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Symbols of Two-dimensional Symmetry Operators

Point symmetry (1st position)

Line symmetry (2nd and 3rd positions)

Printed
symbol

Graphical
symbol

Operator

Printed
symbol

Graphical
symbol

Operator

2

2-fold (180°) point

3

A

3-fold (120°) point

m

Mirror-reflection line of
symmetry

4

L 4

4-fold (%0°) point

6

6-fold (60%) point

Glide-reflection line with trans-
lation of one half the repeat
distance along the line

Note. The symbol 1 denotes the identity operation and hence the absence of any other (point or line) symmetry.




Symbols of Symmetry Planes

Symmetry
plane

Graphical symbol

Normal to plane
of projection

Parallel to plane
of projection

Nature of glide translation

Reflection
plane (mirror)

7

None (Note. If the plane is at
z=} this is shown by printing }
beside the symbaol.)

Axial glide
plane

)

af2 along [100] or b/2 al::mg
[010]; or along {100).

None

¢/2along z-axis; or{a+b+c)/2

along [111] on rhombohedral
axes.

Diagonal glide
plane (net)

'S

(a+b)f2or (b+c)f2 or (c+a)/2;
or (a+b+c)/2 (tetragonal and
cubic).

“*Diamond**
glide plane

A

(a+b)fdor(btc)dor(c+a)/d;
or (a+b+ec)/4 (tetragonal and
cubic).

See note below.

Note. In the **diamond*" glide plane the glide translation is half of the
arrows in the first diagram show the direction of the
In the second diagram the arrow shows the actual direction of the glid
ight difference of } and with t

plane paraliel to the first with a height

. resultant of the two possible axial glide translations. The
horizontal component of the translation when the z-component is positive,
e translation; there is always another di i

amond-glide reflection

arrow pointing along the other diagonal of the cell face.




Symbols of Symmetry Axes

|
Mature of I! | Graphical Nature of
right-handed | symbol | right-handed
Symmetry | Graphical screw trans- || Symmetry | (normal to ScTew Lrans-
: - | Symbaol : p
axis symbaol lation along | | axis plane of lation along

the axis | paper) the axis

Rotation MNone Rotation MNone
monad | tetrad

Inversion MNone Screw cld
monad tetrads

2cf4
Rotation ] None

diad 3cfd

| Inversion MNone
tetrad

[] 2

Rotation
(normal
e hexad

o Either |
tparallel topaper) | @/2 or b2 | | Screw

hexads
Mormal to

paper

Rotation Mone
triad

Screw /¥
triads 203

Inversion MNone Inversion @
triad hexad
|

In any space-group symbol the order in which the various parts of the symbol are written is, in general, the same as in the corre-
sponding point groups (see Table 3.3.2),




THE 32 CrystaL CLASSES

(The eleven classes of distinet Laue symmetry are separated by vertical
lines)

System Axes and angles Crystal classes (point groups)

Triclinie a
(2 4

Monoclinie | mor2 2/m
Ce

Orthorhombie a b ¢
200° 90° 90° Day,

Tetragonal a a - | 4 i2m 4 /mmm
I o0®* 90 90° | Cy Dag Dy

Trigonal (rhom-| aaa L 3 Im ‘

bohedral) eexex 90" 90° 120° | Dsgq |
Hexagonal | a ¢ ‘ fi B Bm2 6/mmm |
| o0° 120° Ce : D Dgy

Cubie @ a 23 m3m
80° 90° i T On
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The group 2mT.
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Point groups, Cav—Cls.
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Point groups, Dy=Dg.

Point groups, T" and O,

Point groups, Ca-Ca.
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A Ca)
Point groups, 1-6.

1M

Point groups, T-0.




Orthorhombic 222

Of-
& | l

Origin halfway between three pairs of non-intersecting screw axes

Nw“"?cb:;gfxmm- Co-ordinates of equivalent positions Conditions limiting
and point symmetry possible reflections

4 a 1 xpzn -xfd+zn dexb-pd B4+54-z

Symmetry of special projections

(001) pge; & =a, b’ =b (100) pgg; b'=b, ¢'=c (010) pgg; c'=c,a'~a
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Lattices and nets.




