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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

Attention is
rights. ISO

ISO 80000-

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

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart2.
sk of technical committees is to prepare International Standards. Draft International 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-avote.

drawn to the possibility that some of the elements of this document may be the subject of pg
Shall not be held responsible for identifying any or all such patent rights.

3 was prepared by Technical Committee ISO/TC 12, Quantities, units, symbols, conversion fac

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

This first ed
technical ch

the preg

the rem

ition cancels and replaces the second edition of 1ISO 3121:1992 and of ISO 31-2:1992. The m
anges from the previous standards are the following:

entation of numerical statements has been changed;

ark on logarithmic quantities and their units in-the Introduction has been changed;

quantiti

ISO 80000
Part 1:
Part 2:
Part 3:
Part 4:
Part 5:
Part 7:

ative references have been changed;

the nor
the qu%tities radial distance, position vector, displacement and rotation have been added to the lif

S.

Consists of the following parts;under the general title Quantities and units:
General

Vlathematical signs.ard symbols for use in the natural sciences and technology
Space and time

Vlechanics

['hermadynamics

L ight

bnal

ards

an

tent

fors,

ajor

5t of

Part 8:

colstics.

Part 9: Physical chemistry and molecular physics
Part 10:
Part 11:
Part 12:

Atomic and nuclear physics
Characteristic numbers

Solid state physics

IEC 80000 consists of the following parts, under the general title Quantities and units:

— Part 6: Electromagnetism

— Part 13:
— Part 14:

Information science and technology

Telebiometrics related to human physiology
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0.1

ISO 80000-

roduction

Arrangement of the tables

3:2006(E)

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

pres

All
line

Where the numbering of an item has been changed in the revision of a part ofISO 31, the nu
eding edition is shown in parenthesis on the left-hand page under the new number for the quantity; a dash

preg
isu

0.2

The

Stampdard are given together with their symbols and, in most cases, their definitions. These names ¢

are
Qus

The
defi

Inm
orn

When two types of italic letters exist (forexample as with 1 and 6; o and ¢; aand a; g and g) only ¢

is g
vari
a pa

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

nits between two full lines on the right-hand pages belong to the quantities between the |corres
5 on the left-hand pages.

5ed to indicate that the item in question did not appear in the preceding edition.

Tables of quantities

names in English and in French of the most important_quantities within the field of this |

recommendations. The definitions are given for identification of the quantities in the Internationa
ntities (ISQ), listed on the left-hand pages of the table;“they are not intended to be complete.

hitions.

hore symbols are given for one quantity and no special distinction is made, they are on an eq

ven. This does not mean that'the other is not equally acceptable. It is not recommended t
bnts different meanings. A symbol within parenthesis implies that it is a reserve symbol, to be us
rticular context, the main\symbol is in use with a different meaning.

Int
gen
Fre

0.3

:Fs English edition,.the’ quantity names in French are printed in an italic font, and are precede

er of the Freneh name is indicated by (m) for male and (f) for female, immediately after the
ch name.

Tables of units

ponding full

mber in the

hternational
nd symbols
| System of

scalar, vectorial or tensorial character of quantities is pointed out, especially when this is neg¢ded for the

ost cases only one name and only ong symbol for the quantity are given; where two or more names or two

ual footing.
ne of these
b give such
ed when, in

d by fr. The
noun in the

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 SI Brochure (71" edition 1998) from BIPM and 1SO 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.

© ISO 2006 — All rights reserved
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is recommended; decimal multiples and submultiples formed with the SI prefixes are recommended even
though not explicitly mentioned.

Some non-SI 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.

Non-Sl |units that are not recommended are given only in annexes in some parts of this Internati
Standafd. These annexes are informative, in the first place for the conversion factors, and are net.inte
parts of|the standard. These deprecated units are arranged in two groups:

1)
2)

Other n
informa

bnal
gral

units in the CGS system with special names;

units based on the foot, pound, second, and some other related units.

pn-Sl units given for information, especially regarding the conversion factors,Jare given in another

ive annex.

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

The cohere
symbol 1.
explicitly.

EXAMPLE

ht unit for any quantity of dimension one, also called a diménsionless quantity, is the number
Vhen the value of such a quantity is expressed, the unijt~symbol 1 is generally not written

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

Prefixes shall not be used to form multiples or submultiples of the unit one. Instead of prefixes, powers of 10

recommend

EXAMPLE

Considering
two areas,

dimensionlg
derived qug
omitted, or
different kin

ed.
Reynolds number Re = 1,32 x 10°

that plane angle is generally expressed as the ratio of two lengths and solid angle as the rat
n 1995 the CGPM specifiedthat, in the Sl, the radian, symbol rad, and steradian, symbol sr,

ntities of dimension one. TFhe units radian and steradian are thus equal to one; they may eithe
they may be used jin‘expressions for derived units to facilitate distinction between quantitie
d but having the same”dimension.

0.4 Numerical statéments in this International Standard

The sign =
the sign :=

is used:to denote “is exactly equal to”, the sign ~ is used to denote “is approximately equal to”,
is.used to denote “is by definition equal to”.

bne,
out

are

o of
are

ss derived units. This implies that the quantities plane angle and solid angle are considered as

r be
s of

and

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 0,000 32) m, with a probability determined by the standard
uncertainty 0,000 32 m and the probability distribution of the values of .

Vi © ISO 2006 — All rights reserved
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0.5 Remark on logarithmic quantities and their units

The expression for the time dependence of a damped harmonic oscillation can be written either in real notation
or as the real part of a complex notation

F(t) = Ae™% cos wt = Re(Ae!0T¥)) A = F(0)

This simple relation involving ¢ and w can be obtained only when e (base of natural logarithms) is used as the
base of the exponential function. The coherent Sl unit for the damping coefficient § and the angular frequency
w is i _ ' i and radian,
sym nd, symbol
Np/

bol rad, for the units of dt and wt, respectively, the units for  and w become neper per seeq
5, and radian per second, symbol rad/s, respectively.

The| corresponding variation in space is treated in the same manner

F'(x) = Ae™“* cos Bz = Re(Ae™ "), A= F(0) v=a+if

whgre the unit for « is neper per metre, symbol Np/m, and the unit for ( is radian per metre, symbal rad/m.

The
Inte
log3
by d

taking of logarithms of complex quantities is usefully carried out ‘'enly with the natural logar
Fnational Standard, the level L of a field quantity F' is therefore defined by convention as
rithm of a ratio of the field quantity and a reference value Fy <L i = In(F/Fy), in accordance wi
LIPM and OIML. Since a field quantity is defined as a quantity whose square is proportional to

thm. In this
the natural
h decisions
bower when

it agts on a linear system, a square root is introduced in the expression of the level of a power quantity

Ly =Iny/P/B = (1/2) In(P/Py)

n defined by convention using the natural logarithm, in order to make the level of the power qu
e level of the corresponding field quantity when the proportionality factors are the same for the
ntities and the reference quantities, respectively. See IEC 60027-3:2002, subclause 422

whe
to th
qua

antity equal
considered

Thelneper, symbol Np, and the bels.symbol B, are units for such logarithmic quantities.

the natural
Xpressed in

Thel neper is the coherent unit when the logarithmic quantities are defined by convention using
loggrithm, 1 Np = 1. The (bel*is the unit when the numerical value of the logarithmic quantity is €
terms of decimal logarithms, 1 B = (1/2) In 10 Np ~ 1,151 293 Np. The use of the neper is mostly festricted to
thegretical calculations on field quantities, when this unit is most convenient, whereas in other cases, especially
for power quantities, /the bel, or in practice its submultiple decibel, symbol dB, is widely used. It should be
emphasized that, the fact that the neper is chosen as the coherent unit does not imply that the use of the bel
shopld be avoided. The bel is accepted by the CIPM and the OIML for use with the Sl. This situatiop is in some
resgect similar to the fact that the unit degree (°) is commonly used in practice instead of the cohgrent S unit
radipn (fad) for plane angle.

Generally it is not the logarithmic quantity itself, such as Lz or L p, which is of interest; it is only the argument
of the logarithm that is of interest, i.e. F'/F, and P/F,, respectively.

To avoid ambiguities in practical applications of logarithmic quantities, the unit should always be written out
explicitly after the numerical value, even if the unit is neper, 1 Np = 1. Thus, for power quantities, the level is
generally given by L p = 101g(P/F,) dB, and it is the numerical value 10 Ig(P/F,) and the argument P/F, that
are of interest. This numerical value is, however, not the same as the quantity L p, because the unit decibel (or
the unit bel) is not equal to one, 1. This applies to field quantities where the level is generally given by
Lr = 101g(F/Fp)? dB.

2) IEC 60027-3:2002, Letter symbols to be used in electrical technology — Part 3: Logarithmic and related quantities, and

their units.

© 1SO 2006 — All rights reserved vii
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EXAMPLE 1 The implication of the statement that L = 3 dB (= 0,3 B) for the level of a field quantity is that it is to be
read as meaning: Ig(F/Fy)? = 0,3, or (F/Fy)? = 10%°. (It also implies that L =~ 0,3 x 1,151 293 Np = 0,345 387 9 Np,
but this is not often used in practice.)

EXAMPLE 2 Similarly, the implication of the statement that L p = 3 dB (= 0,3 B) for the level of a power quantity is that it
is to be read as meaning: Ig(P/P) =03, or (P/P)=10%. (it also implies that
Lp =~ 0,3 x 1,151 293 Np = 0,345 387 9 Np, but this is not often used in practice.)

Meaningful measures of power quantities generally require time averaging to form a mean-square value that is
proportional to power. Corresponding field quantities may then be obtained as the root-mean-square value. For
such applications, the decimal (base 10) logarithm is generally used to form the level of field or power quantities.
However, the natural logarithm could also be used for these applications, especially when the quantities| are
complex.

viii © 1SO 2006 — All rights reserved
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ISO|
app

2

The
refe
(inc

ISO|
and

The

Scope

80000-3 gives names, symbols and definitions for quantities and units of space and ti
fopriate, 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.

8601:2004, Data elements and interchange formats — [nformation interchange — Representa
times

Names, symbols and definitions

names, symbols and definitions for quantities and units of space and time are given on the follo

me. Where

For dated
d document

jon of dates

ving pages.
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SPACE AND TIME QUANTITIES
Item No. Name Symbol Definition Remarks
3-1.1 length [, L length is one of the seven base |Length is the quantity that can
(71-3.1) |frlongueur (f) quantities in the International  |often be measured with a
System of Quantities, ISQ, on |measuring rod.
which the Sl is based
3-1.2 eadth b B
(1-3.2) |frlargeur (f)
3-1.3 height h, H The symbol H is often‘used to
(7-3.3) |fr hauteur (f) denote altitude, i.e. height aboye
sea level, fr altitudeXf).

3-1.4 thickness )
(1-3.4) |frépaisseur (f)
3-1.5 radius r, R
(1-3.5) |fgrayon (m)
3-1.6 rgdial distance rQ, P Q is the notation of the axis frdgm
(=) ft distance (f) which the radial distance is

radiale determined.
3-1.7 diameter d, D
(71-3.6) |fpdiametre (m)
3-1.8 Igngth of path S
(1-3.7) |frlongueur (f)

curviligne
3-1.9 distance d,r
(7-3.8) |frdistance (f)
3-1.10 |cprtesian LT, 2
(71-3.9) coordinates

fi coordonnées (f)

cartésiennes
3-1.11  |ppsitionvector T
(—) fr rayon/(m) vecteur
3-1.12 splacement AT
(=) fr déplacement (m)
3-1.13 |radius of curvature |p
(7-3.10) |fr rayon (m) de

courbure
2 © ISO 2006 — All rights reserved
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UNITS SPACE AND TIME
Inter- .
Item No. Name national Definition Conversion factors and
remarks
symbol
3-1.a metre m length of the path travelled by | This definition implies that the

light in vacuum during a time  |speed of light in vacuum
interval of 1/299 792 458 of a  |(item 6-34.2) is exactly
second. 299 792 458 m/s.

[17th CGPM (1983)] In the English definition of the
metre-the-phrase—timginterval’ is
used as a synonym for|“duration”
(item 3-7). The use-of ftime
interval” for “duration” $hould,
however, be avoided.

angstrom@A)’1 A := 107" m

nauticakmile,
1 nautical mile := 1 852 n

(continued)

© ISO 2006 — All rights reserved 3
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SPACE AND TIME QUANTITIES
Item No. Name Symbol Definition Remarks
3-2 curvature P x=1/p

(7-4) fr courbure (f) where p is radius of curvature

(item 3-1.13)
3-3 area A, (S) A= [[dzdy The vector surface element of
(1-5) frairetf); : areadATswritterres AT where
superficie (f) where x and y are cartesian | e, is a unit vector perpendictifaf to
coordinates (item 3-1.10) the surface.
A= [dA
For a scalar surface’element of
area dA, do jssometimes alsq
used.
3-4 vplume 4 V = [[[ dvdydz V = fqV
(71-6) fr volume (m) fff J ) f ]
where x, y and z are cartesian |For-aolume element dV/, dr |is
coordinates (item 3-1.10) sometimes also used.
3-5 angle, a, 3,7, o= s/r Other symbols are also used.
(1-7) plane angle 9, : L
f angle (m), where s is.the length of the See also rotation (item 3-14).

includedlarc of a circle between
two_radii of the circle (item
3-1.8) and r is the radius of the
circle (item 3-1.5)

angle (m) plan

4 © 1SO 2006 — All rights reserved
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UNITS SPACE AND TIME
Inter-
Item No. Name national Definition Conversion factors and remarks
symbol
3-2.a metre to the power m™!
minus one
3-3.a  [square metre m2 are (a), 1a := 100 m?
The unit are, and its multiple hectare
(ha) are used to expressiand areas.
3-4la  |cubic metre m3
34p fite  [LL  [11:=10°m® =1dm®, O [Asanexception,in 1999the
CGPM adopted the capital L as a
second symbol for the Unit litre,
although it is not derived from a
proper name. Thereforg, in
International Standard{ only the
symbol lower case | is lised.
3-5)a radian rad 1rad ;=1 m/m=1 See the Introduction, 0{3.2.
The radian is the angle|between
two radii of a circle that|cuts off on
the circumference an afc equal in
length to the radius of the circle.
35b  |degiee, |70 |i°i=(n/180)rad  [1°~00174538rad |
(degree of arc) There shall be no spacg between a
) , , o numerical value and any of the
3-5c  |minute, 1 :=(1/60) three superscript-type (init
(minute of-arc) symbols 3-5.b, ¢, d. The degree
should preferably be sybdivided
3-5d second " 1" :=(1/60)’ decimally rather than using the
(second of arc) minute or second. The linit symbol
shall then be placed affer the last
decimal in the numerical value.
EXAMPI EWrite 17, 25°Irather than
17°15'.
3-5.e  |gon gon 1 gon := (w/200) rad In navigation, however, the minute
is still used.
(continued)
© ISO 2006 — All rights reserved 5
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SPACE AND TIME QUANTITIES
Item No. Name Symbol Definition Remarks
3-6 solid angle N Q2 =A/r?
1- fr angle (m) solide
(72 gle (m) where A is the area of the
included surface of a sphere in a
cone with its apex at the centre of
the sphere (item 3-3) and r is the
radivsof thespheretitemm3=1-5)
3-7 time, t time is one of the seven base Time is the quantity that'can often
(1-7) dyration quantities in the International be measured with achronomgter.
fr gurée (), System of Quantities, I1SQ, on
temps (M) which the Sl is based
3-8.1 velocity, v, v =dr/dt When the general symbol v is|not
(7-10) |speed U, v, W . - : used for the velocity, u, v, w may
fr vitesse (f) where 1 is positigirvector (item be used for the components of the
3-1.11) and t is;time (item 3-7) :
velocity.
In the English language the
magnitude of the velocity, v =||v|,
is usually called speed.
3-8.2 speed of c c is used for speed of propagation
(1-10) propagation of of waves to distinguish it from
waves other kinds of speed.
fr vitesse (f) de
propagation
d'ondes
6 © ISO 2006 — All rights reserved
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UNITS SPACE AND TIME
Inter-
Item No. Name national Definition Conversion factors and remarks
symbol

3-6.a steradian sr 1sr:=1m?/m? =1 See the Introduction, 0.3.2.

The steradian is the solid angle of a
cone that, having its apex in the
centre of a sphere, cuts off on the
sphere a surface equal in area to a
square-with-sides-ofHength equal to
the radius of the sphete,

3-7]a second S duration of 9 192 631 770 For the representation of dates and
periods of the radiation time of the day;isee 1ISO [8601.
corresponding to the
transition between the two | Accordingto ISO 8601, glates and
hyperfine levels of the ground |times ate stated as in th¢ following
state of the caesium 133 example:
atom

th year-month-day: 1935-12-04
[13"' CGPM (1967)]

o ] I T o hour-minute-second: 09:30:35

3-7ib minute min 1min :=60s

3-7|c hour h 1h :=60min = 3600s

3-7|d day d 1d:=24h=86400s

3-8la metre per second |m/s

3-8lb  |kilometre perhour |kmh | 1Tkmh= (136 ms~| |

0,277 778 m/s
knot (kn), 1 kn := 1 naut|cal mile
per hour = (1 852/3 600)[m/s =~
0,514 444 m/s
continued)

© ISO 2006 — All rights reserved
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SPACE AND TIME QUANTITIES
Item No. Name Symbol Definition Remarks
3-9.1  |acceleration a a = dv/dt
(7-11.1) | fr accelération (f) where v is velocity (item 3-8.1)
and t is time (item 3-7)
3-9.2 acceleration of free |g Standard acceleration of free fall:
(3-11.2) faft T 2
ft accélération (f) gn := 9,806 65 m/s
due a la In English this quantity,-¢n, Was
pesanteur earlier also called “standard
accélération (f) acceleration due to gravity”.
hute lib
en chute fibre See 39 CGPM (1901).
3-10 anhgular velocity w, w = dgp/dt The vectorwiis directed along the
(1-8) fr vitesse (f) w h is ol le (it axis of(retation in the direction [for
angulaire g_;":ngg ;Esigt?r?\z ?i?grr? C(%I-%m which the rotation is clockwise
Seealso rotational frequency
(item 3-15.2).
3-11 apgular «a o = dw/dt
(7-9) p 2222}2;2;;82 0 where w is angular veldcity
angulaire gtt;;n 3-10) and ¢ is'time (item
3-12 period duration, T duration of@ne cycle
2-1 period
ff période (f)
3-13 time constant 7, (1) if a quantity is a function of time |Here time constant applies to an
(2-2 ff constante (f) de given by exponentially varying quantity.
temps F(t) — A+ Bet/" There are other time constantg.
where t is time (item 3-7) and A
and B are two constants, then
T is the time constant
3-14 rptation N N = p/on N is equal to the number (not
(—) fr rotation(f) h is pl le (it necessarily integer) of turns, e|g.
\év_sire i plane angle (item of a rotating body or in a coil.
3-15.1 |frequency fiv f=1/T
(2-3.1) | friréquence (f) where T is period (item 3-12)
3-15.2 |rotational frequency|n n = dN/dt n = u)/27r, where w is angular
(2-3.2) |fr fréque_nce (f) de where N is rotation (item 3-14) velocity (item 3-10).
rotation and t is time (item 3-7)
8 © ISO 2006 — All rights reserved
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UNITS SPACE AND TIME
Inter- .
Item No. Name national Definition Conversion factors and
remarks
symbol
3-9.a metre per second m/s?
squared
3-1p.a |radian per second |rad/s For units other than raglian, see
3:5.b, c, d, e.
3-1fl.a |radian per second rad/s® For units other than raglian, see
squared 3-5.b, c, d, e.
3-1R.a |[second S
3-1B.a |[second S
3-1t.a |one 1 See the Introduction, 0[3.2.
The special name revolution,
symbol r, for this unit ig widely
used in specifications ¢n rotating
machines.
3-15.a |hertz Hz 1Hz:=1s""
3-15.b |second to the s~ The units revolution per second,
power minus one symbol r/s, and revolution per
minute, symbol r/min, are widely
used in specifications for rotating
machines (see also item 3-14.a).
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SPACE AND TIME QUANTITIES
Item No. Name Symbol Definition Remarks
3-16 angular frequency |w w=2nf
(2-4) fr pulsation (f), . .
fréquence (f) \év_r;esre”f is frequency (item
angulaire '
3-17 avelength A distance in the direction of
(2-5) fr longueur (f) propagation of a sinusoidal
d'onde wave between two successive
points where at a given instant
in time the phase differs by 27
(see remark to item 3-25)
3-18 wavenumber, o, v o=1/A The vector K;corresponding tq
(2-6) répetency . . item 3-19, is generally called the
fr nombre (m) \év_r;e;)e A is wavelength (item wave vector. Also the vector ois
d'onde sometimes called the wave vegtor.
(linéique), (n English, the names repeten¢y
repétence (f) and angular repetency should pe
(linéique) used instead of wavenumber gnd
angular wavenumber,
3-19 anhgular k k=210 respectively, since these
. uantities are not numbers.
(2-7) wavenumber, where o is wavenumber (item a
ahgular repetency
3-18)
ft nombre (m)
d'onde
angulaire,
répétence (f)
angulaire
3-20.1 |phase velocity, C, v W If speeds of electromagnetic
(2-8.1) |phase speed Cyp, Uy €= k waves and other speeds are both
fr vitesse (f) de . involved, then ¢ should be usefl
where w is angular frequency
phase (item 3-16) and k is angular for the former and v for the latter.
wavenumber (item 3-19) Phase speed may also be writien
c=M\f.
3-20.2 |group velocity, Cgs Vg dw
(2-8.2) |group spe€d Cg = 7.
; dk
fr vitesse(f) de ,
grotipe where w is angular frequency
(item 3-16) and k is angular
wavenumber (item 3-19)
10 © 1SO 2006 — All rights reserved
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UNITS SPACE AND TIME
Inter-
Item No. Name national Definition Conversion factors and remarks
symbol
3-16.a radian per second |rad/s See the Introduction, 0.3.2.
3-16.b  |second to the s!

power minus one

3-1Za metre m angstrom (A) 1A :=—10"""m

— {

3-1B.a metre to the power |m In spéctroscopy, the multiple cm™
minus one is_generally used.

3-1P.a radian per metre rad/m See the Introduction, 0.3.2.

3-1P.b metre to the power |m
minus one

3-2D.a metre per second |m/S

(continued)
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SPACE AND TIME QUANTITIES
Item No. Name Symbol Definition Remarks
3-21 level of a field Lp If P/ Py = (F/Fy)?, then
(2-9) quantity Lp=1n I r=Lp.
fr niveau (m) d'une -
grandeur de where F'and F{ represent two gwpnir names,l s;t/mbols _?nc:_ Id
champ field quantities of the same kind, |2€!INIONS apply 10 Specilic 11
F}, being a reference quantity quantltles or power quantities,
IUDPUthVUiy (acc trentroduction,
In most practical applications 0.5). The quantity on which'the
this definition is written level is based should becspecified
I in the name and by the subsctlipt
_ o _ of the symbol, e.qg. level of elegtric
Lp =20lg <F0> dB = field strength L g
F\? The differencebetween two leyels
101g (—) dB of field quantities with the sane
Fy reference Fy is called the leve
differernce of field quantities
3-22 level of a power Lp 1 P P F F r
(2-10) quantity Lp = > In P In 2y ALp =In Lo =
friniveau (m) d'une 0 0 o o &
grandeur de where P and F, represent two independent of F.
puissance power quantities of the same .
kind, P, being a reference The same applies to power
quantity quantities.
In most practical applications,
this definition isWwritten
P
Lp =10 I1g—dB
P 9 2
3-23 damping ) d=1/1 If a quantity is a function of tinje
(2-11) # gg:;;;g;gg; (m) where 7 is the time constant of |9'V€" by
damortissepi) (tom 1) VNG | (1) = Ao~ cosllu(t — to)
then 0 is the damping coefficignt.
The quantity w(t — o) is callgd
the phase.
3-24 logarithmic A A=06T
(2-12) f chrgmen; where ¢ is damping coefficient
raeoremen (m) (item 3-23) and T'is period (item
ogarithmique 3-12)
12 © 1SO 2006 — All rights reserved
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SPACE AND TIME

Inter-
national
symbol

Definition

Conversion factors and remarks

1B=1Inv/10Np

See the Introduction, 0.5

when In(F/Fy) = 1;
ie. F/Fy =e.

1 Np is the level of a field quantity

Tlo ol doal ol o Ll
'S UCUIUCTT, UL, 1S TTTT 11T

commonly used unit,

)
1dB = Inv/410 Np ~
0,115 1298'Np

F
Lr=1—Np=10I
F nFo p g

st

1B=Inv/10Np

See the Introduction, 0.5

P
whenlny/ — =1;
0

i.e.P/P():eZ.

The decibel, dB, is the m
commonly used unit.

]
1dB=_ Inv/10 Np ~
0,115 129 3 Np

| P
Lp =1 — Np =10
p=1In j2) p

1 Np is the level of a powpr quantity

DSt

3-23.a |second to the

3.23.b

power minus-one

neper persecond

See the Introduction, 0.5

expressed with the unit d
second, symbol dB/s.

Damping coefficient is algo

ecibel per

See the Introduction, 0.3.

See the Introduction, 0.5.

symbol dB.

2.

Logarithmic decrement is also
expressed with the unit decibel,

© ISO 2006 — All rights reserved
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SPACE AND TIME QUANTITIES
Item No. Name Symbol Definition Remarks
3-25.1 |attenuation a If a quantity F'is a function of  |The quantity 1/cx is called the
(2-13-1) | coefficient distance x given by attenuation length.
fr affaiblissement F(z) = Ae~*®cos|B(x — xo)]|The quantity 5(x — x,) is called
(m) linéique the phase
then « is attenuation coefficient '
3-25.2 |phase coefficient |3 and (3 is phase coefficient
(2-13.2) |frdéphasage (m)
linéique
3-25.3 |propagation ¥ vy=a+ij —iy is the complex angular
(2-13-3) coefficient wavenumber.
frlexposant (m)
linéique
de propagation
14 © ISO 2006 — All rights reserved
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