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Foreword

ISC (the International Organization for Standardization) is a worldwide
federation of national standards bodies (150 member bodies). The work of
preparing Intarnational Standards is normally carrfed 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 IS0, also take part in the work. I1SO
collaborates closely with the International Electrotechnica! Commission
(IEC) on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical commiitees are
circulated to the member bodies for voting. Publication as an International
Standard requires approval by at least 75 % of the member bodies casting
a vote.

Amendment1 te parts1 to 10, 12 and 13 of fnternational Standard
ISC 31:1992 was prepared by Technical Committee ISO/TC 12, Quaniities,
units, symbols, conversion factors.
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AMENDMENT 1

Page v
Replace subclause 0.3.2 with the following text:
0.3.2 Remark on units for quantities of dimension one

The coherent unit for any gquantity of dimension cne is the number one, symbol 1. When the value of such a quantity
is expressed, the unit symbol 1 is generally not written out explicitly.

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

Prefixes shall not be used to form multiples or submuitiples of this unit. Instead of prefixes, powers of 10 may be
used.

EXAMPLE
Reynolds number Re = 1,32 x 103

Considering that plane angle is generally expressed as the ratio of two lengths and solid angle as the ratio of two

- areas, in 1995 the CGPM has specified that, in the International System of Units, the radian, rad, and the steradian,

sr, are “dimensionless” derived units. This implies that the quantities plane angle and solid angle are considered as
derived quantities of dimension one. The units radian and steradian may be omitted, or they may be used in
expressions for derived units to facilitate distinction between quantities of different nature but having the same

dimension.
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Foreword

ISQ {the International Organization for Standardization} is a worldwide
federation of national standards bodies {(ISO member bodies). The work
of preparing Internationa! Standards is normatly carried out through 1SO
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, governmantal
and non-governmental, in liaison with 150, alse take part in the work. 1SO
collaborates closely with the International Electrotechnical Commission
(IEC} on all matters of electrotechnical standardization,

Draft International Standards adopted by the technical committees are
circulated to the member bodies for voting. Publication as an International
Standard requires approval by at least 75 % of the member bodies casting
a vote.

International Standard 1SO 31-13 was preparsd by Technical Committee
iISQ/TC 12, Quantities, units, symbols, conversion factors.

This third edition cancels and replaces the second edition
(ISO 31-13:1981). The major technicai changes from the second edition
are the following:

— the decision by the Intermational Committee for Weights and Measures
(Comité International des Poids et Mesures, CIPM) in 1980 concerning
the status of supplementary units bas been incorporated:;

— the quantity affinity has been included in the list of quantities;

— the unit angstrém, A, in use termporarily, has been transferred to the
“Conversion factors and remarks” column.

The scope of Technical Committee ISO/TC 12 is standardization of units
and symbols for quantities and units {and mathematical symbols) used
within the different fields of science and technclogy, - giving, where
necessary, definitions of these quantities and units. Standard conversion
factors for converting between the various units alse come under the
scope of the TC. In fulfilment of this responsibility, ISQ/TC 12 has pre-
pared 150 31.

o 150 1992
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Internaticnal Organization for Standardization
Case Postale B8 » CH-1211 Gendve 20 + Switzarland

Printed in Switzerland




ISO 31 PTx13 492 W 4851903 051133k L2 HE

© IS0 ISC 31-13:1992[E)

ISC 31 consists of the following parts, under the general title Quarntities
and units:

— Part O General principles

— Part 1: Space and time

— Part 2: Periodic and related phenomena

— Part 3¢ Mechanics

— Part 4: Heat

— Part 5: Electricity and magnetism

— Part 8 Light and related electromagnetic radiations
— Part 7: Acoustics

— FPart 8 Physical chemistry and molecular physics
— Part 8 Atomic and nuciear physics

— Part 10. Nuclear reactions and ionizing radiations

— Part 11. Mathematical signs and symbols for use in the physical
scienices and technology

— Part 12: Characteristic numbers

— Part 13: Solid state physics
Annex A forms an integral part of this part of ISQ 31, !

il
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introduction

0.1 Arrangement of the tables

The tables of guantities and units in ISQ 31 are arranged so0 that the
quantities are presented on the left-hand pages and the units on the cor-
respending right-hand pages.

All units between two full lines belong to the quantities between the cor-
raspending full lines on the left-hand pages.

Where the numbering of an item has been changed in the revision of a
part of IS0 31, the number in the preceding edition is shown in parenth-
eses on the left-hand page under the new number for the quantity; a dash
is used to indicate that the item in question did not appear in the preceding
edition,

0.2 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 defi-
nitions are given merely for identification; they are not intended to be
complets,

The vectorial character of some quantities is peointed out, especially when
this is needed for the definitions, but no attempt is made to be complete
or consistent.

In mast cases only ane name and only one symbol for the guantity are
given; where two or more names or two or more symbals are given for
one quantity and no special distinction is made, they are on an equal
footing. YWhen two types of italic {sloping) letter exist {for exampie ag with
8, 0. ¢, ¢ g g only one of these is given. This does not mean that the
other is not equally acceptable. In general it is recommmended that such
variants should not be given different meanings. A symbol within par-
entheses implies that it is a “reserve symbol”, to be used when, in a
particular context, the main symbol is in use with a different meaning.

0.3 Tables of units

0.3.1 General

Units for the corresponding quantities are given together with the inter-
natichal symbols and the definitions. For further information, see 1SO 31-0.

The units are arranged in the following way:

a) The names of the Sl units are given in large print {iarger than text size).
The Sl units have been adopted by the General Conference on Weights
and Measures {Conférence Générale des Poids et Mesures, CGPM).
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The S| units and their decimal multiples and sub-muitiples are rec-
ommended, although the decimal multiples and sub-multiples are not
explicitly mentioned,

bl The names of non-Si units which may be used together with Sl units
because of their practical importance or because of their use in
specialized fields are given in normal print {text size}.

These units are separated by a broken line from the Sl units for the
quantities concerned.

¢] The names of non-Si units which may be used temporarily together
with S| units are given in small print (smaller than text size) in the
“Conversion factors and remarks” column.

di The names of non-8l units which should not be combined with S units
are given only in annexes in some parts of ISO 31. These annexes are
informative and not integral parts of the standard. They are arranged in
three groups:

1} special names of units in the CGS system;

2) names of units based ¢n the foot, pound and second and some
other related units;

3} names of other units.

0.3.2 Remark on units for quantities of dimension one

The coherent unit for any guantity of dimension cne is the number one (1),
When the value of such a quantity is expressed, the unit 1 is generally not
written out explicitly. Prefixes shall not be used to form multiples or sub-
multiples of this unit. Instead of prefixes, powers of 10 may be used.

EXAMPLES

Refractive index = 1,53 x 1 = 1,53

Reynolds number Re = 1,32 x 10°
Considering that plane angle is generally expressed as the ratic between
two lengths, and solid angle as the ratic between an area and the square
of a length, the CIPM specified in 1980 that, in the International System
of Units, the radian and steradian are dimensionless derived units. This
implies that the quantities plane angle and solid angle are considered as
dimensicnless derived quantities. The units radian and steradian may be

used in expressions for derived units to facifitate distinction between
guantities of different nature but having the same dimension.

0.4 Numerical statements

All numbers in the "Definition” column are exact.

When numbers in the "Conversion factors and remarks” column are
exact, the word “exactly” is added in parentheses after the number.

0.5 Spsacial ramark

In this part of ISO 31, vector notation is explicity used for vector quantities,
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Quantities and units —

Part 13:
Solid state physics

1 Scope

This part of ISC 31 gives names and symbols for
quantities and units of solid state physics. Where ap-
propriate, conversion factors are also given.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this part of ISO 31. At the time of publication, the
editions indicated were valid. All standards are subject
tc revision, and parties to agreements based on this
part of 1SO 31 are encouraged to investigate the
possibility of applying the most recent editions of the
standards indicated below, Members of IEC and 1SO

maintain registers of currently wvalid |nternational
Standards.

ISO 31-5:1992, Quantities and unfts — Part 5. Elec-
tricity and magnetism.

SO 31-8:1992, Quantities and units — Part 8: Phys-
ical chemistry and molfecufar physics.

ISQ 311001992, Quantities and units — Part 100 Nu-
clear reactions and ionizing radiations.

3 Names and symbols

The names and symbols for quantities and units of
solid state physics are given on the following pages.
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SOLID STATE PHYSICS Quantities
'ﬁ:‘ Quantity Symbol Definition Remarks
13-1.1 lattice vector R Ry, T | Translation vector which maps
the crystal lattice on itself
13-1.2 | fundamental lattice | a4, @, @, | Fundamental translation vectors | B = nyja, + noaty + may
vector a b ¢ for the crystal lattice where ry, 1, and n, are inte-
gers.
13-2.1 angular reciprocal G Vector whose scalar products In crystallography, however,
lattice vector with all fundamental! lattice the guantity G/(2r) is com-
vectors are integral multiptes of | monly used.
Zn
13-2.2 | fundamental b, b, The fundamental translation a-b, =278,
reciproca! lattice a’, b, e | vectors for the reciprocal lattice | In crystallography, however,
vectors the quantities &,/(2x) are also
often used.
13-3 lattice plane spacing | d Distance between successive
lattice planes
13-4 Bragg angle b 2dsin 3 =»nl
where 1 is the wavelength of
the radiation in guestion and n
is an integer
13-5 order of reflexion n
13-6.1 short-range order g Fraction of nearest-neighbour Similar definitions apply to
pararmeter atom pairs in an lsing other order-disorder phenom-
ferrornagnet having paralled ena.
magnetic moments, minus the
fraction having antiparallel mag-
netic moments
13-6.2 | longvange order s Fraction of atorms in an ising
parameter ferromagnet having their mag-
netic moments directed in one
direction, minus the fraction
with magnetic moments in the
opposition direction
13-7 Burgers vector b Vector characterizing a dislo-
cation, i.e. the closing vector in
a Burgers circuit encircling a
dislocation line




IS0 31 PT%k3 92 W@ 4351903 0511341 Tu4T WA

© IS0 ISO 31-13:1992(E)
Units SOLID STATE PHYSICS
H International
;:1 Name of unit symbal for Definition Conversion factors and remarks
) unjt
13-1.a | metre m angstrom (&), 1 A=10"""m

13-2.a | reciprocal metre, | m
metre to the
power minus

one

13-3.a | metre m Angstrém (A}, 1A =10""m

134.a | radian rad

13-4b | degree ° 1° = (%/180) rad = 0,017 453 29 rad

i3-5.a | one 1 See the introduction, subclause
0.3.2.

13-6.a | one 1 See the introduction, subclause
0.3.2.

angstrém tA), 1 A =10""%m




IS0 31 PT%:3 92 WA 44851903 D51Ll3u4° S4L WA

ISO 31-13:1992(E) @ISO
SOLID STATE PHYSICS (continusd) Quantities
I:;:‘ Quantity Symbol Definition Remarks
13-8.1 particle position r R To distinguish between slec-
vector tron position vectors and ion or
atom position vectors, lower
case and capital letters are
used, respectively.
13-82 | equilibrium position | M,
vector of ion or
atom
138.3 displacement vector | « u=~R-R,
of ion or atoem
13-9 Debye-Waller factor | D Factor by which the intensity D is sometimas expressed as
of a diffraction line is reduced | exp(—2W); in Mossbauer spec-
because of lattice vibrations troscopy it is also called the
fFactor and denoted by f.
13-10.1 | angular repetency, k, g k=2rfl The corresponding vector
angular where 1 is the wavelength quantity k or g is called the
wavenumber propagation vector.
When & distinction is needed
between k and the symbaol for
the Boltzmann constant, kg can
be used for the latter.
When a distinction is needed
between k& and ¢, ¢ shouid be
used for phonons and
magnons, and & for particles
like electrons and neutrons.
13-10.2 | Fermi angular ke Angular repetency of electrons
repetency, in states on the Fermi sphere
Fermi angular '
wavenumber
13-10.3 | Debye angular 4o Cut-off angular repetency in the | The methed of cut-off shall be
rapetency, Debye model of the vibrational | specified.
Debye angular spectrum of a solid
wavenumber
13-11 Debye angular o Cut-off angular frequency in the | The methad of cut-off shall be
frequency Debye modet of the vibrational specified.
spectrum of a solid
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Units SOLID STATE PHYSICS {continued)
Item International
No Name of unit symbaoi for Definition Conversion factors and remarks
: unit
1388 | metre m
1382 | one 1 See the introduction, subclause
0.3.2.
13-10.a j radian per metre | rad/m
13-10.b | reciprocal metre, | m™
metre to the
power minus
one
13-11.a | radian per second | radfs
13-11.b| reciprocal g™
second,
second to the
power minus
one
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SOLID STATE PHYSICS (continued) Quantities
‘::1 Quantity Symbol Definition Remarks
13-12 Debye temperature | @& k@p = hwp k= 2,380 658 1 0,000 012) x
where k is the Boltzmann cor- | 1072 U)K
stant and # is the Planck con- h = (1,054 572 66 +
stant divided by 2x. 0,000 000 63) x 10 *J.s
1} CODATA Bulletin 63 {1986},
13-13 spectral £ N, Number of vibrational modes in dN ()
concentration of an infinitesiral interval of an- g(w) =N,(w} = deo
vibrational modes gular frequency, divided by the .
(in terms of size of that interval and by vol- :]:h\?{;aj;(o?,)a|I5,-r:2§et:algtr;\u2:,her
angular fr n me g
gular frequency} Y gular frequency less than o,
divided by volume.
13-14 Grineisen v, I y = of (xycy0)
parameter where oy i$ the cubic expansion
coefficient, »; is the isothermal
compressibility, ¢, is the massic
heat capacity at constant vol-
ume and g is the velumic mass
13-156 Madelung constant | « for a uni-univalent ioni¢ crystal
of specified structure, the
electrostatic energy per pair of
ions is
2
. -
E=q Angoa
where ¢ is the elementary
charge, g4 is the permittivity of
vacuum and a is a lattice con-
stant which should be specified
13-16.1 | mean free path of L A
phonons
13-16.2 | mean free path of L
electrons
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Units SOLID STATE PHYSICS (continued)
Itern international
No. Name of unit symbol for Definition Conversion factors and remarks
. unit
13-12.a | kelvin K
13-13.a | second per radian { s/ (rad - m3)
cubic metre
13-13.b | second per cubic | sfm®
metre
13-14.8 { one 1 See the introduction, subclause
0.3.2.
13-15.a | one 1 See the introduction, subclause
0.3.2.
13-16.a | metre m
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SOLID STATE PHYSICS (continued) Quantities
'ﬁ’:" Quantity Symbol Definition Remarks
13-17 density of states Ng, o dN(E)
E) =N {E) =
o(E) = Ne(E) = —
where N(E) is the total humber
of one-electron states with en-
ergy less than E, divided by
volume
13-18 residual resistivity R For metals, the resistivity ex-
trapolated to zero thermo-
dynamic temperature
1312 Lorenz coefficient L L= AfeT
where 1 is the thermal conduc-
tivity, ¢ is the electrical conduc-
tivity and T s the
thermodynamic temperature
13-20 Hall coefficient Ay, Ry In an isotropic conductor, the
ralation between electric fieid
strength E and current density
Jis
E = M+ RH (B XJ)
where p is the resistivity and B
is the magnetic flux density
13-21 thermoselectromotive| E,;, The positive direction for Ey, is
force between from substance a to substance
substances a b at the cold junction.
and b
13-22 Seebeck coefficient | 5, 54 dE,, S6o=5—3%
for substances a Sab = a7 where 5, is the Sesback coeffi-
and b where T is the temperature of ciant of substance a.
the hot junction
13-23 Peltier coefficient Iy Peltier heat power developad H,=mn,—m,
for substances a at a juncticn, divided by the where f7, is the Peltier coeffi-
and b electric current flowing from cient of substance a.
substance a to substance b
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Units SOLID STATE PHYSICS (continued)
It [nternational
l\?: Name of unit symbol for Definition Converslon factors and remarks
) unit
13-17.a | reciprocal joule J7m?
per cubic metre,
joule to the
power minus
one per cubic
metre Y
13-17.b] reciprocal eV lim® 1 eV~ )m® = (6,241 506 4 +
electronvolt per 0,000 001 9) x 10"% 4~ /m*
cubic metre,
electronvolt to the
power minus one
per cubic metre
1y CODATA Bulletin 63 (1988).
13-18.5 | ohm metre Q.-m
13-19.a | volt squared per | VYK?
kelvin squared
13-20.a | cubic metre per | m*C
coulomb
13-21.a | volt v
13-22.a | volt per kelvin VIK
13-23.8 | volt v
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SOLID STATE PHYSICS {continued) Quantities

'ﬁ:‘ Quantity Symbol Definition Remarks
13-24 Thomson g1 Thomson heat power devel- u is positive if heat Is devel-
coefficient oped divided by the electric oped whean the termperature
current and temperature differ- | decreases in the direction of

ence the electric current.

13-25 work function et Energy difference between an | The contact potential difference
electron at rest at infinity and betweesn substances aand b is
an electron at the Fermi level in | given by
the interior of a substance Vo= Vo= (@, — @) /e

where ¢ is the elementary
charge.

13-26 electron affinity X Energy difference between an

—) electron at rest at infinity and
an electron at the lowest level
of the conduction band in an
insulator or semicenductor

13-27 Richardson A The thermicnic emission cur-

{13-26) constant rent density J for a metal is
J = AT? exp(—®jkT)
where T is the tharmodynamic
temperature, k is the Boltzmann
constant and @ is the work
function

13-28.1 | Fermi energy Ep, g In a metal, the highest energy § At T =0, E; is equal to the

(13-27.1) of occupied states at zero chemical potential per electron.
thermodynamic tempesrature

13-28.2 | gap energy E; Difference in energy between

(13-27.2) lowest level of conduction band
and highest level of valence
hand

13-28.3 | donor jonization Ey

(13-27.3}| energy

13-28.4 | acceptor ionization | E,

(13-27.4)| energy
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Units SOLID STATE PHYSICS (continued)
Item international
No. Name of unit symbol for Definition Conversion factors and remarks
) unit
13-24.a | volt per kelvin VIK
13-2b.a | joule J
13-25.b | electronvolt aV 1eV=1.60217733 +
0,000 000 49y x 1072 J "
1} CODATA Bulletin 83 (1986}
13-26.a | joule J
13-26.h j electronvolt eV 1eV={160217733%
0.000 000 49) x 10774
1) CODATA Bulletin 63 {1988).
13-27.a | ampere per Aj(m2 . Kz)
square metre
kelvin squared
13-28.a | joule J
13-28.b | electronvolt eV 1eV={1,60217733%

N

CODATA Bulletin 63 {1988}

0,000 000 49y x 107 "° 4 "

1
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SOLID STATE PHYSICS (continued) Quantities
'It\T:l Quantity Symbol Definition Remarks
13-29 Fermi temperature | T: T = Eclk
{13-28 where & is the Boltzmann cor-
stant
13-30.1 | electron number n Number density of electrons in | Subscripts nand p or — and +
{(13-29.7)} density, ‘I conduction band are often used to denote elec-
volumic electron trens and holes, respectively.
number #, and ny, are also used for
electron number densities, and
13-30.2 | hole number p Number density of holes in va- 7, and P, for hole number den-
{13-29.2}) density, lence band sities, in the »-type and p-type
volumic hoie regions, respectively, of a p-n
number junction.
13-30.3 | intrinsic number n np = it
{13-28.3)| density,
volumic intrinsic
number
13-30.4 | donor number my Ny Number density of donar levels
(13-29.4)| density,
volumic donor
number
13-30.5 | acceptor number n, N, Number density of acceptor
{13-29.5)] density, levels
volumic acceptor
number
13-31 effective mass m' In semiconductors, m; is used
{13-30) faor electrens, and my, for holes.
13-32 miobility ratio b b= pafpg For mobility, see
(13-37) where g, and y, are the mobili- | 1ISO 31-10:1892, item No.
ties of electrons and holes, re- | 10-26.
spectively
13-33.1 | relaxation time T Time constant for exponential For electrons in metals,
{13-32.1) decay towards equilibrium T =1jv:
where { is the mean free path
and vg is the speed of electrons
an the Fermi sphere.
13-33.2 | carrier life time T T, Tp Time constant for recombina- See remark on 13-30.
{13-32.2 tion or trapping of minarity
charge carriers in semiconduc-
tors

12
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Units SOLID STATE PHYSICS (continued)
It international
I::l Name of unit symbol for Definition Conversion factors and remarks
) unit
13-29.a | kelvin K
13-30.a | reciprocal cubic | m™
metre,
metre 1o the
power minus
three
13-31.a | kilogram kg
13-32.a| one 1 See the introduction, subclause
0.3.2.
13-33.a | second S

13
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SOLID STATE PHYSICS (continued) Quantities
'L? Quantity Symbol Definltlon Remarks
13-34 diffusion length LL.L, |L=yDn See remark on 13-30.
{1333 where D is the diffusion coeffi- | For D, see ISO 31-8:1392, item
cient and 1 is the life time No. 8-39.
13-35 exchange integral J Interaction energy arising from
(13-34) electron exchange
13-36.1 ; Curie temperature | T Critical temperature of a ferro- | 7, is used for critical temper-
{13-35.1) or ferrimagnet ature in general.
13-36.2 | Néel temperature Ty Critical temperature of an
{13-35.2 antiferromagnet
13-36.3 | superconductor T, Critical temperature of a super-
{13-35.3) ftransition conductor
femperature
13-37.1 | thermodynamic B, 1 By In type | superconductors, B, is
—) critical magnetic G, — Gy = > cﬂo the critical magnetic flux den-
flux density . sity for disappearance of
where G, and G are the Glbps superconductivity.
free energies at zero magnetic
flux density in a normal con- The symbol 8 is used for the
ductor and superconductor, critical magnetic flux density for
respectively, p, is the per- disappearance of surface
meability of vacuum and ¥ is superconductivity.
the volume
For the corresponding Gaussian
13-37.2 | lower critical B, For type [l superconductars, the g::g:tfs, see IS0 31-5:1992,
{—) magnetic Flux threshold magnetic flux density '
density for magnetic flux entering the
superconductor
13-37.3 | upper critical B For type [l superconductors, the
(—) magnetic flux threshold magnetic flux density
density for disappearance of bulk
superconductivity

14
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Units SOLID STATE PHYSICS (continued)

It International

I'::l Name of unit symbol for Definition Conversion factors and remarks

: unit
13-34.2 | metre m
13-35.a | joule J
13-35.b | electronvolt ey 1eV=(1,60217733+
0,000 000 49) x 1079 Y
19 CODATA Bulletin 62 {1988).
13-36.2 | kelvin K
13-37.a| tesla T 1T =1Wbim?*= For the Gaussian CGS unit of magnetic
1V-sfm? flux density, the gauss, see

150 31-5:1992, annex A.
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SOLID STATE PHYSICS (concluded) Quantities
'ﬁ:‘ Quantity Symbol Definition Remarks
13-38 superconductor A
{13-37) energy gap
13-39.1 | London penetration | A_ if an applied rmagnetic field is
(13-38.1}| depth parallel t¢ the plane surface of
a semi-infinite superconductor,
the field penetrates the super-
conductor according to the ex-
pression
Bx) = B(0) exp(—x/i}
where x is the distance from
the surface
13-39.2 | coherence length ¢ The distance in a superconduc-
(13-38.2 tor over which the effect of a
perturbation is appreciable
13-40 Landau-Ginzburg 3 x=AJ(¢y/2)atT=0
{13-39) number
13-41 magnetic flux @, &y = hf2e &, = {2,067 834 61 +
(1340) | guantum 0,000 000 61} x 107" wb
1} CODATA Bulletin 63 (1988).
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Units SOLID STATE PHYSICS (conclfuded)
Ite International
N;“ Name of unit symbol for Definition Conversion factors and remarks
' unit
13-38.a | joule J
13-38.b | electronvolt eV 1eV=(160217733 %
0,000 000 49) x 107" J "
1) CODATA Bulletin 63 {19886).
13-32.a | metre m
13-40.a | one 1 See the introducticn, subclause
0.3.2.
13-11.3 | weber Wh 1Wh=1V-s Eor the Gaussian CGS unit of magnetic
flux, the maxwell, see IS0 31-5:1992,
annex A

17
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Annex A
(normative)

Symbols for planes and direc_tions in crystals

Miller indices Ay by, hyor i k1
Single plane or set of parallel planes in lattice (. b, hg) or (A kD)
Full set of planes in lattice equivalent by symmetry {hy, B, By} or (b &, 1}
Direction in iattice [, v, w]

Full set of directions in lattice equivalent by symmetry (i, v, Wb

NOTES

1 If the letter symbols are replaced by numbers in the bracketed expressions, it is customary to omit the commas,

2 A negative numerical value of h, & or I is commonly indicated by a bar above the nurnber, for example (T10) .
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