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TABLE 4.2 Groups of Low Symmetry

Group Symmetry

C, No symmetry other than the
identity operation

C, Only one mirror plane

C; Only an inversion center; few

molecular examples

Examples
CHFCIBr Iil
.C
Fd OBr
Cl
H,C==CCIBr H
2 N /Cl
C=C
H Br
HCIBrC —CHCIBr Br H

(staggered conformation) Cl Q‘C_C/

S

/ Cl
H \Br




TAELE 4.3 Groups of High Symmetry

Group Description Examples
C.. These molecules are linear, with an infinite number B _1_ .
of rotations and an infinite number of reflection Lo N H—CI

planes containing the rotation axis. They do not
have a center of inversion.

Dy These molecules are linear, with an infinite number =l
of rotations and an infinite number of reflection ('xll—10=¥=-
planes containing the rotation axis. They also have Y
perpendicular C; axes, a perpendicular reflection
plane, and an inversion center.

T, Most (but not all) molecules in this point group H
have the familiar tetrahedral geometry. They have |
four Cy axes, three C; axes, three Sy axes, and six H,?‘,C"‘H
o4 planes. They have no C; axes. H

g These molecules include those of octahedral struc- F
ture, although some other geometrical forms, such | F
as the cube, share the same set of symmetry opera- F;S —F
tions. Among their 48 symmetry operations are four E ll'"'

(5 rotations, three C; rotations, and an inversion.

Iy Icosahedral structures are best recognized by their
six (s axes, as well as many other symmetry opera-
tions—120 in all.

B,,H,,°~ with BH
at each vertex of
an icosahedron

In addition, there are four other groups, T, T, O, and I, which are rarely seen in nature. These groups are discussed at the end
of this section.
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Point group

Characteristic symmetry elements

E, one o plane

E, inversion centre

E, one (principal) n-fold axis

E, one (principal) n-fold axis, n o, planes

E, one (principal) n-fold axis, one o}, plane, one
S,,-fold axis which is coincident with the C, axis

E, one (principal) n-fold axis, n C, axes, one oy,
plane, n o, planes, one S,-fold axis

E, one (principal) n-fold axis, n C, axes, n o,
planes, one S,,-fold axis

Comments

The S, axis necessarily follows from the C, axis and o}, plane
For n =2, 4 or 6, there is also an inversion centre

The S, axis necessarily follows from the C,, axis and o}, plane
For n =2, 4 or 6, there is also an inversion centre

For n = 3 or 5, there is also an inversion centre

Tetrahedral
Octahedral
Icosahedral




http://symmetry.otterbein.edu/tutorial/pointgroups.html

http://www.reciprocalnet.org/edumodules/symmetry/pointgroups/index.html
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