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2,The Rotationaxis (C,) or Proper rotation:

If a rotation of a molecule by 360/n resultsinto producean
equivalent

orientation,
then

the molecule have n foldrotation axis.
The axis about which therotation takes place is

thesymmetry element. It may be possible to carry out several symmetry operation

arounda single rotation axis. If the molecule
can occupy n-different

equivalent position

about this axis, the order of theaxis is order n. For example,
in case of Bcl,, let tha xis

throughthe centre of the Boron atom perpendicular
totheplane of the molecule

rotation

about this axis three times through an angle of 120 each time produces
two equivalent

Orientations.
The order n of this axis is three. Three

rotations are needed to return to the

original position. The molecule
possess a three fold rotation axis, indicated

by the

symbol C,Rotation of the molecule through 2/n produces equivalent
orientation

and n

operations produces the starting configuration.
The BC: moleculeindicate

the lack of

centre of and the presence
of the three additional two

fold two fold rotation axesC:(Fig.

4). the highest fold rotation axis is referred
to as the principal axis and is labeled asC,.

The symbol C'is employed to indicate a rotation of 240 around a C axis. The Ca

operation is identical to counter clockwise
rotation of 120 which is indicated as Ca .A

rotation axis of order n generates operations
iie. Cn,C,C........C,,

C,". The

operation
C is equivalent

to C2, C'is equivalent
to Ca and C,"is the identity. Ifthe

molecule contains several Chrotation
axes,the principal one is usually selected asthe

one coll inear with a unique molecular axis. If all the Cnaxis are equivalent
then any one

may be chosen as the Principal axis.
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3)Themirror plane (<):-

Ifa molecule there exist a plane which separates the

molecule into two halves that are mirror image of each other,

the molecule possesses thesymmetry elementofa mirror

plane. This plane can not lie outside but must pass through it.

This process involves selecting a plane dropping a

perpendicular from every atom in the molecule to the plane,

and placing the atom attheend of the line formed by

extending this line an equal distance to the opposite side ot

the plane. If an equivalent configuration is obtained afterthis

is done toall the atom, the plane selected is a mirror plane in

those molecule that contain more than one mirror plane the

horizontal plane <,is taken as the one perpendicular to the

principal axis. For example: inBCI; the plane of the paper is

and there are three vertical plane perpendicular to

Mirr plane
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