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FOREWORD

I1SO (the International Organization for Standardization) is a worldwide federation
of national stanglards institutes (ISO member bodies). The work of developing
International Stdndards is carried out through iSO technical committees. Every
member body inferested in a subject for which a technical committee has been set
up has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with 1SO, also take part in the work.

Draft International Standards adopted by the technical committees are circulated

to the member| bodies for approval before their acceptance as International
Standards by the|lSO Council.

International Standard 1SO 31/V was developed by Technical Committee
ISO/TC 12, Quantities, units, symbols, conversion factors and conversion tables,
and was circulatdd to the member bodies in October 1975.

It has been apprqved by the member bodies of the following countries :

Australia Germany, F. R. Romania

Austria Ghana South Africa, Rep. of
Belgium Hungary Sweden

Brazil India Switzerland

Bulgaria Israel Turkey

Canada ltaly United Kingdom
Czechosloyakia Mexico US.A.

Denmark Netherlands Yugoslavia

Finland Norway

France Poland

The member bpdies of the'following countries expressed disapproval of the
document on tedhnical grounds :

Japan®

U.b.0.R.

* Disagreement concerning the decimal marker only.

This International Standard cancels and replaces ISO Recommendation R 31/V-1965,
of which it constitutes a technical revision.

© International Organization for Standardization, 1979 e

Printed in Switzerland
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INTERNATIONAL STANDARD

ISO 31/V-1979 (E)

Quantities and units of electricity and magnetism

INTRODUC

This docum
of electricit
deals with

science and
1SO 31 isas

Part O :

TION

bnt, containing a table of quantities and units
and magnetism, is part V of ISO 31, which
quantities and units in the various fields of
technology. The complete list of parts of
follows :

General introduction — General principles

concerning quantities, units and symbols.

Partl: Q

Part |l :
phenome

Part {1l :
Part IV :

Part V:
magnetisi|

Part VI :

p/antities and units of space and time.,

Quantities and units of periodic and related
ha.

Quantities and units of mechanics:
Quantities and units of heat.

Quantities
.

and units~of electricity and

Quantities and ~units of light and related

electromagnetic radiations.

Part VII

Quantities-and units of acoustics.

Part VIII

and moletular.physics.
Part IX W j j 7 r

physics.

. Quantities and units of physical chemistry

Part X1l : Dimensionless parameters.

Part X1 : Quantities and units of solid sta

Arrangement of the tables

The tables of quantities and units in 1SO 3

te physics.

are arranged

s0' that the quantities are presented on idft-hand pages
and the units on corresponding right-hand pages.

All units between two full lines belong to
between the corresponding full lines on the |

Where the numbering of the items has been
revision of a part of {ISO 31, the number in

the quantities
eft-hand page.

thanged in the
the preceding

edition is shown in parentheses on the left-hand page under

the new number for the quantity; a dash is u
that the item in question did not appear in
edition.

Tables of quantities

ed to indicate
the preceding

The most important quantities within thel field of this

document are given together with their sy
most cases, definitions. These definitions arg

mbols and, in
given merely

for identification; they are not intended to b(1 complete.

Part X : Quantities and units of nuclear reactions and
ionizing radiations.

Part XI :

Mathematical signs and symbols for use in the

physical sciences and technology.

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 quan

tity is given?);

where two or more symbols are given for one quantity and

no special distinction is made, they are on an

equal footing.

1) When two types of sloping letters exist {for example as with 8, 9; ¢, ¢; g, &), only one of these is given; this does not mean that the other is

not equally ac

ceptable.
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Tables of units

Units for the corresponding quantities are given together
with the international symbols and the definitions. For
further information, see also Part 0.

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 Sl units and their decimal
multiples and sub-multiples formed by means of the
S| prefixes are_particula i
multiples ang sub-multiples are not
mentioned.

explicitly

2) The namefp of non-Sl units which may be used
together with $1 units because of their practical import-
ance or because of their use in specialized fields are
given in normal print (text size).

E of non-Sl units which may be used
temporarily tdgether with S| units are given in small
print {smaller than text size).

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

4) Non-Sl unlits which should not be used together
with S| units|are given in annexes in some parts of
ISO 31. The ahnexes are not integral parts of the stan-
dards. They ar¢ arranged in three groups :

a} Units offthe CGS system with special names

It is genera|ly preferable not to use CGS units with
special namés and symbols together with Sl units.

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

c) Other upits

These are diven for information, especially regarding
the convers{on factor. The use, of those units marked
with T is deprecated.

Remark on suppldmentary units

The General Conference~for Weights and Measures has
classified the Sl ynits,tradian and steradian, as “supplemen-
tary units’”, deliberately leaving open the question of

If plane angle and solid angle were treated as base
quantities, the units radian and steradian would be base
units and could not be considered as special names for the
number 1. Such a treatment would require extensive
changes in I1SO 31.

Number of digits in numerical statements')
All numbers in the column “Definition’ are exact.

In the column ‘‘Conversion factors”’, the conversion factors
on_which the calcutation of other ormally
given to seven significant digits. When they ane-gxact and
contain seven or fewer digits and where it (isynot|obvious
from the context, the word ‘exactly’’ is added, bt when
they can be terminated after more than'seven dig|ts, they
may be given in full. When theconversion fadgtors are
derived from experiment, they are given with the|number
of significant digits justified_.by the accuracy| of the
experiments. Generally, this means that in such dases the
last digit only is in doubt. When, however, exgeriment
justifies more than seven digits, the factor is| usually
rounded off to sevensignificant digits.

The other conversion factors are given to not more than
six significant\digits; when they are exactly kngwn and
contain six'r fewer digits, and where it is not|obvious
from the‘context, the word “‘exactly’’ is added.

Numbers in the column ‘“Remarks’’ are given to a precision
appropriate to the particular case.

SPECIAL REMARKS

Items in the field of electrotechnology in this dpcument
are generally in conformity with the recommepdations
in 1EC Publication 27-1. If a name or a symbo! ip a table
is not in accordance with what is given by IE(Q, this is
indicated in the Remarks column.

Equations and quantities

For electricity and magnetism, different systems of
equations have been developed depending on the[number
and the particular choice of base quantities on which the
system of equations is founded. For the purpose of
explaining this document, only the following |systems
need be mentioned :

|—System of equations with four base quantities |

whether they are base units or derived units, and
consequently the question of whether angle and solid angle
are to be considered as base quantities or derived quantities.

In ISQ 31, plane angle and solid angle are treated as derived
guantities {see also Part 0). In 1SO 31, they are defined as
ratios of two lengths and two areas respectively, and
consequently they are treated as dimensionless quantities.
Although in this treatment the coherent unit for both
quantities is the number 1, it is convenient to use the
special names radian and steradian instead of the number 1
in many practical cases.

In the four-dimensional system of equations with four
base quantities, one electric quantity is included in the
base set. The base quantities are chosen to be : length,
time, mass and electric current. In this system the
permittivity and the permeability appear as dimensional
quantities in the relevant equations.

The equations are always written in a form which is called
rationalized, because in the equations factors 4mand 21
appear only in cases involving spherical or circular
symmetry respectively.

1) 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.
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This rationalized system of equations based on four base
quantities is most commonly used in practical calculations
in physical sciences and technology.

The use of this system is especially recommended.
1. Systems of equations with three base quantities

These are presented for information in annexes A and B,
which are not integral parts of the International Standard.
They are not given by IEC in Publication 27-1.

1SO 31/V-1979 (E)

the International System of Units!) with the four base
units :

metre, kilogram, second and ampere.

Alternating current technology

Items 5-40.1 to 5-44.1 in the table deal with sinusoidally
varying quantities. For such quantities, lower-case letters
are used for instantaneous values, upper-case letters are
used for effective (root-mean-square) values, and lower-case

Units

The quantities which belong to the four-dimensional
system shpuld be measured in units of the sub-system of

letters—with—a auboul;pt m—are—used—for—maximum values.
For other choices of symbols and for further information,
including cases where the quantities, are [not sinusoidal,
see 1EC Publication 27.

1) See also 1ISO 1000.
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5.

Electricity and Magnetism

Quantities
5-1.1...5-7.1
ow
EERN
Item €5
e Quantity Symbol Definition Remarks
No. _g §
535
2z
5-1.1 67 electric current I In alternating current tech-
nology, i is used for the |nstan-
taneous value of electric-Qurrent
5-2.1 52 electric charge, Q Integral of electric current over
quantity of time
electricity
5-3.1 54 | volume density of p, (n) Charge divided.by volume IEC does not give ‘fcharge
charge, charge density density"’
5-4.1 53 surface density of o Charge divided by surface area
charge
5-5.1 55 electric field strength | £, (K) Force, exerted by electric field
on an electric point charge,
divided by the electric charge
5-6.1 56 electric potential V., For electrostatic fields, a scalar | 1EC gives ¢ as reserve symbol
quantity, the gradient of which,
with reversed sign, is egual to
the electric field strength
5-6.2 57 potentialdifference, | U, (V) The potential difference between | In alternating current| tech-
tension”. point 1 and point 2 is the line | nology, u is used for the [instan-
integral from 1 to 2 of the | taneous value of pdtential
alagtrie fiald ctranath - diffaroance
slostric-Feld-strongth -
01—y = f E ds 1EC also gives ‘‘voltage”
1
5-6.3 58 electromotive force E The electromotive force of a
source is the energy supplied by
the source divided by the elec-
tric charge transported through
the source
5-7.1 60 electric flux density, |D The electric flux density is a | See 5-10.1
displacement vector quantity, the divergence
of which is equal to the charge
density
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5.

Electricity and Magnetism

ISO 31/V-1979 (E)

Units
B-1.a...5-7.a

International

1
tNe:\ Name of unit symbol Definition Conversion factors Remarks
) for unit
5-1.a ampere A The ampere is that con-
which, if maintained in
two straight parallel
conductors of infinite
length, of negligible
circular  cross-section,
and placed 1 metre
apart in vacuum, would
produce between these
conductors a force
equal to 2x 1077 -
newton per metre of
length
5-2.a coulomb C 1C=1As The unit ampere hour,
1 A-h =|(3,6 kC, is some-
times used
5-3.a | coulombper [ C/m3
cubic metre
5-4.a | coulombper | C/m2 i
square metre
5-5.a || volt per V/m \V/m=1N/C
metre
56.a volt \ 1V=1W/A
5-7.a | coulomb per| C/m2

square metre
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Quantities 5. Electricity and magnetism (continued)
5-8.1...5-17.1
O
Y
Item = . L
- Quantity Symbol Definition Remarks
No. 2 b
(2]
E =
-]
2z
5-8.1 59 electric flux, b4 The electric flux across a surface | IEC does not give “{flux of
(59.1) (flux of element is the scalar product of | displacement}”™
displacement) the surface element and the
electric flux density
5-9.1 61 capacitance C Charge divided by potential
(5-11.1) difference
5-10.1 62 permittivity € Electric flux density divided by | IEC.also gives "‘absolute|permit-
(5-12.1) electric field strength tivity, (capacitivity)”’
5-10.2 | 206 | permittivity of €o (2 =-1/u0 ¢?
(5-12.2) vacuum, = (8,854 187 818
electric constant + 0,000 000 071) K
10-12 :/m1)
IEC recommends that |if dis-
tinction is made between| permit-
tivity of vacuum and |electric
constant, the symbol I, be used
for the latter
5-11.1 63 relative permittivity €, €, = e/eo This quantity is dimen_SionIess.
(5-14.1) lEC also gives “(relative fapaci-
' tivity)"’
5-12.1 63a | electric susceptibility | x, X, x=€,—1 This quantity is dimefsionless
(6-15.1)
5-13.1 65 electric polarization ‘P P=D-e E IEC gives D, as reserve symbol
(5-17.1)
5-14.1 66 electric dipolé p. (p.) The electric dipole moment is a
(5-18.1) moment vector quantity, the vector
product of which with the elec-
tric field strength is equal to the
torque
5-15.1 68 current density J, (S) A vector guantity the integral of |/ is also used -
(5-19.1) which over a given surface is
equal to the current flowing
through that surface
5-16.1 69 linear current density | A4, (a) Current divided by the width
(5-20.1) of conducting sheet
5-17.1 70 magnetic field H The magnetic field strength is an
{(5-21.1) strength axial vector quantity, the curl
(rotation) of which is equal to
the current density, including
the displacement current

1) CODATA BULLETIN 11 (1973)

6
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5.

Electricity and Magnetism (continued)

ISO 31/V-1979 (E)

Units
b-8.a...5-17.a

International

':::' Name of unit symbol Definition Conversion factors Remarks
’ for unit
5-8.a | coulomb C
5-9.a ||farad F 1F=1C/V
5-10.a |[farad per F/m
metre
5-13.a |[coulomb per | C/mz2
square metre
5-14.a {|coulomb C-m
metre
5-15.a | ampere per A/m2
square metre
5-16.a | ampere per A/m
metre
5-17.a | ampere per A/m
metre
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Quantities 5.  Electricity and Magnetism (continued)
5-18.1...5-23.2
S
wR
Item €5 . L
4 Quantity Symbol Definition Remarks
No. B g
£3
23
5-18.1 71 magnetic potential U The magnetic potential differ- | |IEC gives also U as symbol and
(5-23.1) difference ence between point 1 and | 7 as reserve symbol
point 2 is the line integral from
1 to 2 of the magnetic field
strength
5-18.2 72 magnetomotive force | F, F,_ F :st ds IEC gives .7 \as reserve symbol.
(5-23.2)
5-18.3 72 a { current linkage (%] The net electric conduction\"\When @ results from M equal
() current through a closed loop”| currents/, @ = NJ
5-19.1 73 magnetic flux density, | B The magnetic flux density is an
(5-24.1) magnetic induction axial vector quantity such that
the force exerted-on an element
of current is equal to the vector
product of this element and the
magnetic\flux density
5-20.1 74 magnetic flux ¢ The magnetic flux across a sur-
(5-25.1) face element is the scalar
product of the surface element
and the magnetic flux density
5-21.1 75 magnetic vector A The magnetic vector potential is
(5-26.1) potential a vector quantity, the curl
(rotation) of which is equal
to the magnetic flux density
5-22.1 76 self inductance L For a conducting loop, the
(5-27.1) magnetiC flux through the loop,
caused by the current in the
loop, divided by this current
5-22.2 77 mutual inductance ML, For two conducting loops, the
(5-27.2) magnetic flux through one loop,
due to the current in the other
loop, divided by this current
5-23.1 78 coupling coefficient | k, (k) k= L12,/\,/L1_L2 These quantities are dimension-
(5-28.1) less
5-23.2 | 79 | leakage coefficient g o=1-k2
(5-28.2)
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5.

Electricity and Magnetism (continued)

I1SO 31/V-1979 (E)

Units
5-18.a...5-22.a

International

l:\:;n Name of unit symbol Definition Conversion factors Remarks
) for unit

5-18.a | ampere A

5-19.a | tesla T 1T=1N/(Am)
= 1 Wb/m?2
=1 V.s/m2

5-20.a | weber Wb TWh=1Vs

5-21.a || weber per Wb/m

metre

5-22.a |[henry H 1H=1Wb/A

= 1 \Lg/A
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Quantities 5. Electricity and Magnetism (continued)
5-24.1...5-33.1
0T
wR
Item cc i L
-2 Quantity Symbol Definition Remarks
No. ® %
£
535
23
5-24.1 80 permeability u Magnetic flux density divided by | IEC also gives ‘‘absolute
(5-29.1) magnetic field strength permeability”
5-242 { 207 |permeability of Ko Hg =47-1077 H/m
(5-29.2) vacuum, = 12,5666 370 6144
magnetic constant %1077 H/m")
IEC recommends that if distinc-
tion is__ made between per-
meability in vacuumand magnetic
constant, the symbo! I"rh He used
forthe latter
5-25.1 81 relative permeability | i, M, = /i This quantity is dimensjonless
(56-31.1)
5-26.1 82 magnetic K, (X)) K=u ~—1 This quantity is dimensjonless
(5-32.1) susceptibility
5-27.1 83 electromagnetic m The electromagnetic moment is | IEC gives “‘magnetic moment
(5-34.1) moment a vector quantity, the vector | (magnetic area moment)”
{magnetic moment) product of which with the | IEC also defines the qdiantity
magnetic™flux density is equal | magnetic dipole moment,
to the torgque J = tgm
5-28.1 84 magnetization H,M H, = {B/uy) —H
(5-35.1)
5-29.1 85 magnetic polarization | B,/ B, =B-u,H IEC also gives “intrinsic
(5-36-1) magnetic flux density”
5-30.1 { (42) | electromagnetic w Electromagnetic  field energy
(5-38.1) energy density divided by volume
5-31.1 102 Poynting vector S The Poynting vector is equal to
(5-39.1) the vector product of electric
field strength and magnetic field
strength
5-32.1 201 | velocity of c c= = (2,997 924 58 +
(5-40.1) propagation of €oMo g
electromagnetic 0,000 000 012) x 10° m/s"’
waves in vacuum If the symbol ¢ is used for the
velocity in a medium, ¢, should
be used for the velocity in
vacuum.
IEC gives only ¢, for the velocity
in any vacuum, and gives ¢ for
the velocity in any medium
5-33.1 87 resistance R Electric potential difference
(5-41.1) (to direct current) divided by current when there is
no electromotive force in the
conductor

1)

10

CODATA BULLETIN 11, 1973
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5.

Electricity and Magnetism (continued)

ISO 31/V-1979 (E)

Units
b-24.a...533.a

International

':::‘ Name of unit symbol Definition Conversion factors Remarks
: for unit
5-24.a | henry per H/m 1 H/m = 1 Wb/(A-m)
TIetre =T V-.s/{A-m)
5-27.a | ampere metre | A-m2 The quanftity magnetic
quared dipole mgment has the
unit
Wb-m
5-28.a | ampere per A/m
netre
529.a | tesla T 1T=1Wb/m2
=1V-s/m2
530.a | joule per Jm3
tubic metre
5-31.a | Yvatt per. W/m2
dquare metre
5-32.a | metre per ‘m/s
second
5-33.a | ohm Q 1Q=1V/A

11
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Quantities 5. Electricity and Magnetism (continued)
5-34.1...5-41.4
=
Yo
cC
Item s 2 Quantity Symbol Definition Remarks
No 8 S
s
25
5-34.1 89 conductance G G =1/R
(56-42.1) {To direct carrent)
5-35.1 88 resistivity p Electric field strength divided by
(5-43.1) current density when there is no
electromotive force in the con-
ductor
5-36.1 90 conductivity Y, 0 vy=1/p Kk is_used in electrochgmistry
(5-44.1)
5-37.1 91 reluctance R, R, Magnetic potential difference<} IEC gives .# as a reserve fymbol
{5-45.1) divided by magnetic flux
5-38.1 92 permeance A, (P) A=1/R_,
(5-46.1)
5-39.1 104 | number of turnsina | NV These quantities are dimpnsion-
(5-47.1) winding less
5-39.2 105 | number of phases m
(5-47.2)
5-39.3 106 | number of pairs of P
(5-47.3) poles
5-40.1 103 phase difference, " When v = u,,, cos wt Remark to 5-40.‘1 .. .|b-441
(5-48.1) phase displacement andi =/, cos (wt— ) See also Introduction, [Special
then ¢ is the phase displace- | Remark on ““Alternating purrent
ment technology”’
This quantity is dimengionless
See also Introduction, Remark
on supplementary units
wt — ¢ is called the phase [of /
IEC gives 8 as a reserve symbol
5-41.1 93 impedance, Z The complex representation of |Z =|Z|el¢=R +jX
(5-49.1) (complex potential difference divided by
impedance) the complex representation of
541.2 | 93 |modulus of Zi current Z| = RZ + X2
(5-94.2) impedance,
(impedance)
1
5-41.3 94 reactance X Imaginary part of impedance X=Lw——
(549.3) Cw
for an inductive reactance and a
capacitive reactance in series
5-41.4 87 resistance R Real part of impedance See 5-33.1
{5-49.4)

12
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ind ; i Units
. ontin
5.  Electricity and Magnetism (continued) 5348, 5415

International

I;lem Name of unit symbol Definition Conversion factors Remarks
o- for unit
5-34.a | siemens S 1S=1A/V +S5=1401
5-35.a | ghm metre Qm
5-36.a | sjemens S/m
fder metre
5-37.a | reciprocal H™1 1TH™1=1A/Wb
henry, henry
tp the power
npinus one
5-38.a | hpnry H 1H=1Wb/A
5-40.a | radian rad See also [the Intro-
duction
5.41.a | ohm Q 1Q2=1V/A

13
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1SO 31/V-1979 (E)

Quantities 5. Electricity and Magnetism (conciuded)
5-42.1...5-44.1
S x
Y
Item cc . L.
N - .g Quantity Symbol Definition Remarks
)
23
5421 | 95 | quality factor Q Q= |XI/R This quantity is dimensionless
{5-50.1)
. . . 1\ - jX
5-43.1 97 admittance, Y Y=1/7Z Y=1Y|ele=(C H|B = >
(5-51.1) (complex |Z]
admittance)
5-43.2 97 modulus of Y] Y| =v/G2 PB?
(5-51.2) admittance,
(admittance)
5-43.3 98 susceptance B Imaginary part of admittance _
(5-561.3)
5-43.4 89 conductance G Real part of admittance See 5-34.1
(5-561.4)
5-44.1 99 power P Product of current,and potential | When
(5-52.1) difference u=u,, cos wt=+/2U cop wt
and
i=i. cos (wt~y)
=\/§Icos {wt — )
then
iu is the instantaneous |power
{symbol : p)
I U cos g is the active power
{symbol : P)
1 U is the apparent power
[symbol : S, (P))].
1 U sin y is the reactive power
[symbol : Q, (Pq )]
The name “power factor”,
(symbol : A4), is used fpr the
ratio P/S

14
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5.  Electricity and Magnetism (concluded) Units
5-43.a...5-44.a
ltem International
N Name of unit symbol Definition Conversion factors Remarks
o for unit
5-43.a | sipmens S 1S=1A/V
5-44.a | watt w TW=1J/s=1V.A In electric |power tech-

nology, acfive power is
expressed i watts (W),
apparent power in volt-
amperes (M-A) and re-
active power in vars
(var)
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ANNEX A"

THREE-DIMENSIONAL EQUATIONS AND QUANTITIES

Different three-dimensional systems of equations have been developed for electric and magnetic quantities based on the three
base quantities : length, time and mass. Only the so-called Gaussian or “‘symmetric”’ system of equations is still used. They
are also given for information in the IUPAP-SUN Publication, 1977.

Physical quantities defined through this system of equations in terms of the three base quantities will be called Gaussian
quantities.

The symbol chosen for each Gaussian quantity is that of the corresponding quantity in the system with-four Base quantities,
with the subpscript s added.

The Gaussign system of equations defines the electric charge as a derived physical quantity, on the basis of Codlomb's law for
the force b¢tween two electric charges, by taking the permittivity to be a dimensionless quantity equal to unlity in vacuum.
The velocity of light appears explicitly in some of the equations combining electric and magnetic guantities|in such a way
that the pefmeability turns out to be a dimensionless quantity equal to unity in vacuum. The Gaussian system pf equations is
written in npn-rationalized form.

The relation of the Gaussian quantities to the corresponding four-dimensional guantities is always given in fhe ‘'Remarks”’
column on [the left-hand page.
Some of thg essential equations of the Gaussian system are given in annex B}

The Gaussign quantities which belong to the three-dimensional Gaussian system are commonly measured {n units of the
Gaussian CES system with the three base units :

centimetre, gramyand second.

1) Annex A is not an integral part of the standard.
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Gaussian quantities ANNEX A
5-1.1,...56.1,
Item . .
No Quantity Symbol Definition Remarks
5-1.15 | Gaussian electric 1 Gaussian electric charge crossing | I, =I/(4meg) "2
current a surtace divided by time €o=10" {2 (47)"1 F/]
For ¢, see 5-1.a,
5-2.15 | Gaussiap electric Qs The Gaussian .electric charge is | Qs = Q/(4eg)'/?
charge, defined by
200 0
v where\[F is the force in vacuum
and)\7 is the distance between
two points with Gaussian
electric charges O, and O,
5-6.1 | Gaussiap electric E K} Force, exerted by electric field | E, = E(4eg)"/?
field strength on an electric charge, divided by
the Gaussian electric charge
5-6.1; | Gaussian electric Ve, o5 For electrostatic fields, a scalar | V, = V{4 meg)/?
potential quantity, the gradient of which,
with reversed sign, is equal to
the Gaussian electric field
strength
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ANNEX A Gaussian units
b-1.a,...5-6.a,
ltem International
N Name of unit symbol Definition Conversion factors Remarks
o for unit
5-1.a; | Gaussian CGS 1 Gaussian CGS unit of When
Jnit of efectric electric current I, =1 cm¥? "2 572
- 32 _1/2 _-2
qurrent =Tem™< g% s the €lectri¢ current is
{=10¢7"A
=3,33564 x107'° A
The number ¢ is de-
fined by
c=fcm/s
- where ¢ i{ the velocity
of light in yacuum.
In this dpcument the
value of { i taken as
¢=2,9979p458 x10'°
5-2.a5 | Qaussian CGS This unit of charge, When
uhit of electric being that Gaussian 0. =1cmi’? _g1/2 51
charge electric charge™) which hs | idlch )
exerts on,( an equal thee ectr|1cc arge s
charge at @ distance of g=10{"[C
1 centimetre in vacuum =3,33564 x10°'° C
a force of 1 dyne, is For {, see fhe remark to
egual to 51.a
1em32 .g1/2 -1 s
5.5 ag Glrussian CGS 1 Gaussian CGS unit of When
unit of electric electric field strength . =1cm"2 .g1/2 51
field st th - -1/2 _1/2 -1
'pe streng =1cm g s the electric ffield strength
is
E=10"°¢[V/m
=2,997 92b x 10 V/m
For£—seethe remark to
5-1.a4
5-6.a; | Gaussian CGS 1 Gaussian CGS unit of When
unit of electric electric potential V. =1 cem /2 _g1/2 s
ial _ 172 1/2 -1
potentia =Tem™ g% s the electric potential is
V=10"8¢v
=2,997925x10% v
For {, see the remark to
5-1.a4
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Gaussian guantities
5-7.1,...5-19.1,

ANNEX A (continued)

equal to 4 © times the Gaussian
charge density

D, =D (an/eg)V?

Item C

No Quantity Symbol Definition Remarks

5-7.1, | Gaussian D, The Gaussian electric flux | This gquantity is sometimes
electric fiux density 15 a vector gquantity, | called electric induction
density the divergence of which is

5-9.15 | Gaussiancapacitance | C,

Gaussian charge divided by
Gaussian potential difference

CS =C/47t€0

susceptiljility

X,=(@ar)"x

5-11.1¢ | Gaussian/permittivity | € Gaussian electrict¥flux density | This quantity is dimensjonless
divided by the Gaussian electric | The Gaussian permittivity is
field strength identical with the relativg per-
mittivity
€, =€, =€leg
5-12.15 | Gaussian|electric X, Xs=1(e,—1)/4x This quantity is dimensjoniess

field strength

strength is a vector quantity, the
curl (rotation) of which is equal
to 4n/c times the current den-
sity, including the displacement
current

5-13.15 | Gaussian|electric P, 4n P, =D, E, P, =P/{4mey)'?
polarizatjon
5-17.1; | Gaussian magnetic H, The Gaussian magnetic Tield | H, = (H/C) (4TC/€0)1'I2

=H(41t#0)1/2

5-19.15 | Gaussian magnetic B
flux density,
Gaussian magnetic
induction

The Gaussian magnetic flux den-
sity is a vector quantity such
that the force exerted on an
element of current is equal to
(1/c) times the vector product
of the element of Gaussian
electric current and the Gaussian
magnetic flux density

By =Bclameg)'?
=B (47/ug) "2
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