Free electron calculation of the
energy levels of benzene

We can use the free electron model to obtain the transition
energies of benzene. We assume that the radius of benzene

is1.5 A and benzene has six & electrons. Please give your
answer in cm,
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Solution: The energy level diagram in the free electron model
IS:




Free electron calculation of the
energy levels of benzene

We can use the free electron model to obtain the transition
energies of benzene. We assume that the radius of benzene
is1.5 A and benzene has six & electrons. Please give your
answer in cm,

Solution: The energy difference between the ground (g) and
excited (e) states is given by:

where m; =1 and m, = 2.
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hc ~ 8m2cmR2 (me — My )
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Free electron calculation of the
energy levels of benzene

Use the free electron model to obtain the transition energies

of benzene with a radius of 1.5 A and 6 = electrons.
Solution: The energy factor in the particle on a circle model is

6.626 x 10734

= 13,700 cm™!
872(2.99 x 1019)(9.11 x 10-31)(1.5 x 10-10)2 o

Therefore:
AV = (13,700 cm™1) (2% — 1?)
and the wave number is:
AV = 41,100 cm™1!
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