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Physical properties of crystals and their representations by
tensors and matrices

J.F. Nye

Oxford University Press, 1985.

If you feel advanced and want to know EVERYTHING in MODERN QRYSTALLOGRAPHY
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What is symmetry?

Symmetry is a property of an object to stay unchanged (invariant)
after certain type of movement.

Symmetry operation
Symmetry operation is the movement which keeps the object

unchanged
i
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Rotation by 60 degrees Rotation by 90 degrees Reflection in the plane
around the vertical axis through the middle
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Types of symmetry operation

According to the type of movement there are different types of symmetry operations

1. Point symmetry: AT LEAST one point is fixed during
the movement of the object

* Rotation

* Reflection

* Inversion
« Combination of any above

2. Qpace symmetry: no points are fixed during the
movement of the object

« Trandation (lattice transiation)
« Combination of trandation and any kind of point symmetry operations
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Motif : the fundamental part of a symmetric
design that, when repeated, creates the
whole pattern

Operation: some act that reproduces the
motif to create the pattern

Element: an operation located at a
particular point in space
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What isa symmetry group?

Symmetry group is @ GROUP (in the mathematical sense) of movements
each representing the particular symmetry operation (rotation,
reflection, inversion, rotoinversion and translation). The elements of
the GROUP (G,, G,,...,G,,) should satisfy the following conditions:

Qosure
the combination of any pair of element gives another element of

the group, i.e. G*Gbelongs to the same group

Existence of identity element, |
the element which has the following property I*G=G,

Assodativity
for any three elements of the group: (G*G)*G, = G*(G *G,) holds

Invertibility of the elements
each element has the inversion element, i.e. GG =1
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Reflection symmetry

Movement: reflection in the mirror. Each point is replaced by its
mirror reflection. The mirror is referred to as MIRROR PLANE and
isdesignated by “m’.
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Inversion symmetry

Movement: inversion relative to the origin (centre of
inversion). Each point is replaced by the inverted one.

XYZ < -X-Y-Z
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Designation of the symmetry axesand mirror

: pescretionc an s
> - l
; A > <
4 * o ¢
‘ s o ®

] Rf 23 Rigeaas3goe 3 @99 hg o9033daeva¥YRooe 7 1)2010 5. 0.



] Rf 23 Rigeaas3goe 3 @99 hg o9033daeva¥YRooe 7 1)2010 5. 0.



