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National foreword

Ever since the publication in 1934 of BS 560 ‘Engineering
symbols and abbreviations’, BS| has provided guidance to
practising scientists, engineers and technologists on the
cholce of letter symbols for physical quantities and for
their units. Material from several publications (including
BS 813 ‘Chemical symbols and abbreviations’) was drawn
together in the first (1954) edition of BS 1991 ‘Letter
symbols, signs and abbreviations’, so that a wide range of
industrial technologies could be covered by a single
document. Subsequent editions of BS 1991 widened the
area covered and included more detailed recommendations,
but the most fundamenta! trend was the increasing
alignment of the guidance with that given by the Inter-
national Organization for Standardization (ISO) and by
the General Conference of Weights and Measures (CGPM).
In recent years, divergences caused by the variety of unit
systems and diversities in international unit practice have
largely disappeared, following the worldwide adoption of
the International System of Units (SI). Although the
situation with quantity symbols is more complex, if only
because of the vast number required to cover the whole
range of science and technology, increasing communication
across national barriers has emphasized the need for
international standardization and has encouraged the
adoption of uniform symbol practice.

It was with these considerations in mind that the
committee responsible decided that the time was ripe for
the adoption, without deviation, of the International
Standards developed by 1SO Technical Committee 12
‘Quantities, units, symbols, conversion factors and
conversion tables’. This hew British Standard includes a
number of Parts, each identical with the cotresponding
Part of the international standard 1SO 31, including Errata
published to date, as follows:

PART*b
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Part 0 [1SO 31/0] General principles

Part 1 [ISO 31/1] Space and time

Part2 [ISO 31/2] Periodic and related phenomena

Part 3 [ISO 31/3] Mechanics

Part4 [ISO 31/4] Heat

Part 5 [ISO 31/6] Electricity and magnetism

Part 6 [ISO 31/6] Light and related electromagnetic
radiations

Part 7 [ISO 31/7] Acoustics

Part8 [ISO 31/8] Physical chemistry and molecular
physics

Part 8 [ISO 31/9] Atomic and nuclear physics

Part 10 [1SO 31/10] Nuclear reactions and ionizing
radiations

Mathematical signs and symbols
for use in the physical sciences
and technology

Part 12 [ISO 31/12] Dimensionless parameters

Part 13 [ISO 31/13] Solid state physics
Amendment 1 to 1SO 31 has been implemented in”
those Parts to which it is appiicable”

'BS 5775 supersedes BS 1991 which is now withdrawn.

\Attention is drawn to |EC Publication 27 published by the
International Electrotechnical Commission (IEC), which
gives more detailed recommendations for electrotechnology
and to 1SO 3898, which includes recommendations for
construction engineering.

Terminology and conventions. The text of the international
standard has been approved as suitable for publication as a
iBritish Standard without deviation. Some terminology and
‘certain conventions are not identical with those used in
British Standards; attention is especially drawn to the
following.

The comma has been used throughout as a decimal marker.
jin British Standards it is current practice to use a full point
‘on the baseline as the decimal marker.

Part 11 [ISO 31/11]

Compliance with a British Standard does not of itself
‘confer immunity from legal obligations.’
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British Standard Specification for
Quantities, units and symbols

Part 6. Light and related electromagnetic radiations

Introduction

This document, containing a table of quantities and units of
light and related electromagnetic radiations, is part 6 of ISO 31,
which deals with quantities and units in the various fields of
science and technology. The complete list of parts of ISO 31 is
as follows : ’

Part O : General principles concerning quantities, units and
symbols.

Part 1 : Quantities and units of space and time.

Part 2: Quantities and units of periodic and related
phenomena.

Part 3 : Quantities and units of mechanics.
Part 4 : Quantities and units of heat.
Part 5 : Quantities and units of electricity and magnetism.

Part 6 : Quantities and units of light and related elec-
tromagnetic radiations.

“Part 7 : Quantities and units of acoustics.

Part 8 : Quantities and units of physical chemistry and
molecular physics.

Part 9 : Quantities and units of atomic and nuclear physics.

Part 10 : Quantities and units of nuclear reactions and ioniz-
ing radiations.

Part 11 . Mathematical signs and symbols for use in the
physical sciences and technology.

Part 12 : Dimensionless parameters.

Part 13 : Quantities and units of solid state physics.

Arrangement of the tables

The tables of quantities and units in 1ISO 31 are arranged so that
the quantities are presented on left-hand pages and the units
on corresponding right-hand pages.

All units between two full lines belong to the quantities be-
tween the corresponding full lines on the left-hand pages.

" Where the numbering of the items has been changed in the

revision of a part of I1SO 31, the number in the preceding edi-
tion is shown in parentheses on the left-hand page under the
new number for the quantity; a dash is used to indicate that the
item in question did not appear in the preceding edition.

Tables of quantities

The most important quantities within the field of this document
are given together with their symbols and, in most cases,
definitions. These definitions are given merely for identifica-
tion; they are not intended to be complete.

The vectorial character of some quantities is pointed out,
especially when this is needed for the definitions, but no
attempt is made to be complete or consistent.

In most cases only one symbol for the quantity is given(il;
where two or more symbols are given for one quantity and no
special distinction is made, they are on an equal footing, When
a preferred symbol and a reserve symbol are given, the reserve
symbol is in parentheses.

Tables of units

Units for the corresponding quantities are given together with
the international symbols and the definitions. For further infor-
mation, see also ISO 31/0.

cuments

{1} When two types of sloping letters exist (for example as with 6; % ¢; ¢; g; g) only one of these is giver, thic dnes not mean that the other is not

equally acceptable.
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The units are arranged in the following way :

1) The names of the Sl units are given in large print (larger )
than text size). The S| units and their decimal muitiples and -
sub-multiples formed by means of the S| prefixes are par-

ticularly recommended. The decimal multiples and sub-

multiples are not explicity mentioned.

2) The names of non-Sl units which may be used together
with S| units because of their practical importance or
because of their use in specialized fields are given in normal
print (text size).
Number of digits in numerical statements2

3) The names of non-Sl units which may be used tem-
porarily together with S| units are given in small print
(smaller than text size).

All numbers in the column "'Definition’ are exact.

In the column ’'Conversion factors’’, the conversion factors on

The units in classes 2 and 3 are separated by a broken line from
the Sl units for the quantities concerned.

4) Non-SI units which should not be used together with Sl

. units are given in annexes in some parts of ISO 31. These
annexes are hot integral parts of the standards. They are
arranged in three groups :

which the calculation of others is based are normally given to
seven significant digits. When they are exact and contain seven
or fewer digits, and where it is not obvious from the context,
the word "exactly” is added, but when they can be terminated
after more than seven digits, they may be given in full. When
the conversion factors are derived from experiment, they are
given with the number of significant digits justified by the ac-

curacy of the experiments. Generally, this means that in such
cases the last digit only is in doubt. When, however,
experiment justifies more than seven digits, the factor is usually
rounded off to seven significant digits.

a) Units of the CGS system with special names

It is generally preferable not to use the special names and

symbols of CGS units together with S| units. The other conversion factors are given to not more than six

significant digits; when they are exactly known and contain six
or fewer digits, and where it is not obvious from the context,
the word "‘exactly” is added.

b) Units based on the foot, pound and second and
some other units

Numbers in the column ""Remarks” are given to a precision ap-
propriate to the particular case.

c) Other units

These are given for information, especially regarding the
conversion factor. The use of those units marked with t

. is deprecated.

.Remark on units for dimensionless quantities

Special remarks

~ Quantities

The coherent unit for any dimensionless quantity is the number
the unit 1 is generally not written out explicitly.

‘one (1 ). When the the value of such a quanuty IS expressT
Example: T

This document contains a selection of quantities pertaining to
" light, many of which are also useful for the whole range of
_ electromagnetic radiations. For light, mainly photometric quan-
tities are given.

Refractive indexn=1,63x1=1, 53

Considering that the plane angle is generally expressed asth&  tesponding radiant and luminous guantities with the understan-
ratio between two lengths and the solidangleas theratio . ding that subscripts e for energetic and v for visible will be
-between an area and the square of a length, the C|PM (1980) added whenever confusion between these quantities might
decided that in_th the International System of Units_the + otherwise occur.
quantmes plane angle " and "solid angle” shall be consndered

* as dimensionless denved quantmes Therefgre, the
supplementary anits “radian’"and “steradian” are to W
as dimensionless derived units which may b bm

omitted in the expressions for derived units.”

In several cases, the same symbol is used for a pair of cor-

{1} However, in October 1980 the International Committee of Weights and Measures decided to interpret the class of supplementary units in the O
International System as a class of dimensionless derived units for which the General Conference of Weights and Measures leaves open the possibility

of using these or not in expressions of derived units of the International System.
Documents

(2) The decimal sign is a comma on the line. In documents in the English language, a comma or a dot on the line ‘nay e use
e i >
7
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For ionizing radiations, however, see ISO 31/10.

In this document spectral concentrations in terms of
wavelength correspond to several quantities. The definition is
given explicitly in 6-8.1 and the relation to 6-7.1 is shown in the
remarks column. Other spectral concentrations are indicated by
equations in the remarks column. The subscript A is used as
part of the symbol to indicate that the quantity has the dimen-
sion of a derivative with respect to A. Spectral concentrations
In terms of frequency or wave number are defined and denoted
similarly, the subscript A being replaced by v or g respectively.
Spectral concentrations are also called distribution functions,
for example wavelength distribution function, frequency
distribution function. The name of a quantity which is a speé-
tral concentration may be shortened by replacing the words

Y

| Full document details: BS 5775-6:1982

BS 5775 : Part 6 : 1982

"’spectral concentration of” by the adjective “'spectral”’, for ex-
ample spectral concentration of radiant energy density may be
called spectral radiant energy density.

The adjective "spectral” is also used to designate quantities
which are functions of wavelength (or frequency or wave
number), but which are not spectral concentrations, for exam-
ple spectral emissivity, see 6-18.2. The functional dependence
is usually indicated by including A (or v or ) in parentheses as
part of the symbol, for example g(A).

Units

In photometry, the supplementary. unit steradian is used for
convenience. )

Documents
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. 6. Light and related electromagnetic radiations
Quantities
6-1.1...6-11.1
Ilt“e:1 Quantity Symbol Definition Remarks
6-1.1 | frequency fov Number of cycles divided by time.
6-2.1 circular frequency w w=2x7VY
6-3.1 wavelength A Distance in the direction of propaga- | The wavelength in a medium is
tion of a periodic wave between two | equal to the wavelength in vacuo
successive points at which the | divided by the refractive index of the
phase is the same (at the same time). | medium, see 6-33.1.
6-4.1 | wavenumber, ] c=1/A In molecular spectroscopy 7 is also
repetency used for v/cy.
6-4.2 | circular wavenumber, k k=2no
circular repetency
6-5.1 | velocity (speed) of ¢ ¢ c = {2,997 924 58 + 0,000 000 012)
propagation of x 108 m/stl
electromagnetic Sometimes ¢ is used for the phase
waves in vacuo velocity in a medium, in which case
¢g is used for the velocity /n vacuo.
6-6.1 radiant energy o w, Energy emitted, transferred or
(U, Qo) received as radiation.
6-7.1 | radiant energy density | w, (u) Radiant energy in an element of | For non-polarized black body (full)
volume, divided by that element. radiation
. wy, = 8mrhcflA, T)
6-8.1 | spectral concentration | w; The radiant energy density in an in- | and
of radiant-energy den- finitesimal wavelength  interval, _4a T
sity (in terms of divided by the range of that interval. W= )
wavelength)}, spectral For f(A, T} and o, see 6-16.1, 6-17.1
radiant energy density and 6-15.1, respectively
{in terms of W = S w, di
wavelength) See also the introduction, special
remarks.
6-9.1 | radiant power, P, o, (D) Power emitted, transferred or | ¢ = 5 @, di
radiant energy flux received as radiation.
6-10.1 | radiant energy fluence | ¢, ¥ At a given point in space, the radiant | o = § 0, di
rate enﬁrgy ﬂg?( .dlngldegt 0?1 a small In an isotropic homogeneous radia-
sp (?re, | vl ef h Y ; €  CrOSS- | +ion field, ¢/c is the energy density,
sectional area of that sphere. and the irradiance of a surface is /4.
6-11.1 | radiant intensity I, (1) In a given direction from a source, | 7 = S I, dA
the radiant energy flux leaving the
source, or an element of the source,
in an element of solid angle contain-
ing the given direction, divided by
that element of solid angle.

{1) CODATA Bulletin 11 {1973), Recommended for universal use by the 15th CGPM (1975).
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