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2. Consider a system initially in the state | ¥/(0) > with the Hamiltonian H, where

1

| ¥(0)>= N | 2| in the L, basis, and where H = (2w/h)L? + (3w)L,.

3

What angular momentum is described by the 3-component vector | ¥(0) >? What is
the length of this vector? What are the allowed z-projections?

Calculate the normalization constant N and the Hamiltonian matrix.
Hint: L2 | I,m > =1l + 1)A* | l,m > and L, | l,m > =mh | l,m >.
Calculate the eigenvalues and the eigenvectors of the Hamiltonian.
Hint: H, L? and L, all commute.

Calculate the time evolution of the state vector | ¥(t) > by expanding | ¥(0) > as a
sum of energy eigenvectors and using the time evolution of the energy eigenvectors.

If the energy is measured at time ¢, what results can be found and with what proba-
bilities will these results be found?

Calculate < E > and AE. Plot P(E) vs. E and indicate < £ > and AF on your plot.

If L? and L, are measured at time ¢, what results can be found and with what proba-
bilities will these results be found? ’
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