onde d\ of that interval thermodynamic temperature
(ISO 80000-5:2007, item 5-1). For
f\, T), see items 7-57 and 7{58.
7-9 spectral radiant P, Wy K dw In spectroscopy, symbol p; is
(6-9) energy density in wi{v)y= b used.
terms of .
wavenumber Where dv is the infinitesimal
fi énergie (f) part of radiant energy density w
rayonnante (item 7-7) corresponding to light
spectrique with wavenumber v (item 7-3.2)
volumique en in the infinitesimal interval [7,
longueur v + dv] divided by the range
d'onde dv of that interval
6 © ISO 2008 — All rights reserved
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UNITS LIGHT
— Conversion factors and
Item No. Name Symbol Definition remarks
7-7.a  |joule per cubic J-m=3
metre

7-8la  |joule per metre to  |J-m™*
the power four

7-9la  |joule per metre J-m2
squared

(continued)
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LIGHT QUANTITIES
Item No. Name Symbol Definition Remarks
7-10 Einstein transition | A —dN;/dt = AN, The emitted or absorbed wave has
— robability for the wavenumber
= P 'y where —d [V is the number of | - wavenu
spontaneous lecules stont I vjk = (Ej — Ey) lhc,.
emission j — k molecules spontaneously _ _ _
fr probabilité (f) de leaving the state 7 for the state | The re!atlon_between Einstein
transition k during a time interval of coefficients is
d’Einstein PO duration di, 7\7J~ is the number AJL — Rwhr‘cf} 3 R;,J','y
I'émission of molecules in the state j and | By; = B
spontanée E; > By
J—k
7-11 Ejnstein transition | Bjk, By, ji |—dN;/dt = pp(Vjk) BjeN; | The coefficients By x; are defined
— robability for i i
(=) Pd ! y where —dNN, is the number of here using spectral energy density
Induce i . |ps(V) in terms of wavenumbdr v.
emission molecules leaving the state 7 |0’y also be defined in terms
j—k for the state k by induced of frequency v using p,(v) in
Elnstein transition emission due to radiation of which case
probability for spectral energy density pi (V) B — co B v :
. . ov . ) v, kj = Co By kj has Sl |unit
shmulgted (|teml7 9)ina tme interval of metre per kilogram.
emission duration dt, Nj is the number
. J _l; IZ'I' 0 d of molecules in the stateand N
N probabilité e E.>E i ] )
transition J F Ajr Bik | Brj
d’Einstein pour v v N,
I'émission
induite
J—k,
probabilité (f) de
transition
d’Einstein pour
I’émission
stimulée j — k
7-12 Ejnstein transition |By4.)B5 k; | —dNi/dt = pp(Vjk) Bij Nk
— robability for
= ﬁwduced y where —d /Ny, ig the number of
absorption molecules leaving the state &
j—k for the state ;7 by induced
frl probabilité (f) de absorption due to radiation of
transition spectral energy density pi (V)
d’Einstein pour (item 7-9) in a time interval of
I‘absorption duration di, N is the number
induite j — k of molecules in the state £ and
Ej > B
8 © ISO 2008 — All rights reserved
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ISO 80000-7:2008(E)

UNITS LIGHT

Conversion factors and

Item No. Name Symbol Definition remarks

7-10.a |second to the S
power minus one

7-11.a |second kilogram to |s-kg For the.coefficients I3, ;. using

the power minus spéectral energy density p, (v) in
one tetms of frequency 1/, the Sl unit
is m-kg™".

7-12.a |second kilogram.to |s-kg~ For the coefficients I3, 1.; using

the power.minus spectral energy density p, () in

one terms of frequency v, the Sl unit
ism-kg™".

(continued)
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ISO 80000-7:2008(E)

LIGHT QUANTITIES
Item No. Name Symbol Definition Remarks
7-13 radiant flux, radiant |®, P, (D) dQ Spectral radiant flux is the spectral
(6-10) power ¢ = at concentration of radiant flux,
fr flux (m) ) i do <
énergétique, where dQ) is the radiant energy |®\(\) = —, & = [P (N\)d .
puissance (f) (item 7-6) emitted, transferred dA 0
rayonnante or received during a time Corresponding definitions apply
interval of the duration dt for cpnr\fral concentration (epnr\fra|

(ISO 80000-3:20086, item 3-7) | gensity) of similar radiometri¢
quantities such as
dl
I(A) = Y
for items 7-14 and\7-13.

They are denoted also simply [
and @, fespectively and calle@l
spectralguantities. Then,

[ [\ dA= [Iyd et
0 0

©

Visible radiant flux is called
luminous flux (item 7-32).

Photonic flux may be expresse
by photon numbers (see item

[oX

7-50).
7-14 radiant intensity I, (1) in a given direction from a 00
(6-13)  |ffintensité (f) source, I = fI/\()‘)d)‘
énergétique dd 0
I = a0 where I, () is spectral radiant
d intensity.

where d@ is the radiant flux ]
(item 7-13) leaving the source in |See the Introduction, 0.5.1, and
an elementary cone containing |the Remarks initem 7-13.

the given direction with the solid | yisible radiant intensity is calle
angle df2 (ISO 80000-3:2006, ||yminous intensity (item 7-35).
item 3-6) Photonic intensity may be
expressed by photon numbers
(see item 7-51).

[oX

10 © 1SO 2008 — All rights reserved
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ISO 80000-7:2008(E)

UNITS LIGHT
L Conversion factors and

Item No. Name Symbol Definition remarks

7-13.a  |watt w 1TW=1J.s""
This unit is identical to the unit
for mechanical power
(ISO 80000-4:2006, item
4-26.a).

7-14.a |watt per steradian W.sr! For the steradian, sge the

Introduction, 0.3.2.

(continued)
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LIGHT QUANTITIES
Item No. Name Symbol Definition Remarks
7-15 radiance L, (Le) at a point on a surface of a o0
(6-14)  |fr luminance (f) source and in a given L= fL/\O‘) dA

énergétique, direction, 0

radiance (f) dl 1 where L () is spectral radiance.
" dA cos See the Introduction, 0.5.1, and the
where d is the radiant Remarks in item 7-13.

intensity (item 7-14) emitted c(N)
from an element of the Lex(N) = I wx(\) = heg -FA T)
surface with area dA

(ISO 80000-3:2008, item where c()\) is the phase speed
3-3) and angle « is the (ISO 80000-3:2006, item-3-8.2) of

angle between the normal |leéctromagnetic radiation ofa
to the surface and the given |Wavelength X (item-7-3.2) in a given
direction medium, for w (), see item 7-8, ahd
for f(\, T, see items 7-57 and 7-58,
Cop is the speed of light in vacuum (ifem
7-4.1) and h is the Planck constant
(1SO80000-10:—, item 10-6.1).

Forblackbody radiation,
=271
T

where T’ is the thermodynamic
temperature (ISO 80000-5:2007, itgm
5-1) and o is the Stefan-Boltzmann
constant (item 7-56).

Visible radiance is called luminance
(item 7-37). Photonic radiance may|be
expressed by photon numbers (seg
item 7-52).

12 © 1SO 2008 — All rights reserved
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UNITS LIGHT
— Conversion factors and
Item No. Name Symbol Definition remarks
7-15.a |watt per steradian |W.sr™!'.m™
metre squared
(continued)
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ISO 80000-7:2008(E)

LIGHT QUANTITIES
Item No. Name Symbol Definition Remarks
7-16 spherical Ey, (Fep) |ata pointin space, Spherical irradiance is equal to the
(6-16) irradiance, E, = f Ldf2 total radiant flux incident on a
radiant fluence . . small sphere divided by the area
rate where df2 is the solid angle  |of the diametrical cross-section of
fr éclairement (m) (ISO 80000-3:2006, item 3-6) of |the sphere.
sphérique each elementary beam passing ) )
énergétique, through the given point and [, _|IN an isotropic homogenous
fluence point in the direction of the of light, Eo/c is the radiantienergy
éneraéliaue beam density (item 7-7), and the
getiq irradiance (item 7-19)\0f'a surface
is Eo/4
See the Introdlction, 0.5.1, angd
the Remarks.in’item 7-13.
Visible spherical irradiance is
calledspherical illuminance (itém
7-38):
7-17 radiant spherical Hy, (Hep) At Visible radiant spherical exposlre
(6-11) exposure, H, = on dt is called luminous spherical
radiant fluence 0 exposure (item 7-39).
fit exposition (f) where Fj, is the sphgrical
sphériqqe irradiance (item 7:16) acting
énergetique, during time intetval with
fluence (f) duration At
énergétique (ISO 80000-3:2006, item 3-7)
7-18 radiant exitance M, (M) |ata point on a surface, Formerly called radiant emittance.
(6-15) |fnf exitance (f) do o0
énergétique M=— M = f Mx(A) dA
dA 0
where d® is the radiant flux See the Introduction, 0.5.1, ang
(item 7-13) leaving the element |the Remarks in item 7-13.
of the surface with area dA For blackbody radiati
ISO 80000-3:2006, item 3-3 or blackbody radiation,
( ) M = oT* where T is
thermodynamic temperature
(ISO 80000-5:2007, item 5-1) and
o is the Stefan-Boltzmann
constant (item 7-56).
For My (A\) =c¢if (\,T), se¢
items 7-57 and 7-58.
Visible radiant exitance is called
luminous exitance (item 7-40).
Photonic exitance may be
expressed by photon numbers
(see item 7-53).
14 © ISO 2008 — All rights reserved
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ISO 80000-7:2008(E)

UNITS LIGHT
— Conversion factors and

Item No. Name Symbol Definition remarks
7-16.a |watt per metre W-m—2

squared
7-1f.a  |joule per metre J-m™

squared
7-18.a  |watt per metre W-m=2

squared

(continued)
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LIGHT QUANTITIES
Item No. Name Symbol Definition Remarks
7-19 irradiance FE, (E) at a point on a surface, o
(6-16) | fr éclairement (m) dd E = [Ex(N)dA
énergétique E = dA 0
where E) () is spectral

where d@ is the radiant flux irradiance.

(item 7-13) incident on an )

element of the surface with area |S€€ the Introduction, 0.5.1, and

dA (1ISO 80000-3:2008, item the Remarks in item /7-13.

3-6) Visible irradiance is called
illuminance (item 7-36)¢ Photonic
irradiance may be expressed by
photon numbers(see item 7-54).

7-20 radiant exposure | H, (H,) At Visible radiant exposure is called
(6-17) |ff exposition (f) H= f Edt luminous.exposure (item 7-41)
énergétique 0 Photonie’radiant exposure may| be
where F is the irradiance (item |expressed by photon numbers

7-19) acting during the time (see item 7-55).

interval with duration At

(ISO 80000-3:2006, item 3-7)

7-21.1  |emissivity, € e = M/M,
(6-21.1) y gm;:;r;ﬁg M) where M is the radiant exitance

(item 7-18) of a thermal radiator

and M, is the-radiant exitance

of a blackbody at the same

temperature

(1S©'80000-5:2007, item 5-1)

7-21.2  |spectral emissivity, | ()\) e (X)) = Mx(\)/Mp, A(N) The spectral emissivity is a
(6-21.2) |emissivity at a ' function of wavelength (item
specified where M), () is the spectral |7-3.2); this is usually indicated|by
wavelength radiant exitance (item 7-18) of a |{he symbol & (). For My (\),
f émissivité (f) thermal radiator and M, » ()\) see item 7-18 and Remarks in
spectrale is the spectral radiant exitance |item 7-13.
of a blackbody at the same
temperature
16 © 1SO 2008 — All rights reserved
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UNITS LIGHT
— Conversion factors and
Item No. Name Symbol Definition remarks
7-19.a |watt per metre W-m—2
squared
7-20.a |joule per metre J-m2
squared
7-2]l.a |one 1 See the Introduction} 0.3.2.
(continued)
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LIGHT QUANTITIES
Item No. Name Symbol Definition Remarks

7-22.1  |absorptance o, a o= P, /P, a = L/ly, p= L/, p= I/,

(6-40.7) |fr fa(;:’;e lgsro(g)tion, where &, is the absorbed These quantities are also defined

radiant flux (item 7-13) or the  |spectrally, in which case,
absorbed luminous flux (item  |“spectral” is added before these
7-32) and &, is the radiant flux |quantity names (e.g. spectral

absorptance (f)

(item 7-13) or luminous flux reflectance), and the symbols are
(item 7-32) of the incident expressed as a(A), p(A) and7{\),
radiation respectively. The quantities ey 'p, T
are averages of the spectral
7.002 |réflectance p p = &,/d, quantities weighted by the speqtral

(6-40.2) |ff facteur (m) de distribution of the used light.

réflexion,
réflectance (f)

where @, is the reflected radiant
flux (item 7-13) or the reflected

luminous flux (item 7-32) and | T p + 7 &1 except when
@, is the radiant flux (item polarizedradiation is observed,

7-13) or luminous flux (item See also’items 7-47.1, 7-47.2 and
7-32) of the incident radiation |7-473

Due to the enetgy conservatiof

7-22.3 |transmittance T, T p = P/Pp,
(6-40.3) |fn facteur (m) de . .
transmission, where @, is the transmitted

radiant flux (item 7-13) or
luminous flux (item 7-32) and
@, is the radiant flux-(item
7-13) or luminous-flux (item
7-32) of the ingident radiation

transmittance (f)

7-23.1  |transmittance A, D Ao\ =-—Ig (T(N\)) In spectroscopy, the name
(6-41) d_ensity, _ Whére'r is the transmittance “absorbance Aqo” is generally
gptlcg[ density, (item 7-22.3) at given used.
ecadic N
absorbance wavelength \ (item 7-3.2)
fit densité (f)
optique,
absorbance (f)
7-23.2  |nppierian A., B Ae(A) = —In(T(N) Ac(N) = lay(N)
=) y 2228;22222 ) where T is the transmittance where « is the linear absorption
nénéridnne (item 7-22.3) at given coefficient (item 7-25.2) and [ is
R wavelength \ (item 7-3.2) the length (ISO 80000-3:2006,

item 3-1.1) traversed.

18 © 1SO 2008 — All rights reserved
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UNITS LIGHT
L Conversion factors and

Item No. Name Symbol Definition remarks

7-22.a |one See the Introduction, 0.3.2.

7-2B.a |one See the Introduction} 0.3.2.
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LIGHT QUANTITIES
Item No. Name Symbol Definition Remarks
7-24.1  |radiance factor B, (Be) B = Ln/Lqg Reflectance factor is equivalent to
(6-40.4) |fr facteur (m) de where L, is the radiance (item radiance factor or luminance factor
luminance 7-15) of ; surface element in a (item 7-48) when the cone angle is
énergétique given direction and Ly is the infinitely small, and is equivalent to
; : d reflectance when the cone angle is
radiance (item 7-15) of the 2
. - T S.
perfect reflecting or transmitting
diffuser identically irradiated These quantities are also defined
and viewed spectrally and called spectral
radiance factor 3(\) and'spectral
7-24.2 |réflectance factor |R R = &,/®4 reflectance factor R(A).
(—) fif facteur (m) de & is the radiant fl . , , ,
réflectance vyhere n is the radiant tlux T_he ideal _|sotrop|c (Lambertian)
(item 7-13) or luminous flux diffuser with reflectance or
(item 7-32) reflected in the transmittanceiequal to 1 is callgd a
directions delimited by a given |perfect diffuser.
cone and @y is the flux reflected
in the same directions by an
identically irradiated diffuser of
reflectance (item 7-22.2) equal
to 1
7-25.1 linear attenuation | u, 1 1 dPy(N) Spectral attenuation coefficient is
(6-42.1) coefficient, H(A) = DN dl G the corresponding spectral
linear extinction QY quantity. Similarly, luminous and
coefficient h dd herolati photon quantities can be defingd.
i coefficient (m) where — is thesrelative
d'atténuation decrease in the spectral radiant
linéique flux (item 7:13) @ of a
collimated beam of electro-
magnetic radiation
corresponding to the
wavelength \ (item 7-3.2)
during traversal of an
infinitesimal layer of a medium
and dl is the length
(ISO 80000-3:2006, item 3-1.1)
traversed
7-25.2 |lipear absorption |, a ) 1 dPy(N) a = —In(T)l = Agll
(6-42.2) p coeffl_c!ent ) ®Dy(N\)  dl Linear absorption coefficient is
coefficient (m) . .
dabsorption dd . that pa_rt of the _Imear attenuation
linéique where ra is the relative coefflcu?nt that is due to
absorption.-Scattering-might-also
Jecrease, caused by iy R U ks Tn tem
absorption, in the spectral gozn;n:)ute. See Remar
radiant flux (item 7-13) @ ofa |~
collimated beam of electro-
magnetic radiation corresp-
onding to the wavelength \
(item 7-3.2) during traversal of
an infinitesimal layer of a
medium and d! is the length
(ISO 80000-3:2006, item 3-1.1)
traversed

20 © 1SO 2008 — All rights reserved
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UNITS LIGHT
L Conversion factors and

Item No. Name Symbol Definition remarks

7-24.a |one 1 See the Introduction, 0.3.2.

7-2p.a |metre to the power |m
minus one

(continued)
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LIGHT QUANTITIES
Item No. Name Symbol Definition Remarks
7-26.1 |mass attenuation |, U, = plp See Remarks in item 7-25.1.
=) coefficient where 1 is the linear
fr coefficient (m) r g .
datte ; attenuation coefficient (item
atténuation )
massique 7-25.'1) and p is the mass
density (ISO 80000-4:2006,
item 4-2) of the medium
7-26.2 |mass absorption |a, Am = alp See Remarks in item 7-25:1)
=) coeficient where a is the linear absorption
fi coefficient (m) coefficient (item 7-25.2) an%
dabsorption ) Lo P
massique is the mass density .
(1ISO 80000-4:2006, item 4-2) of
the medium
7-27 molar absorption |s¢ »x = aVy SeeRemarks in item 7-25.1.
(6-43) coeffl_c!ent where a is the linear absorption |2z = ac where c is the amount-of-
f coefficient (m) iy . )
: : coefficient (item 7-25.2) and V1 [substance concentration
dabsorption is th I | | T
molaire is the molar vo ume (ISO 80000-9:—, item 9-13).
(ISO 80000-9:—, item 9-6)
7-28 spectral luminous | V() ratio of the spectral‘radiant flux |Standard values of spectral
(6-37.2) | | efficiency D (Am) (item 7-13) at luminous efficiency function V'[\)
fit efficacité (f) wavelength \y(iftem 7-3.2) to  |for photopic vision were originglly
lumineuse spectral radiant flux @ ()\) (item |adopted by the CIE in 1924. These
relative 7-13) at wavelength A (item values were adopted by the CIPM
spectrale 7-3.2) such that both radiations |(see Reference [3]).
produce equal luminous . o
sensations under specified c‘;e(;\griltfi#Sedhgc:;qiléa\zgggens
photometric conditions and A, 9p P )
is chosen so that the maximum |For scotopic vision, see 0.5.4.
value of this ratio is equal to 1
7-29 maximum spectral A K, 683 mW The value 683 Im/W is defined|for
(6-36.3) luminous efficaty m = 1 m monochromatic radiation at
fi efficacité (f) V(555,016 nm) frequency 540 x 10'? Hz
lumineusé ~ 683 Im/W (555,016 nm in standard air) in fthe
spectrale where V() is the spectral Sl definition of the candela.
K.
For scotopic vision, see 0.5.4.
22 © I1SO 2008 - All rights reserved
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UNITS LIGHT
— Conversion factors and

Item No. Name Symbol Definition remarks
7-26.a |metre squared per |m?-kg™

kilogram
7-2f.a  |metre squared per |m2-mol™"

mole
7-28.a |one 1 See the Introduction} 0.3.2.
7-29.a  |lumen per watt Im-W~?

© ISO 2008 — All rights reserved
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LIGHT QUANTITIES
Item No. Name Symbol Definition Remarks
7-30 luminous efficiency |V o0 V = KIKn
(6-37.1) |fr efficacité (f) JVNPA(N) dA _ . .
lumineuse V=0 where K is the luminous efficacy
relative IS of radiation (item 7-33.1) and K,
@A) dA is the maximum spectral luminous
0 efficacy (item 7-29).
where @, () is the spectral Eor scotopicVision—566-0-5.4—
radiant flux (item 7-13), V() is " ’
the spectral luminous efficiency
(item 7-28) and A\ is the
wavelength (item 7-3.2)
7-31 spectral luminous | K () KX\ =K,V(\ For scotopic Vision, see 0.5.4.
(6-36.2) £ 2;;;2:2};9, 0 where K, is the maximum
lumineuse spectral luminous efficacy (item
spectrale 7-29), V() is the spectral
P luminous efficiency (item 7-28)
and ) is the wavelength (item
7-3.2)
7-32 Iyminous flux D, (D) s Luminous flux evaluates the
(6-30) |ff flux (m) D, = Kmfgb/\()\) V)dA radiation by its visual responseg
lumineux 0 using the standard spectral
where K}, is thesmaximum luminous efficiency. See the
spectral lumingus efficacy (item |Introduction, 0.5.1.
7-29), @ (X)is the spectral . .
radia)nt f|u§< (i)tem 7-13. Remarks For the analogous radiant quantity,
7-13).12()\) is the spéctral see item 7-13. For the analogaus
lurhinous efficiency (item 7-2g) [Photon quantity, see item 7-50
and )\ is the wavelength (item | For scotopic vision, see 0.5.4.
7-3.2)
24 © 1SO 2008 — All rights reserved
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UNITS LIGHT
_— Conversion factors and

Item No. Name Symbol Definition remarks

7-30.a |one 1 See the Introduction, 0.3.2.

7-31.a  |lumen per watt Im-w-"

7-3P.a |lumen Im 1Im:=1cd.sr

© ISO 2008 — All rights reserved
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LIGHT QUANTITIES
Item No. Name Symbol Definition Remarks
7-33.1  |luminous efficacy |K P %0 1N Py (\) d\
(6-36.1) | of radiation K== _Jo ekl
fr efficacité (f) e & is the luminous Jo AN dA
rayonnement (item 7-32) and @ is the For K (\), see item 7-31.
corresponding radiant flux (item
7-13)
7-33.2 |lyminous efficacy |ny, (1) P,
(=) of a source n = P
fn efficacité (f) . ]
lumineuse where &, is the luminous flux

corresponding electric active
power (IEC 80000-6:2008, item
6-56) consumed by the source

7-34 I[yminous energy, |Q., (Q) At 20 (VK dA
(6-31)  |quantity of light Q= [&d,dt Q= [o @QNER)
fi quantité (f) de 0 For K()\), see item 7-31,

lumiére where &, is the luminous flux* [for @()), see item 7-6.

(item 7-32) occurring during the | geg the Introduction, 0.5.1.
time interval with duration At
(1ISO 80000-3:20065jtem 3-7)  |For scotopic vision, see 0.5.4.

For the analogous radiant quantity,
see item 7-6. For the analogous
photon quantity, see item 7-49

26 © 1SO 2008 — All rights reserved
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UNITS LIGHT
— Conversion factors and
Item No. Name Symbol Definition remarks
7-33.a |lumen per watt Im-w-"
7-3#4.a |lumen second Im-s
7-38b [lumenhour  [m:h | <Y [tm-h=3600m{s |
(continued)
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LIGHT QUANTITIES
Item No. Name Symbol Definition Remarks
7-35 luminous intensity |1, (1) Luminous intensity is one of the |Luminous intensity is measured by
(6-29) |frintensité (f) base quantities in the a photometer.
lumineuse International System of In a given direction from a source
Quantities, 1SQ, on which the 9 o ’
Intgrnational System of Units, I, = & where d®, is the
Sl, is based. o df? _ _
luminous flux (item 7-32) leaving
the source in an elementary-egne
containing the given direction with
the solid angle df2.
I = [ INAKAydA
See item 7-31 forK (\).
See the Intreduction, 0.5.1.
For scatepic vision, see 0.5.4.
Forthe analogous radiant quantity,
Seeitem 7-14. For the analogous
photon quantity, see item 7-51
7-36 illuminance E,, (F) at a point on a surface, B, = fOOE,\()\)K()\) d\
(6-34) |fit éclairement (m) dd 0
lumineux, E, = A See item 7-31 for K ().
éclairement (m ;
(m) where d® is theduminous flux | S€€ the Introduction, 0.5.1.
(item 7-32) incident on an For scotopic vision, see 0.5.4.
element ofithe surface with area ) )
dA (1S080000-3:2006, item For the analogous radiant quantity,
3-3) see item 7-19. For the analoggus
photon quantity, see item 7-54
7-37 Iy mina}nce Ly, (L) ata poi.nt ona surface and in a L, = f§°LV AAK () dA
(6-32) fit luminance (f) given direction, '
I dl, See item 7-31 for K ().
Y7 dA See the Introduction, 0.5.1.
where dI, is the luminous For scotopic vision, see 0.5.4.
intensity (item 7-35) of an ) )
element of the surface with the |For the analogous radiant quantity,
area dA (SO 80000-3:2006, [See item 7-15. For the analogdus
item 3-3) of the orthogonal photon quantity, see item 7-52
projection of this element on a
P:Cll 1< PUI VCI |d;\,u:a| tU thc
given direction
28 © I1SO 2008 - All rights reserved


https://standardsiso.com/api/?name=c3b3fc6dbca1ba81b2f8255922e23bea

ISO 80000-7:2008(E)
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Item No Name Symbol Definition Conversion factors and
) v remarks
7-35.a |candela cd The candela is the luminous
intensity, in a given direction, of
a source that emits
monochromatic radiation of
frequency 540 x 10'? Hz and
that has a radiant intensity in
that direction of 1 /R8Q /sy
7-3p.a |lux Ix 11x :=1Im - MO?
7-3f.a |candela per square ¢dym—2
metre
(continued)
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Item No. Name Symbol Definition Remarks
7-38 spherical Eyo at a point in space, quantity Spherical illuminance is equal to
(=) illuminance, defined by quotient of the total luminous flux
luminous fluence E,o = f L,dR P, (item 7-32) incident on a small
rate ’ drsr sphere by the cross section area
fr éclairement (m) of that sphere.

héri where df? is the solid angle
opnerae (ISO 80000-3:2006, item 3-6) of | See the Introduction, 0.5.1, and

lumineLx.
7

débit d each elementary beam passing [the Remarks in item 7-13.
ebit (m) de through the given point and L, . .
fluence its luminance (item 7-37) at that For the analogous radiant-quantity,
lumineuse point in the direction of the see item 7-16.
beam
7-39 Iyminous spherical |H, o time integral of the spherical For the analegous radiant quantity,
(=) exposure, illuminance E, (item 7-38) see item 7<17.
lyminous fluence over the given duration At
fir exposition (f) (ISO 80000-3:2006, item 3-7),
spherique thus
lumineuse, At
fluence (f) Hyo = [Eyo(t)dt
lumineuse 0
7-40 Igminous exitance M,, (M) |ata point on a surface{the M, = ngM,\()\)K()\) d\
(6-33) |fexitance (f) luminous flux d®, (item 7-32) .
lumineuse leaving an element of the See item 7-31 for K ().
surface, divided by the area dA |See the Introduction, 0.5.1.
(ISO 80000-3:2006, item 3-6) of . )
that element, thus For the analogous radiant quantity,
dd see item 7-18. For the analogaus
(>— photon quantity, see item 7-53
dA
7-41 Iyminous exposure |H,, (H) |time integral of illuminance F, |Formerly called quantity of
(6-35) fit exposition (f) (item 7-36) during the duration |illumination or light exposure.
lumineuse, At (ISO 80000-3:2006, item i i
L : ; Luminous exposure is equal to the
lumination (f) 3-7), thus quotient of luminous energy d@),
At (item 7-34) incident on an elemient
H, = va(t) dt of the surface over given duratipon,
0 by the area dA
(1ISO 80000-3:20086, item 3-6) ¢f
that element, i.e. H, = dQv/d{i\
Eorthe Qnalngmlc radiant guan ity,

see item 7-20. For the analogous
photon quantity, see item 7-55.

For scotopic vision, see 0.5.4.
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7-38.a |lux Ix

7-39.a |lux second IX-s

7-30b [luxhour |xh | _(Jx-h=3600x-$ |

7-40.a |lumen per square Im-m2

metre

7-41.a |lux second [%~s

740 b |uxhour - Ofxh | [{ix-h=3600x-§ |
(continued)
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Item No. Name Symbol Definition Remarks
7-42 co]!ourtgtimulus ©x(N) ox(\) = X VR
— unction, .
=) relative colour where X, () is the spectral
stimulus function distribution of a radiometric
fr courbe (f) d'un quantity X (), such as
stimulus de radiance (item 7-15) or radiant
il ir flux (item 7-13), as a function of
Courbe (f)’relative wavelength (item 7-3.2), and
d'un stimulus de R is a fixed reference value
couleur
7-43 tiistimulus values | X, Y, Z; |amounts of the three reference | X, Y, Z are in the-1931 CIE
(—) ft composantes (f) | X4o, Y10, |colour stimuli, in a given colorimetric system.
trichromatiques | Z1q trichromatic system, required to . L
match the colour of the stimulus c{g}g,ri}rr/:gt,ri%é) ggr:qn the 1964 CIE
considered. For a given colour y '
stimulus described by the Forsources, k may be chosen|as
colour stimulus function () |k ="K, where K, is maximum
of a radiometric quantity, luminous spectral efficacy (item
o 7-29).
X = k:/go,\()\)f()\)d)\ For object colours, () is giyen
by one of the three products
0
o PN
Y =k / O dA AN = Sx(A) - 4 T(N)
A B
X where S () is the relative
= k/cp,\()\)f()\) d\ spectral distribution of a quantity
characterizing the source
0 illuminating the object, p()) is
where Z(\), T(A), Z()) are the luminous reflectance (item
CIE colour matching functions 7'47'2).’ (N 1S luminous
(|tem 7_44)’ and ana|ogous transmittance (|tem 7'473), 6 A)
expressions are for X1o, Y10 is luminous factor (item 7-48), and
Zro. k is chosen to be
o
=100/ [ Sx(NF(A) dA
0
32 © I1SO 2008 - All rights reserved
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7-42.a |one

7-48.a |See Remarks (X]=[Y]=[Z] =[k] -m |For mgre-information, see e.g.

Reference [3].
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7-44 CIE colour- (), Y(A), |tristimulus values of Values of Z(\), (), Z(\) are
(6-38) matching Z(A\); monochromatic stimuli of equal |defined in the 1931 CIE
functions radiant power colorimetric system (2°
fr fonctions (f) T10(N), observer) — applicable to fields of
colorimétrique T1o(N), observation of angular opening
CIE > from 1° to 4°.
Z10(A)
The “"CIE 1931 colour space-, was
created by the International
Commission on lllumination (CIE)
in 1931.
Values of 710()\), y10()\), 510()\
are defined in.the~1964 CIE
colorimetriccsystem (10°
observer)=-applicable to field$ of
observation with angles greatey
thari4®.
7-45 chromaticity T, Y, 2; ratio of each of a set of three ~\|Values of x, y, z are in the
(6-39) coordinates tristimulus values to their sum} |1931 CIE colorimetric system (2°
ff coordonnées (f) |10, Y10, |thus observer).
trichromatiques | Z1o = X/N(X+Y + Z) Values of Z+o, Y10, 210 are in tHe
y=YI(X +Y + %), 1964 CIE colorimetric system (10°
z=ZIX +Y +£7) observer).
and similar expressions applyto |
Z10s Y10, 210 Sln_cex+y+z - 1’. t?"’°
variables x, y are sufficient to
express chromaticity.
7-46 cplour temperature |15 temperature of a blackbody
(=) ft température (f) whose radiation has the same
de couleur chromaticity coordinates (item
7-45)
34 © 1SO 2008 — All rights reserved
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