
CHEMISTRY
�  273

SUMMARY OF 
� I

�
MPLICATIONS OF THE 

� COMMUTATION OF
�

SYMMETRY OPERATORS AND THE HAMILTONIAN

1. Physical picture:
�

equivalent points    
→ → → …q q q1 2 3

�,�  ,�  ,� ,�  etc., where   
ˆ  

� → →
q qi j

	=

for non-degenerate wavefunctions



  ψ
� ψ� ψ�2

1
� 2

2

 2

3( )
�

( )
�

( )
�→ → → …q q q= =

  ψ
� ψ� ψ�( )

�
( )

�
( )

�→ → → …q q q1 2 3= ±
�

= ±
�

  ψ
� ψ� ψ�α� α�( )

�
( )

�
( )

�→ → → …q e q e qi
�

i
1 2 3= =

T
�

h
�

e wav� e f


u� n� ct

�
i

�
on�  m� u� st

�
 h

�
av� e t

�
h

�
e sam� e magnitude�  at

�
 sy� m� m� et

�
r� y�  equ� i

�
v� al

�
en� t

�
 p� oi

�
n� t

�
s, b

�
u� t

�
 t

�
h

�
e

sign relat
�
ionship� s of ψ�  at

�
 t

�
hese p� oint

�
s corresp� onds t

�
o t

�
he sy� mmet

�
ry�  classificat

�
ions of t

�
he

wavefunctions.

For an 
�

m� -fold degenerate wavefunctions {ψ� 1 ··· ψ� m}

i.e., t
�
he relat

�
iv� e signs and magnit

�
u� des of t

�
he ψ� ’s at

�
  sy� mmet

�
ry�  equ� iv� alent

�
 p� oint

�
s mu� st

�

assure the equality of observable electron density of symmetry equivalent positions.

2. Mathematical picture:

Since Ĥ
 

  commutes with all symmetry operations of a point group (the ℜ̂k‘s).
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eigenvalues and eigenvectors of Ĥ !
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