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4.33: Modeling the Pi-electrons of Corannulene as Particles in a Ring
In this exercise the 20 π electrons of corannulene will be modeled as particles in a ring or circular corral. Corannulene is bowl-
shaped not planar, so the model has some initial difficiencies.

Schrödinger's equation in plane polar coordinates and its energy eigenvalues are given below. R is the ring radius and C the ring
circumference.

J  is the L  order Bessel function, L is the angular momentum quantum number, n is the principle quantum number, Z  is the n
root of J . Dirac notation is used to describe the electronic states, |n,L>. The roots of the Bessel function are given below in terms
of the n and L quantum numbers.

The manifold of allowed energy levels up to the LUMO is shown below and is populated with 20 π electrons. Note that the states
with L > 0 are doubly degenerate.

Corannulene has a strong electronic transition at 280 nm. This information will be used to calculate its circumference.

The result is reasonable given that there are 15 c-c bonds on the circumference:
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