1SO 31/0-1974 (E)

INTERNATIONAL STANDARD

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION -MEXAYHAPOJAHASA OPFTAHU3ALIUA ITO CTAHIAPTHU3ALMU « ORGANISATION INTERNATIONALE DE NORMALISATION

General [introduction to I1SO 31
General principles concerning quantities, units and symbols

Principes généraux concernant les grandeurs, les unités et les symboles

First editign — 1974-04-01

UDC 53.081 Ref. No. 1SO 31/0-1974 (E)

Descriptors : units of measurement, Sl units, metric system, symbols, principles.

Price based on 14 pages


https://standardsiso.com/api/?name=a2060038ec2f5428d98d58992ad7c5ff

FOREWORD

ISO (the Internat|
of national stand
International Sta
Member Body in
up has the right

governmental and

Draft Internation
to the Member
Standards by the

onal Organization for Standardization) is a worldwide federation
ards institutes (ISO Member Bodies). The work of developing
ndards is carried out through ISO Technical Committees. Every
rested in a subject for which a Technical Committee has been set

be represented on that Committee. International organizations,
non-governmental, in liaison with ISO, also take part in the work.

| Standards adopted by the Technical Committees are circulated
Bodies for approval before their acceptance as International
SO Council.

International Stapdard ISO 31/0 (originally Draft No. 2180) was drawn up by

Technical Commj
and conversion ta

It has been approy

Australia
Belgium
Canada
Ceylon
Chile
Czechoslovd
Denmark

The Member Bo
document on tech

ttee ISO/TC 12, Quantities, units, symbols, conversion_factors
bles, and circulated to the Member Bodies in July 1970

ed by the Member Bodies of the following countries :

Finland Poland
France Portugal
India South Africa, Rep. of
Korea, Rep. of Sweden
Netherlands Thailand

kia New Zealand United Kingdom
Norway U.S.S.R.

ies of the following countries expressed disapproval of the
nical grounds

Germany
Greece

© International Organization for Standardization, 1974 e

Printed in Switzerland



https://standardsiso.com/api/?name=a2060038ec2f5428d98d58992ad7c5ff

CONTENTS

A. Preface

B. Quantities and units
B.1 Introduction . . . . . . . _X_ -
B.2 Quantities and equations

B.3 Units .

C. Recommendations for printing symbols
and numbers .

C.1 Symbols for quantities
C.2 Symbols forunits .

C.3 Numbersy

C.4 Symbols for chemical elements and nuclides .

C.5 + Mathematical signs and symbols .
6 Greek alphabet

C.7 Gothic letters

D. Arrangement of the tables of quantities and
units in ISO 31

D.1 Tables of quantities .

D.2 Tables of units .

Page

13
13
13


https://standardsiso.com/api/?name=a2060038ec2f5428d98d58992ad7c5ff



https://standardsiso.com/api/?name=a2060038ec2f5428d98d58992ad7c5ff

INTERNATIONAL STANDARD I1SO 31/0-1974 (E)

General introduction to 1SO 31
General principles concerning quantities, units and symbols

\. Preface

The scope of the Technical Committee ISO/TC 12, Quanltities, units, symbols, conversion factors
and copwersion fables, includes the establishment of agreement on units and on symbols for [quantities
and upits used within the diiferent fields of science and technology, and further tocgive mathema-
tical signs and symbols for use in the phvsical sciences and technology. In fulfilment of thiis respon-
sibility], ISO/TC 12 has prepared 1SO 31, which contains the following parts!):

Part 0: General introduction - - General principles concerning quantities, uanits and symbgls.
Part [+ Basic quantities and units of the SI and quantities and units of spaee and time.
Part IT: Quantities and units of periodic and related phenomena.
Part [I11: Quantities and units of mechanics.

Part [IV: Quanlities and units of heal.

Part | V: Quantities and units of electricity and magnetism.

Part |VI: Quantitics and units of light and related electromagpnetic radindions.

Part YII: Quanlities and unils of acoustics.

Part V|UL1: Quantities and unils of physical chemistry @@ molecular physics.

Part [IN: Quantities and units of alomic and nuclearyphysics.

Part | Xt Quantilies and unils of nuclear reactionsoand ionizing radialions.

Part |XI: Mathematical signs and symbaols foruse in physical sciences and technology.
Part XII: Dimensionless purameters.®)

The purpose of this General introduction1s to give information about the general princjples con-
cerning quantities and equations, units and svmbols and to give recommendations for printing symbols
and nftmbers. Fach of the other pagtsshas an introduction with special remarks related to the particular
subject.

B. Quantities and udifs

B.1 Iptroduction

H. 1.1 Physical quantity, unit and numerical value
RhRyvical quantities are concepts used for qualitative and quantitative descriptions of
physical phenomena. Such quantities mayv be classified into categories, eacl category

containing only quantities which are mutually comparable. If one of the qufntities in

Such a category 1s chosen as a relerence quantly, called the unit, any other quantity in
this category can be expressed as a product of this unit and a number, called the nume-
rical value of the quantity.

For a quantity symbolized by A, this relationship may be expressed in the form

A = {4} - (4]

where 4] is here used to svmbolize the unit chosen for the quantity 4, and {-&} to sym-
bolize the numerical value of the quantity A when expressed in the unit "4

In the case of vector and tensor quantities the magnitude of the components may be
expressed as described above.

1y Parts I, 11, ITL, 1V, V, V11, and X1 exist at the moment in the form of ISO Recommendations.
2) Noi vet issued.
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If the quantity A is expressed in another unit, [A]’, which is k times as large a

s [A]

(i.e.[A)' = k{A]), then the new numerical value, {4}’, becomes k times as small as {4}

(i.e.{4}' = {A}/k). The product {A}-[A] equals the product {4}'. [A], i.e. the quant
itself is independent of the choice of unit.

Example:  The wavelength of one of the yellow sodium lines is:

A = 5896 A

ity A

Changing the unit [1] for the wavélength from the &ngstrom to the metre

(which is 101 times larger) leads to
A= 5896 A = 5896 X (10~ m) = (5896 X 10~ m

Thus the numeri

B.2 Quant
B. 2.1

in Angstréms and 5896 X 10-1° when expressed in metres.

Remark on notation for numerical values:

It is essential to distinguish between the quantity itself and the numericak-value o
quantity expressed in a particular unit. The numerical value of a quarntity expresse
a particular unit could be indicated by placing curly brackets around the quantity sy
and using the unit symbol as a subscript. The curly brackets mag/however be omn
without ambiguity, using the quantity symbol with the unit symbol as a subscri
indicate the numerical value. It is often convenient, instead(of using the subscript
tion, to write the numerical value explicitly as the ratio-¢f the quantity to the unit
applies in particular to headings of columns in tables,»and to the coordinates in gr

A
Example: Ay = 5896  or 1= 5806 or A/A = 5896

ities and equations
Mathematical operations with-guantities
Physical quantities belonging td_the same category can be added or subtracted.

the product of two quantities, A and B, satisfies the relation
AB = {A}{B} - [A][B]
Example: The velocity v of a particle in uniform motion is
v=1It

where [ is the distance travelled in the time interval ¢.
Thus if the particle traverses a distance /= 6 cm in the time interval { = 2
the velocity v is equal to

ssed

f the
d in
nbol
itted
pt to
nota-
this
aphs.

Physical quantities are multiplied or divided by one another according to the rules of algebra;

min,

I 6 cm cm
2

L4

t 2min  min

The arguments of exponential, logarithm and trigonometric functions etc. must be num-

bers, numerical values or dimensionless combinations of quantities, see B. 2. 6.

. t
Examples: exp (W/kT), In(p/atm), sin (2= 7,)

B. 2.2 Equations between quantities and equations between numerical values

Two types of equations are used in science and technology: equations between quantities
in which a letter symbol denotes the totality of the physical quantity (i.e. numerical
value X unit), and equations between numerical values. The equations between numerical
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values depend on the choice of the units, whereas the equations between quantities have
the advantage of being independent of this choice. Therefore the use of equations between
quantities should normally be preferred.

Example:

A simple example of an equation between quantities is:

v = It
as given in B. 2.1.

Introducing numerical values by expressing v in kilometres per hour, [ in

metres and ¢ in seconds,

2.3 Empirical constants
An empirical relation/is often expressed in the form of an equation between the 1
values of certain_physical quantities. Such a relation depends on the units in ¥
various physical quantities are expressed.

An empirical’ relation between numerical values can be transformed into an
betweengphysical quantities, containing one or more empirical constants. The inty
of artequation between physical quantities has the advantage that the form of the
issindependent of the choice of the units. The numerical values of the empirical

occurring in such an equation depend, however, on the units in which they are e
as is the case with other physical quantities.

km I L 4 '
U — Ukm,’h . *H'  — lm ITI i = ls i)
one obtains the equation
km lm - m h m Ol
U ¢ e = or v e
km/h gy tg- s km/h s Kkm (g

from which, using 1 h = 3600 s and 1 km = 1000.m, follows thg

between numerical values

Vimin = 3600 - To’l’d() iL: = 3,6 i‘;’-‘

The number 3,6 which occurs in this“equation between numeric
results from the particular units chesen; if the velocity is expresse
per hour, the distance in yards and,the time in seconds, this number
3600/1760 =~ 2,045.

Consequently the equation bétween quantities v = I/t leads to vari

equation

nl values
| in miles
becomes

us equa-

tions between numerical\values each of which depends on the particular

units chosen. In equations between numerical values these unif
therefore always belindicated, e.g. by subscripts.

An equation like) vy/n = 3,6 Im/ts should not be shortened to v =

5 should

3,6 Ift.

umerical
vhich the

equation
oduction
equation
tonstants
kpressed,

Example:

The results of measuring the reduced length I and the periodic time T at
a certain station, for each of several pendulums, can be represented by the

equations between numerical values

Tyn = 0,031 97 (L)t
and

T, = 2,006 (Ip)}

By writing these relations in the form:

T 1\t
—— == 0,031 97 | —
min vd
and
T I\
— = 2,006 —
s m
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B.2.4 Num

The e
factor

74 (E)
these empirical relations can be expressed in the form of one quantity
equation
1 T=c.

where the expression for the empirical constant C (in terms of the two types
of units) is given by

C = 0,031 97 min/yd? = 2,006 s/m?

Theory shows that C = 2ng-%, where g is the local acceleration of free fall.

prical factors in quantity equations

uations between quantities sometimes contain numerical factors. These numerical
5 depend on the definitions chosen for the quantities occurring in the equations.

Examples: 1. The kinetic energy of a particle of mass m and velocity v is

Contr
arisen
equat
in the]

B. 2.5 Syste
Physid
nature
For tH
is con
as ba
by me
Itisa

Exam|

E, = $ moh.

2. The capacitance of a sphere with radius r in a medium. of (rationalized)

permittivity e is C = 4 mer.

pversy about the choice of numerical factors in quantity equations has mainly
in the field of electricity and magnetism where rationalized and non-rationalized
ons are in use, which differ in the places wher€'the numerical factor 4 & appears
equations. For further details see Part V (Electricity and magnetism).

ms of quantities and equations; base and derived quantities

al quantities are related to\\.each other through equations expressing laws of
and/or defining new quantities.

e purpose of defining upit systems and introducing the concept of dimensions it
venient to consider _some quantities as mutually independent, i.e. to regard these
e quantities, in térms of which the other quantities can be defined or expressed
ans of equations;-the latter quantities are called derived quantities.

matter of choice how many and which quantities are considered to be base quantities.

ples: 1. The/whole set of quantities included in ISO 31 Parts I-X may be considered
as being founded on seven base quantities: length, mass, time, electric cur-
rent, temperature, amount of substance, and luminous intensity.

2.In the tield of mechanics a system of equations, founded on three base
quantities, is generally used. In ISO 31 Parts I-1II the base quantities are
chosen to be length, mass, and time, but other choices are possible, e.g.
length, time and force or length, time and energy.

3.In the field of electricity and magnetism a system of quantities and equa-
tions founded on four base quantities, length, mass, time, and electric current
is generally used.
However, systems founded on the three base quantities, length, mass and
time are still used; for further details of these systems see introduction and
appendix to Part V (Electricity and magnetism).

4.1n addition, plane angle and solid angle are sometimes considered to be
basic quantities

e
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B. 2.6 Dimension of a quantity

A quantity A can be expressed as a product of powers of a chosen set of base quantities
(sometimes multiplied with a numerical factor). The exponents of the powers to which
the various base quantities are raised are called the dimensional exponents of the quantity A.

Example: If the derived quantity work is expressed in terms of the base quantities
length, mass and time, the dimensional exponents of this quantity are 2, 1
and -—2 respectively.

If in the field of mechanics the system of quantities and equations is based on the three
base quantities length, mass and time, the dimensional product or dimension of a quantity
A in this particular system is denoted as dim 4 = L*M?T?, where a, § and y are the

i eRstona eEXPpotrents—ro sae Ree—paSe—guah te RHeFRServ-e Be—aHeH SareL,
M and T respectively. These are therefore called the base dimensions of the sysfem.

Note: Sometimes an upright sanserif type is used for the base dimensions.

Example:  The dimensional product or dimension of the quantity work thus| becomes
dim W = L2MT-2 .

A quantily which has all dimensional exponents equal to_zero is called a dim{ensionless
quantity. Its dimensional product or dimension is LIMIT? = 1.

In the system founded on the seven base quantities length, mass, time, electri¢ current,
temperature, amount of substance and luminous intensity, the base dimensions may be
denoted by L, M, T, I, 6, N and J respectivély and the dimension of a quantity A becomes

in general
dim A= L* M T7 1°0° N J¢

Examples: Quantity Dimensions
velocity LT
foree LMT-®
energy L2ZM T
entropy LM T-281
electric potential L2M T-3 |?
permittivity L3MITe?
magnetic flux LM T 2!
luminance L-21J
molar entropy L2M T-20-1 N-?
Faraday constant T1N?
plane angle 1

al yvoa-dangits 1
Fer V- —re RSty

In ISO 31 the dimensions of the quantities are not explicitly stated, but when the quantity
is considered as dimensionless this is explicitly noted.

B. 3 Units
B. 3.1 Coherent unit systems

Units might be chosen arbitrarily, but making an independent choice of a unit for each
category of mutually comparable quantities would lealdl in general to the appearance
of several additional numerical factors in the eqguations belween the numnerical values.

5
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It is possible, however, and in practice more convenient, fo choose a system of units in
such a way that the equations between numerical values, including the numerical factors,
have exactly the same form as the corresponding equations between the quantities.

A unit system defined in this way is called coherent with respect to the system of quantities
and equations in question. Equations between units of a coherent unit system contain as
numerical factors only the number 1.

Examples:1. The equation between the kinetic energy of a particle and its mass and
' velocity is
Ey = $ mo? 1

Written in terms of products of numerical values and units, this equation

becomes:
{Ex} [Bx] = # {m} [m] - {v}® [v]* ¢))

The condition for coherence requires that this equation reduces to the equa-
tion between numerical values

{Bi} = 4 {m}-{o}" (3)

having exactly the same form as the equation between quantities;-equation (1).
This occurs provided the units are so chosen that

(Ey] = [m] - [0]? 4

It is seen from equation (3) and (4) that the coherent unit of kinetic energy is
2 times the energy of a particle with the massvof one unit moving with a
velocity of one unit.

In a system of units where [m] = 1 kg and {v] = 1 m/s, the coherent unit of
kinetic energy is [E,] = 1 kg- m?/s? which is twice the kinetic energy of a
particle of mass 1 kg moving with yelocity 1 m/s.

2] The equation for the capacitance of a sphere with radius r in a medium
of (rationalized) permittivity e is
C=4mner
For coherent units, related by the equation
[C] = [e]-[r],

the equation between numerical values is

(€)= 4n (e} {1}

A coherent system of units, corresponding to a particular system of quantities and
equations, is constructed by first defining — in terms of actual physical phenomena — units
for the base quantities (see B.2.5). These are called the base units. For each derived
quantity the corresponding derived unit is defined in terms of the base units by an alge-
braic expression, which is obtained from the dimensional product of that quantity by
replacing the symbols for the base dimensions by those of the base units. The derived
units often have special names and symbols.

Example: If in the field of mechanics, electricity and magnetism the quantities are con-
sidered to be founded on the four base quantities: length, I, mass, m, time, ¢,
and electric current, I, the corresponding coherent unit system should be
founded on four base units [I], [m], [#], and [J] for these four base quantities
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respectively. Expressions for the coherent unit for some of the derived
quantities in this system are (compare B.2.6):

velocity [v] = [ [

force [F] = [I] [m] [{]2
energy (E] = [ [m] [1]-2
electric potential [V] = [l]? [m] [{]7® [I]~!
permittivity le] = [73[m] L []2 [I]?
magnetic flux (@] = [1?[m] [§)~2 [I]™?
relative density [d] = 1

The coherent unit of quantities which are dimensionless with respect to the base quan-
tities chosen, is the ratio of two identical units, which may be expressed by the number 1.
Sometimes 1t is given a special name and symbol Tike radian and rad for the unjt of plane
angle and steradian and sr for the unit of solid angle; otherwise it is omitted’

B. 3.2 ST Units and their Decimal Multiples and Sub-multiples

The name Systéme International d'Unités (International System ©of Units), with the ab-
breviation SI was adopted by the 11th Conférence Générale desPoids et Mesurgs in 1960.

This system includes three classes of units:

base units
supplementary units
derived units

which together form the coherent system of SI units.

Base units

The International System of Units is fot'nded on the seven base units

Quantity Name of base unit Symbol
length metrel) m
mass kilogram kg
time _second s
electric current ampere A
thermodynami¢ temperature kelvin K
amount of substance mole mol
luminous_intensity candela cd

Suppleméntary units

The €onférence Générale des Poids et Mesures has not yet classified certain upits of the
Infernational System under either base units or derived units.

These units are called "supplementary units’’ and may be regarded either as pase units
or as derived units

Quantity Name of supplementary unit Symbol
plane angle radian rad
solid angle steradian ST

InISO 31 Parts I-X these two units are considered to be derived units for the dimensionless
quantities plane angle and solid angle respectively.

Derived units

The expressions for the coherent derived units in terms of the base units can be obtained
from the dimensional products by using the following formal substitutions:

1) See also D.2.2,
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L - m I — A

M — kg 8 -~ K

T — s N — mol

J — cd
Examples: Quantity SI unit expressed in terms of the base units

velocity m/s
force kg-m/s?
energy kg -m?/s?
entropy kg-m?/(s?-K)
electric potential kg-m?/(s3-A)
permittivity A?.s%/(kg-m?®)
magnetic flux kg-m?/(s2. A)
luminance cd/m?
Faraday constant A -s/mol.
relative density 1

For some of the derived units special names and symbols exist, e.g. newton (N), joule

(J) an

1 volt (V) for the SI units of force, energy and electric poicntial respectively. It

is often of advantage to use these special names and symbols.

Examy

The S

les: 1. Using the derived unit joule (1 J = 1 m?-kg-s=%);"one may write
Quantity SI unit
molar entropy J-K-1-mol-?!
magnetic flux J-A-1

2. Using the derived unit volt (1 V = 1um?-kg-s~®-A~1), one may write

Quantity SI unit
permittivity s'‘A-m-1-V-1
magnetic flux V¥ s

units are placed first in ISO 31\Parts I-X.

Decimjal multiples and sub-multiples of the SI units are formed by use of the prefixes

(SI pr
The S

B. 3.3 CGS
The C

efixes) given in C.2.5.
[ units and their decimal multiples and sub-multiples are specially recommended.

bystems?)

GS system of mechanical units is a coherent system the base units of which are

centimetre
gram

second

for the three base quantities length, mass, and time.
In practice this system was enlarged by adding the kelvin, the candela and the mole
as base units for the base quantities temperature, luminous intensity and amount of

substa

nce, thus furnishing a coherent system covering all fields except electricity and

magnetism. The relations between the units of this enlarged CGS system and the corre-
sponding SI units are obtained by replacing 1 ¢m by 1072 m and 1 g by 103 kg in the

CGS u

nit expressions in terms of the base units.

Electric and magnetic units have been incorporated in the CGS system in several ways,
leading to the following unit systems:

1) See also D.2.

8
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The electrostatic CGS system, coherent with respect to the electrostatic system of
quantities and equations founded on three base quantities;

The electromagnetic CGS system, coherent with respect to the electromagnetic
system of quantities and equations founded on three base quantities;

The symmetric CGS system, coherent with respect to the symmetric system of quan-
tities and equations founded on three base quantities.

For further information concerning the unit systems of electricity and magnetism, see
Part V.

It is in general preferable not to use CGS units with special names and symbols to-
gether with SI units.

b. 5.4 Ml1scellaneous units

Other coherent systems of units are used, e.g. a system based on the units foot, pound and
second and a system based on the units metre, kilogram-force and second:

Apart from these, other units are used, which do not belong to, any cohergnt system
e.g. the atmosphere, the nautical mile, the electronvolt and theé)curie.
Some of these coherent and non-coherent units are ineluded, in_the tables of I$O 31 Parts
I-X in order to give the definitions and/or the conversion factors.

C. R¢commendations for printing symbols and numbers

C. 1 Symbels for quantities
€. 1.1 Symbols

The symbols for quantities are in general single letters of the Latin or Greel alphabet,
sometimes with subscripts or othép modifying signs. These symbols are printed in italic
(sloping) tvpe (irrespective of‘the type used in the rest of the text).
It is recommended to consider as a guiding principle for printing symbols carryjing indices
(subscripts or superscripts) the criterion: only indices which are symbols f¢r physical
quantities (including symbols for running numbers) be printed in italic (sloping) type.

The symbol is not followed by a full stop.

Note: Consideration- of vectorial and other non-scalar quantities is deferred to Part XI on mathg¢matical signs
and symbols.
Note: Excéptionally symbols made up from two letters are sometimes used for dimensionless combinations of

quantities. If such a symbol made of two letters appears as a factor in a product, it is fecommended
that it be separated from the other symbols.

€. 1. 27Combination of symbols for quantities (elementary operations with [quantities)

When symbols for quantities are combined in a product, this process of cgmbination

1 2 1° i b} hd £ a1 L 11 4
llldy DY ITITGRITALIEU 111 Ul O1 Ul lUllU\Vllls Wdyb.
ab, ab, a-b, a.b, axb

Note: For multiplication of numbers see item C. 3.3.

When one quantity is divided by another, this may be indicated in one of the follow-
ing ways:
%, afb or by writing the product of a and b~!

The procedure can be extended to cases where the numerator or the denominator, or both,
are themselves products or quotients, but in no case should more than one solidus (/)
on the same line be included in such a combination unless parentheses be inserted to
avoid all ambiguity.
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Examples: ab

= abjc = abc™';
c
[t
C,l.c’;,.) = (a/b)/c = uab'c™'; but not a/b/c; however g/[z = Z—:’
a
Fc’ - a/bc

The solidus can also be used in cases where the numerator and the denominator involve
addition or subtraction. If there is doubt about where the numerator starts and the de-
nominator ends, parentheses (or brackets or braces) should be used.

- b
Example: (a4 b)/(c+ d) means j—}_*d the parentheses are required.

[ . . .
a+bje-+d means a-- - —+d, but misunderstanding mayv be avoided by
c
writing it as a+(b/c)+d

Parentheses should also be used to remove ambiguities which may arise)from the ude of
¢ertain other signs and symbols for mathematical operations.

C.2 Symbols for units

C. 2.1 International symbols for units
n cases where international symbols for units exist thesé should be used. They shpuld
be printed in roman (upright) type (irrespective of the)type used in the rest of the text),
hould remain unaltered in the plural, should be wkitten without a final full stop (perjod)
knd be placed after the complete numerical valuenn the expression for a quantity, leaying
h space between the numerical value and the unit.
Che unit symbols should be printed in lower case letters except that the first lettqr is
brinted in upper case when the name afdhe unit is derived from a proper name.

[Framples : m metre
g gram
] second
A ampere
Wb  weber

C.2.2 Combination(f symbols for units
When a comrpound unit is formed by multiplication of two or more units this may be
ndicated ifivone of the following ways:

N-'m N.m Nm

Note: When using for a prefix a symbol which coincides with the symbol for a unit, special care should be taken

O AvVOIQ on (1 4 I newion mefre 0 orque sSno a _De W en or example, I o [N - [N 1O

confusion with mN, the millinewton.
When a compound unit is formed by dividing one unit by another, this may be indi-

cated in one of the following ways:

%1 , mfs or by writing the product of m and s, e.g. m-s™!

In no case should more than one solidus (/) on the same line be included in such a
combination unless parentheses be inserted to avoid all ambiguity. In complicated cases
negative powers or parentheses should be used.

C.2.3 Abbreviations for names of units
In cases where no internationally adopted symbol exists for a unit, and where abbrevi-

10
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ations for the names of units exist in the various languages, these abbreviations should
be printed in roman (upright) type. They are in some cases followed by a full stop.

C. 2.4 No recommendation is made or implied about the fount of upright type in which symbols

for units and abbreviations for names of units are to be printed.

C. 2.4.1 In this series of publications the fount used in such cases happens generally to be that of the associated
text, but this does not constitute a recommendation.

C. 2.5 Prefixes indicating decimal multiples or sub-multiples of units

=

umbers

.31

Multiple Name of Prefix Symbol
10 tera T
10° gigq G
10° mega M
10° kilo k
10? hecto h
10 deca da
107 deci d
1072 centi ¢
103 milli m
10°¢ micro -
10-° nano n
101 pico P
10— femto f
1018 atto a

Symbols for prefixes should be printed in“toman (upright) type without spacp between
the prefix and the symbol for the unit:

Compound prefixes should not beused.
Example:  Write nm (nanometre) instead of myum.

The symbol of a prefix is tonsidered to be combined with the single unit symbpol in letter
form to which it is direetly-attached, forming with it a new unit symbol which can be raised
to a positive or negative power, and which can be combined with other unit §gymbols to
form symbols for(compound units (see C. 2.2).

Examples : 1 em®*= (10" m)*=10"" m3
1 ps!=(10"%s)"'=10"s""
1 kA/m = (10® A)/m = 10° A/m

Numbers

. 3.2

Numbers should generally be printed in roman (upright) type.

To facilitate the reading of numbers with many digits, these may be separated into suit-
able groups, preferably of three, counting from the decimal sign towards the left and
the right; the groups should be separated by a small space but never by a comma, a
point, or by other means.

Decimal sign
The decimal sign is a comma on the line. In documents in the English language, a comma
or a dot on the line may be used.

If the magnitude of the number is less than unity, the decimal sign should be preceded
by a zero.
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C. 3.3 Multiplication of numbers
The sign for multiplication of numbers is a cross ( <) or a dot half-high.
C. 3.3.1 If a dot half-high is used as the multiplication sign, a dot must not be used as the decimal! sign.

C. 3.3.2 TIn ISO documents, the dot is not to be used directly between numbers to indicate multiplication.

C. 4 Symbols for chemical elements and nuelides

Symbols for chemical elements should be written in roman (upright) tvpe (irrespective of
the type used in the rest of the text). The symbol is not followed by a full stop.

Examples: H He C Ca

[he attached numerals specifying a nuclide or a molecule should have the folloywing
ositions and meanings:

mass hurnber 14\;
1N
2 number of atoms per molecule

['he atomic number should be indicated in the left subseript place, ifatds needed.

I'he right superscript place should be usced, if required, for indicating a state of ioniz4tion
r an excited state.

Examples: State of ionization: Na*t
PO3=
Electronic excited state: He*(ANO*
Nuclear excited state: 1104 g* 1104 gm

€.5 Mathematieal signs and symbols

Mathematical signs and symbols,recommended for use in the physical sciences|and
echnology are given in Part XI.

C.6 Greek [alphabet (upright and/sloping tvpes)

alpha NIA « A4 « nu PN : N »
beta <~ B B B B xi Z | E ¢
gamma r ~ r vy omicron O o | O o
delfa A3 A4 6 pi I = m‘} I n,w
epsilon E ¢ E ¢ ¢ rho P ¢ P o
zeta Z % Z t sigma ¥ o DI
eta H q H g tau T = T =
theta O %0 © 90 upsilon T v Y v
iota I A phi O 9,4 P @9
kappa K «x «x K % k| chi “ X ¥ X x
lambda A 2 4 2 psi I S Y vy
mu M p - M pu omeza | Q 2 w
C.7 Gothie letters
ABCECDEFTOHHSIIKICCMNOPARSTUBIWED 3
abcbdefghijtlmnpgppagrstupvwsznys;}
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