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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-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the International
Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IE

Attention is drawn to the possibility that some of the elements of thi cun ay be~tie subject of patent
rights. ISO shall not be held responsible for identifying any or all $ igh

— Part 1: General

— Part 5: Thermodyna
— Part 7: Light

— Part 8: Acoustics
— Part 9: Physical chemistry and molecular physics
— Part 10: Atomic and nuclear physics

— Part 11: Characteristic numbers

— Part 12: Solid state physics

IEC 80000 consists of the following parts, under the general title Quantities and units:
— Part 6: Electromagnetism
— Part 13: Information science and technology

— Part 14: Telebiometrics related to human physiology

iv © ISO 2009 — All rights reserved
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Introduction

0.1 Arrangements of the tables

The tables of quantities and units in this International Standard are arranged so that the quantities are
presented on the left-hand pages and the units on the corresponding right-hand pages.

ple as with ¥ and 6;  and ¢; aand a; g and g), only one of these
is not equally acceptable. It is recommended that such variants

the French name.
0.3 Tables of units

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 (8™ edition 2006) 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.
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and their decimal multiples and submultiples formed with the Sl prefixes, are recommended, although the
decimal multiples and submultiples are not explicitly mentioned.

b) Some non-Sl 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.

d) Non-SI units that are not recommended are given only in annexes in some parts of this International
Standard. These annexes are informative, in the first place for the conversion factor are not integral
parts of the standard. These deprecated units are arranged in two groups:

1) units in the CGS system with special names;
2) units based on the foot, pound, second, and some other related units.

e) Other non-SlI units are given for information, especially regarding the & sign fg informative

symbol 1. When the value of such a quantity i
explicitly.

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

Prefixes shall not be used to form
recommended.

EXAMPLE 2 Reynolds numbgr R
Considering that plane ar@ 3

two areas, in 1995 the CGP.

0.4 Numerical statements\in this International Standard
The sign = is used to denote “is exactly equal to”, the sign ~ is used to denote “is approximately equal to”, and
the sign := is used to denote “is by definition equal to”.

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 + 0,00032) m with a probability determined by the standard
uncertainty 0,000 32 m and the probability distribution of the values of .

Vi © ISO 2009 — All rights reserved



INTERNATIONAL STANDARD ISO 80000-12:2009(E)

Quantities and units —

Part 12:
Solid state physics

1 Scope

ISO 80000-12 gives names, symbols and definitions for quantities and uhjts
appropriate, conversion factors are also given.

e physics. Where

2 Normative references

(including any amendments) applies.

ISO 80000-3:2006, Quantities and units

IEC 80000-6:2008, Qua

ISO 80000-8:2007j§ua g
ISO 80000-9:2009, ;

The names, s
pages.

andhdéfinitions for quantities and units of solid state physics are given on the following

2) To be published. (Revision of ISO 31-9:1992 and ISO 31-10:1992)

© ISO 2009 — All rights reserved 1
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SOLID STATE PHYSICS QUANTITIES
Item No. Name Symbol Definition Remarks
12-1.1 lattice vector R translation vector that maps the
(13-1.1) |fr vecteur (m) du crystal lattice on itself
réseau
12-1.2 |fundamental lattice |a4, a5, a3, |fundamental translation vectors for |R = nyay + npas + nzas
(13-1.2) vectors a b c the crystal lattice where 1+ 7. and 7 are
fr vecteurs (m) de inte ersh 2 8
base 9 /\(\
12-2.1 |angular reciprocal |G vector whose scalar products with
(13-2.1) lattice vector all fundamental lattice vectors are
fr vecteur (m) du integral multiples of 27
réseau
réciproque Q
12-2.2 |fundamental b4, b,, b3 |fundamental translatioprvectors fo
(13-2.2) reciprocal lattice the reciprocal lattice
vectors llography, however, the
fr vecteurs (m) de G o 2?5':: dbj/ (2w) are also
base Y
réciproques
12-3 lattice plane d distance b en Ese\s%e
(13-3) spacing lattice plan
fr espacement (m)
entre plans
réticulaires M \
12-4 Bragg angle Zd\n\% n
(13-4) fran%l;,*a(m) de whers, I is the lattice plane
99 acihg (item 12-3), A is the
: wavelength (ISO 80000-7:2008,
12-5 order of reflexion fitem 7-3) of the radiation, and n is
(13-5) an integer
2 © I1SO 2009 — All rights reserved
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UNITS SOLID STATE PHYSICS
Inter-
Item No. Name national Definition Conversion factors and remarks
symbol
12-1.a |metre m angstrom (A), 1A =10""m

12-2.a |metre to the power |m™"
minus one

%

12-3.a |metre angstrom (A), 1A =10""m

<
<m\(\%
/\bﬁ

12-4.a |radian ra \7

12-4b |degree , ° 1° = (%/180) rad ~ 0,017 453 29 rad

12-5.a |one€ \ \1\> See the Introduction, 0.3.2.

VAN

\) (continued)

© ISO 2009 — All rights reserved 3
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SOLID STATE PHYSICS QUANTITIES
Item No. Name Symbol Definition Remarks
12-6.1 |short-range order |7, o fraction of nearest-neighbour atom pairs in an Similar definitions
(13-6.1) parameter Ising ferromagnet having magnetic moments in  |apply to other
fr paramétre (m) one direction, minus the fraction having magnetic |order-disorder
d'ordre local moments in the opposite direction phenomena.
Other symbols
are frequently
used.
12-6.2 |long-range order |R, s fraction of atoms in an Ising ferromagnet having <
(13-6.2) parameter magnetic moments in one direction, mi t
fr paramétre (m) fraction having magnetic moments in the\Qppos
d'ordre a direction
grande
distance
12-6.3 |atomic scattering | f f=E,/E,
(—) factor
fr facteur (f) de
diffusion
atomique
12-6.4 |structure factor Fh, k)
(—) fr facteur (f) de
Structure
12-7 Burgers vector Wharacterizing a dislocation, i.e. the closing
(13-7) fr vecteur (m).de ve in a Burgers circuit encircling a dislocation
Burger: x ine
\\\ \)
4 © 1SO 2009 — All rights reserved
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UNITS SOLID STATE PHYSICS
Inter-
Item No. Name national Definition Conversion factors and remarks
symbol
12-6.a |one 1 See Introduction, 0.3.2.
12-7.a |metre

NN
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SOLID STATE PHYSICS

QUANTITIES

Item No.

Name

Symbol

Definition

Remarks

12-8.1
(13-8.1)

12-8.2
(13-8.2)

12-8.3
(13-8.3)

particle position
vector
fr rayon (m)
vecteur
d'une particule

equilibrium position
vector of an ion
or an atom
fr rayon (m)
vecteur
d'équilibre d'un
ion ou d'un
atome

displacement
vector of ion or
atom
fr vecteur (m) de
déplacement
d'un ion ou
d'un atome

rR

R,

r is the position vector
(ISO 80000-3:2006, item 3-1.11)
of a particle

R, is the position vector
(1SO 80000-3:2006, item 3-1.11)
of a particle in equilibrium

(item_ 1 _-8.1) an Ro [

R is the particle position ye tZB

Often, r is used for electrons
and R is used for atoms and
other heavier particles.

>

12-9
(13-9)

Debye-Waller
factor
fr facteur (m) de

Debye-Wa@

D is sometimes expressed as
D = exp(—2W);in
Mdéssbauer spectroscopy, it is
also called the f factor and
denoted by f.
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