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Group C3 Character Table 1

C B

I C3
+ C3

-

A 1 1 1 z z2, x2+y2

E 2 -1 -1 x,y
x2-y2

xy

What is the energy difference for the 3 orientations if there a proton
at each corner???  NONE
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Consider the effect of applying C3
+ (1200 CW rotation) to px and py

Creating representations of the member of the Group of symmetry operators

The representatives (representations) are matrices generated  by applying the
operators to basis functions
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1 3 1 3
2 2 2 2
3 1 3 1

2 2 2 2

x y
x x

y y
x y

p pp p
C

p p
p p

+

 
− + −     = =   

    + − − 
  Group C3 Character Table

I C3
+ C3

-

A 1 1 1 z
z2, 
x2+y2

E 2 -1 -1 x,y
x2-y2

xy

Consider the effect of applying the identity, I, to px and py

1 0 1 0
0 1 0 1

x x y x

y x y y

p p p p
I

p p p p
+    

= ==    +     
The character = the trace = 2

The character = the trace = -1

That is exactly what the character table
says for x,y which is what px and py are.
Thus, px and py belong to the
E irreducible representation.
(E always indicates dimension = 2 
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The next 6 pages are a more compact and technical statement 
of the connection between symmetry and quantum chemistry
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i.e., the TRACE
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Example:  Character Table for the D6h point group,
to which benzene belongs

The symbols in the two right-hand columns have the following meanings:
The position operators x ,y, , and the px, py orbitals have E1u symmetry
The dxy and dx2-y2 d orbitals have E2g symmetry, etc.
Rx means rotation about x, ...
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Direct product

operatorany  isA   where,d*integral, The 21 τΨΨ∫
∞

∞−

A

The word "totally symmetric" refers to a function that 
ALWAYS goes into itself upon ALL symmetry operations for 
the molecule.  Typically called A1g or Ag, it is the irreducible 
representation type whose characters are ALL = 1

MUST have a "totally symmetric" component, or else it will be = 0
because nodes in the product Ψ1*AΨ2 ensure that the negative parts of the 
integral cancel the positive parts
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τd*integral, dipoleion  x transitThe 21 ΨΨ∫
∞

∞−

x
Example: operator x = E1u , and ψ1 is Ag ground state, then  need 
ψ1 = E1u  i.e., only transition to  E1u are dipole allowed.  x and y are 
equivalent.
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