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n-fold rotation axis    → rotation by 360°/n      
(Cn)
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symmetry operationˆ
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Has three σv one σh
reflection planes

There are also  1 2
3 3 3, or CC C 

and three C2 operations.

Inversion i
Not present in BF3

Present in H2, C2H4, etc. 

n-fold improper rotation (n–fold rotation + reflection)  (Sn)

3C
3Saxis is also     axis
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3C v

CH4 has a three S4 axis that are not a C4 
axis  

All groups have the identity (E) 
operation. 



A product of two symmetry operations = a symmetry operation in the group
If a molecule belongs to a particular group all symmetry operations in the group commute with it. 
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also has inversion

nvC nC plus n vertical symmetry 
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Examples of  point groups

 1 2 21,1, 1, 1B B A    

Different representations are orthogonal

1 2 1 1 1 1 0B B     

Product of two representations is a representation



z water molecule in the yz plane

belongs to B1

belongs to B2

belongs to A2

px

p orbitals here are perpendicular to the plane



E
1 1 1 z x2+y2, z2

1 1 -1
E 2 -1 0 (x, y) (x2-y2, xy),(xz,yz)

3vC
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 32C z 3 v

C3 and C3
2 are the same type of operation and are grouped 

together. Ditto for the three operationsv

Show E to A1  :            2 1 2 1 1 3 0 1 2 2 0     

What representation  is E2 4 1 0 2 1 0 1 1 1 1 1 1                   
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For a heteronuclear diatomic, the point group is C∞v

This group lacks the I and C2 operations.
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