
SYMMETRY 

The notation for the symmetry operations is as follows: 

• E = The identity  transformation (E coming from the German Einheit, meaning unity).  

   

• Cn = Rotation (anticlockwise) through an angle of 2/n radians, where n is an integer. 
The axis for which n is greatest is termed the principle axis.  

• Cn
k = Rotation (clockwise) through an angle of 2k/n radians. Both n and k are 

integers. 

• Sn = An improper rotation (clockwise) through an angle of 2/n radians. Improper 
rotations are regular rotations followed by a reflection in the plane perpendicular to 
the axis of rotation. Also known as alternating axis of symmetry and rotation-
reflection axis.  

• i = The inversion operator (the same as S2). In Cartesian coordinates, (x, y, z) (-x, -y, 
-z). Irreducible representations that are even under this symmetry operation are 
usually denoted with the subscript g for gerade (german=even), and those that are odd 
are denoted with the subscript u for ungerade (german=odd).  

• ssss = A mirror plane  (from the German word for mirror - Spiegel).  

• ssssh  = Horizontal reflection plane - passing through the origin and perpendicular to 
the axis with the `highest' symmetry.  

• ssssv = Vertical reflection plane - passing through the origin and the axis with the 
`highest' symmetry.  

• ssssd = Diagonal or dihedral reflection in a plane through the origin and the axis with 
the `highest' symmetry, but also bisecting the angle between the twofold axes 
perpendicular to the symmetry axis.  
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Example to improper rotation: Sn 
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Figures with Centre of Inversion 

 

 

Figures with no Centre of Inversion 

 


