第四章

1. Calculate the possible angles between M and the z axis for l = 2.

2. The one-dimensional harmonic-oscillator Hamiltonian is
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The raising and lowering operators for this problem are defined as
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Show that 
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Show that 
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 are indeed ladder operators and that the eigenvalues are spaced at intervals of hv. Since both the kinetic energy and the potential energy are nonnegative, we expect the energy eigenvalues to be nonnegative. Hence there must be a state of minimum energy. Operate on the wave function for this state first with 
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 and show that the lowest energy eigenvalue is 
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3. Show that
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4. Show that α and β are each eigenfunctions of 
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