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i Part 0 [ISO 31/0] General principles
Natlo.nal forewo.rd N L Part 1 [ISO 31/1] Space and time
Ever since the publication in 1934 of BS 560 ‘Engineering Part2 [ISO31/2] Periodic and related phenomena
symbols and abbreviations’, BSI has provided guidance to Part3 [ISO31/3] Mechanics
practising scientists, engineers and technologists on the Part4 [ISO31/4] Heat
choice of letter symbols for physical quantities and for Part5 [ISO31/6] Electricity and magnetism
their units. Material from several publications (including Part6 [ISO31/6] Light and related electromagnetic
BS 813 ‘Chemical symbols and abbreviations’) was drawn radiations
together in the first (1954) edition of BS 1991 ‘Letter Part7 [ISO31/7] Acoustics
symbols, signs and abbreviations’, so that a wide range of Part8 [ISO31/8] Physical chemistry and molecular
industrial technologies could be covered by a single physics i
document. Subsequent editions of BS 1991 widened the Part9 [1SO 31/9] Atomic and nuclear physics
area covered and included more detailed recommendations, Part 10 [ISO 31/10] Nuclear reactions and ionizing
but the most fundamental trend was the increasing radiations

alignment of the guidance with that given by the Inter- Part 11 [1SO 31/11]
national Organization for Standardization (1SO) and by

the General Conference of Weights and Measures (CGPM).

In recent years, divergences caused by the variety of unit Part 12 [I1SO 31/12]
systems and diversities in international unit practice have Part 13 [I1SO 31/13}
largely disappeared, following the wotldwide adoption of

the International System of Units (SI). Although the T < :
- .which it is applicable: e T
situation with quantity symbols is more complex, if only those Parts to » ML appisae:. i

. BS 5775 supersedes o> 1991 which is now Witharawn.
because of the vast number required to cover the whole : Al L )
range of science and technology, increasing communication ~ Attention is drawn to 1EC Publication 27 published by the

Mathematical signs and symbols
for use in the physical sciences
and technology
Dimensionless parameters
Solid state physics
~Amendment 1 to 1SO 31 has been implemented in

=

across national barriers has emphasized the need for International Electrotechnical Commission (1EC), which
international standardization and has encouraged the gives more detailed recommendations for electrotechnology,
adoption of uniform symbol practice. and to ISQ 3898, which includes recommendations for

It was with these considerations in mind that the construction engineering. )

committee responsible decided that the time was ripe for Terminology and conventions. The text of the international
the adoption, without deviation, of the International - standard has been approved as suitable for publication as a
Standards developed by ISO Technical Committee 12 British Standard without deviation, Some terminology and
‘Quantities, units, symbols, conversion factors and - certain conventions are not identical with those used in
conversion tables’. This new British Standard includes a . British Standards; attention is especially drawn to the
number of Parts, each identical with the corresponding following.

Part of the international standard 1SO 31, including Errata ! The comma has been used throughout as a decimal marker.
issued to date, as follows: “In British Standards it is current practice to use a full point

on the baseline as the decimal marker,

In Annex A the chemical element, symbol S, is described as
‘sutfur’, In British Standards the spelling is ‘sulphur’.

Compliance with a British Standard does not of itself ;
confer immunity from legal obligations. - A :
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British Standard Specification for
Quantities, units and symbols

Part 9. Atomic and nuclear physics

Introduction

This document, containing a table of quantities and units of
atomic and nuclear physics, is part 9 of 1SO 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 unijts 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.

equally acceptable.

Arrangement of the tables

The tables of quantities and units in ISO 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 ISO 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
jtem 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 givenl);
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 1SO 31/0.

{1} When two types of sloping letters exist (for example as with 8; &; ¢; ¢; g: g) only one of these is given. This does not mean tBQGH&-m@ntS
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The units are arranged in the following way :

1) The names of the S| units are given in large print {larger
than text size). The S| units and their decimal multiples and
sub-multiples formed by means of the SI prefixes are par-
ticularly recommended. The decimal multiples and sub-
multiples are not explicity mentioned.

2) The names of non-S| 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).

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

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

4) Non-Sl units which should not be used together with SI
units are given in annexes in some parts of ISO 31. These

annexes are not integral parts of the standards. They are
arranged in three groups :

1) Units of the CGS system with special names

Itis generally preferable not to use the special names and
symbols of CGS units together with S| units.

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

3) Other units
These are given for information, especially regarding the

conversion factor, The use of those units marked with
is deprecated.

A RAFRRS

Rerark on units for dimensionless quantities |

lb2ukbY 0120136 2 W
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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 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.

The other conversion factors are giveh 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.

Numbers in the column “Remarks* are given to a precision ap-
propriate to the particular case. ’ -

Special remarks

The fundamental physical constants given in this document are
either quoted in or calculated from the consistent values of the
fundamental physical constants published in CODATA Bulietin
11, 1973. - :

For some of the “electrical”’ quantities, equations founded on
three base quantities, in particular equations of the Gaussian
system, are given in Annex D, together with the numerical
values of certain atomic constants expressed in the units of the
Gaussian CGS system. For further details, see the introduction
to ISO 31/8.

The names and symbols of the chemical elements are given in
annex A.

The names and symbols for nuclides of the radioactive series
are given in annex C.

In this standard, annexes A and B are integral parts of the stan-

. dard. Annexes C, D and E are not integral parts of the standard.

The coherent unit for any dimensionless quantity is the number one (1). When the value of such a quantity is expressed

the unit 1 is generally not written out explicitly.
Example:

Refractive index n=1,63x1=1,53

Considering that the plane angle is generally expressed as the ratio between two lengths and the solid angle as the ratio
between an area and the square of a length, the CIPM (1980) decided that in the International System of Units the
quantities “plane angle” and “solid angle” shall be considered as dimensionless derived quantities. Therefore, the
supplementary units ““radian’ and “steradian” are to be regarded as dimensionless derived units which may be used or

omitted in the expressions for derived units.’

{1} However, in October 1980 the International Committee of Weights and Measures dacided to interpret the class of supplementary units in the [n-

ternational System as a class of dimensionless derived units for which the General Conference of Weights and Measure
using these or not in expressions of derived units of the International System.

(2) The decimal sign is a comma on the line. In documents in the English language, a comma or a dot oii (h¢ iine rhaydarused!

3
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9. Atomic and nuclear physics ‘ 5
Quantities phy
9-1.1...9741
';f(:“ Quantity Symbol Definition - Remarks
9-1.1 proton number, Z Number of protons in an atomic | This quantity is dimensionless.
atomic number nucleus. A nuclide is a species of atoms with
specified numbers of protons and
neutrons.
Nuclides with the same value of Z
are called isotopes.
The atomic number in the periodic
table is equal to the proton number.
See also annex B.
9-2.1 neutron number N Number of neutrons in an atomic | This quantity is dimensionless.
nucleus. Nuclides with the same value of N
are called isotones. .
N — Zis called the neutron excess PR
number. ‘ =
9-3.1 | nucleon number, A Number of nucleons in an atomic | This quantity is dimensionless. .
mass number nucleus. A=Z+ N )
Nuclides with the same value of A
are called isobars.
See also annex B.
9-4.1 | mass of atom (of a mg, m(X) Rest mass of a neutral atom in the | For hydrogen 'H
nuclide X), ground state. m{1H) = {1,673 5594 + 0,000 008 6)
nuclidic mass : x 10-27 kg
= {1,007 825 036
+ 0,000 000011) u
9-4.2 | (unified) atomic my, . 1/12 of the rest mass of a neutral | m, = (1,660 56565 + 0,000 008 6)
mass constant atom of the nuclide '2C in the x 1027 kg
ground state. =1u
m
8_is called relative nuclidic mass.
u
For a particle with rest mass m the
quantity mc2is called its rest energy.
96,1 | {rest} mass of me m, = (0,910 953 4 + 0,000 004 7) -
electron x 10730 kg ‘
. = (5,485 802 6 + 0,000 002 1)
. x 104y
9-6.2 | (rest) mass of my m, = (1,672 648 5 £ 0,000 008 6)
proton x 1027 kg
= (1,007 276 470
+ 0,000000011) u
9-6.3 | (rest) mass of my, m,, = {1,674 954 3 + 0,000 008 6)
neutron ’ x 1027 kg
= (1,008 665 012
+ 0,000 000 037) u
9-6.1 elementary charge e The electric charge of a proton. The electric charge of an electron is
equal to (— e).
e = (1,602 189 2 + 0,000 004 6)
x 10019 C
9-7.1 Planck constant h The elementary quantum of action. | 4 = (6,626 176 + 0,000 036)
x 1034 J.s L
h=hi2n e
= (1,054 588 7 £ 0,000 005 7) ' )
x 10-34 J.s ‘
Documents
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Units
94.a...97.a
It - International .
em Name of unit symbol Definition Canversion factors Remarks
No. £ ,
or unit
9-4.a | kilogram kg
94b | (unified) atomic | u | 1(unified) atomic mass | 1u = 16808686 |
mass unit unit is equal to 1/12 of x 10-27 kg
the rest mass of a neu-
tral atom of the nuclide
2C in the ground
state,
9.5.a | kilogram kg
9-5.b | (unified) atomic u 1u = 1,6605655
mass unit x 1027 kg
9-6.a | coulomb Cc
9-7.a | joule second J.s
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