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Symmetry element

A symmetry element is a point of reference about which symmetry operations can take place. In particular,
symmetry elements can be identities, mirror planes, axes of rotation (both proper and improper), and centers of
inversion.!l] A symmetry element corresponds to a symmetry operation that generates the same representation
of an object.
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Identity

The identity symmetry element is found in all objects and is denoted E.2] It corresponds to an operation of
doing nothing to the object.

Mirror planes

Mirror planes are denoted by 6. In particular, a vertical mirror plane is denoted o,,.

Rotational symmetry

Rotational symmetry, also known as radial symmetry, is represented by an axis about which the object rotates
in its corresponding symmetry operation. A group of proper rotations is denoted as C,,, where n is the order of

rotation.!3! The C,, notation is also used for the related, more abstract, cyclic group. An improper rotation is the

composition of a rotation about an axis and a reflection in a plane perpendicular to that axis. Its group is
denoted by S,,.

Inversion

For inversion, denoted i, there must be a point in the center of an object that is the inversion center. In the
inversion operation for 3D coordinates, the inversion center is the origin (0,0,0). When an object is inverted,
the position vector of a point in an object, {x,y,z), is inverted to (-x,-y,-z).
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