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Symmetries including
high order information

Observed symmetry
in order zone

Projection
diffraction group 

Possible
diffraction groups

Whole
pattern

Zero
order disc

1 1R 1 1 1
1R 1 2

2 2 2
2 21R 2R 1 1

21 R 2 2

mR 1 m
m m1R m m m

m1R m 2m m

2m RmR 2 2m m
2m m 2m m1R 2m m 2m m 2m m

2RmmR m m
2m m1R 2m m 2m m

4 4 4
4 41R 4R 2 4

41 R 4 4

4m RmR 4 4m m
4m m 4m m 4m m

4m m 4m m1R 4RmmR 2m m 4m m
4m m1R 4m m 4m m

3 3 3
3 31R 31 R 3 6

3m R 3 3m
3m 3m 1R 3m 3m 3m

3m 1R 3m 6m m

6 6 6
6 61R 6R 3 3

61 R 6 6

6m RmR 6 6m m
6m m 6m m 6m m

6m m 6m m1R 6RmmR 3m 3m
6m m1R 6m m 6m m
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Electron beam direction

Crystal system Point group <111> <100> <110> <uv0> <uuw> <uvw>

Cubic m3m 6RmmR 4mm1R 2mm1R 2RmmR 2RmmR 2R

4 3m 3m 4RmmR m1R mR m 1
432 3mR 4mRmR 2mRmR mR mR 1
m3 6R 2mm1R 2RmmR 2R

23 3 2mRmR mR 1

[0001] <112 0> <11 00> <uvt0> <uutw> <uu 0w> <uvtw>

Hexagonal 6/mmm 6mm1R 2mm1R 2mm1R 2RmmR 2RmmR 2RmmR 2R

6 m2 3m1R m1R 2mm m mR m 1
6mm 6mm m1R m1R mR m m 1
622 6mRmR 2mRmR 2mRmR mR mR mR 1
6/m 61R 2RmmR 2R

6 31R m 1
6 6 mR 1

[0001] <112 0> <11 00> <uvt0> <uutw> <uu 0w> <uvtw>

Trigonal 3 m 6RmmR 21R 2RmmR 2R

3m 3m 1R m 1
32 3mR 2 mR 1
3 6R 2R 2R

3 3 1

[001] <100> <110> [u0w] [uv0] [uuw] <uvw>

Tetragonal 4/mmm 4mm1R 2mm1R 2mm1R 2RmmR 2RmmR 2RmmR 2R

4 2m 4RmmR 2mRmR m1R mR mR m 1
4mm 4mm m1R m1R m mR m 1
422 4mRmR 2mRmR 2mRmR mR mR mR 1
4/m 41R 2RmmR 2R

4 4R mR 1
4 4 mR 1

[001] <100> [u0w] [uv0] [uvw]

Orthorhombic mmm 2mm1R 2mm1R 2RmmR 2RmmR 2R

mm2 2mm m1R m mR 1
222 2mRmR 2mRmR mR mR 1

[010] [u0w] <uvw>

Monoclinic 2/m 21R 2RmmR 2R

m 1R m 1
2 2 mR 1

<uvw>

Triclinic 1 2R

1 1



� ��	����	���������
 ��� ����� ��	 �����	�������
��
$�

� �������*
� #�	 '*
(��	*���

��+���� %C 8*�����
"�
� 72���"�
 ��*�*
���	*���
 *
# '*
(��	*���


m

61

6mm
3m1
6mm1

31
6

3m
3m
6
3
4mm1

4mm

41
4
4

2mm

m1
m

21
2
2
1
1

R

R

R

R

R

R

R

R2  mm1

2m  mR

R

2  mmR

R

R

4m  m

4  mm

R R

R

R R

R

6  mm

6m  m

R

R

R R

R

R

R

R

R

R

6 63m3m323 62
2

6m
m

6/
m

6m
2

6/
m

m
m

23 m
3

43
2

43
m

m
3m

34/
m

m
m

42
m

4m
m

42
2

4/
m

44m
m

m

22
2

2/
m

m21 1

B
eu

gu
ng

sg
ru

pp
en

Punktgruppen

2m
m

��*��	*���
 O

�	�:��������	 �*� ���� #�	 ��B�&�



'*
(��	*��� �*� !��-



����"� #�� �*� O

����( �* ��+����C � C 3��
 Q

.��  �"�� O

3��"2��� :�
 )������������+�
�
 *
# ��"	�*+�
��"��
 Q

.�� ���"� ��
 #�� O



� ��	����	���������
 ��� ����� ��	 �����	�������
��
1@

��� C

Bsp : 

Gleitspiegelebene: 

x

z

a

� ��� :� �� G � ��M
�

�
� :����

�
� �'�� '�� '�� G

�
� ���-�
�
%����

G
�
� �� M

�

�
� :����-�
�
%����

G
�
� ��� :� ��-�

�

�
%��	


�
�����

G -��	


�

�
� �'�� '���'��

���7���� '� G @ � �
� �'�� '�� @� G -��


!��
�
�
�

�
� �'�� '�� @�

�
� �'�� '�� @� G -�������


����

�
� �'�� '�� @�

�  4*	 " *
��	�#� C
�
� �'�� '�� @� G � �

� �'�� '�� @�

� �
� �'�� '�� @� G @

#�"�C ��B�&� " ( @ ��� " *
��	�#� :�	��"2�
#�
�

�*��4���"*
��	����C "
�
G �	�
������
�	��"�*
�

� G @
�
G 3�	���� �* ��������+�
�


-��� +�7���"
�� ��
 ��� E7�
��� �*��4���"*
�E

c

Schraubenachsen :
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E = E0

0E    = 100 keV (z.B.)
Primärelektronen

E 0

h    < E 0ν

E = E  -   E         E: EnergieverlustΔ Δ0

Unelastisch gestreute Elektronen

Röntgenstrahlung

Rückgestreute Elektronen

Elastisch gestreute Elektronen

E < 50 eV  (Def.)
Sekundärelektronen

Augerelektronen

Ungestreute Elektronen
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