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Ass#1  question #6 
c)  Quantitative energy level diagram for the pi system (Hückel, α = 0 , β is unit of E) 

d)  Lowest energy configuration is  (1b1u)2 (1b2g)2 (1b3g)2 (2b1u)2 (1b2g)1 (1au)1 
 
the corresponding STATES will have symmetries from 1b2g  ⊗ 1au   = B2u   
and the spins can be arranged either parallel (triplet)  or antiparallel (singlet)  3B2u  and 1B2u

 

For states from the SAME configuration, the state with highest multiplicity is the lowest in energy, since 
this minimizes the electron repulsion (one of the Hund’s rules) 
 
Thus the ground STATE  is 3B2u 
 
e)  HOMO  LUMO can be either  b2g   b3g  OR  au   b3g 
 b2g   b3g   (au

1,  b3g
1)  configuration has states   3B3u and 1B3u 

 au   b3g     (b2g
1,  b3g

1) configuration has states  3B1g and 1B1g 
 
f) transitions 
3B2u  3B3u  has a transition symmetry of  b2u ⊗ b3u = B1g   FORBIDDEN 
3B2u  3B1g  has a transition symmetry of  b2u ⊗ b1g = B3u   ALLOWED 
DIPOLE allowed transitions (i) conserve spin multiplicity; (ii) have TM ⊂ b1u, b2u or b3u 
Only transitions to the triplet states are allowed.  3B2u  1B3u and 3B2u  1B1g are FORBIDDEN 
 
The  3B2u  3B3u  can be made into an allowed vibronic transition if an odd number of quanta of 
vibrational modes of  au, b2u OR b3u is created in the excited state.  
(NB g-modes do not work; b1g ⊗ b1u = au to which (x,y,z) do NOT belong) 
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