4. Quantum Mechanics (Fall 2004)

Let H be the Hamiltonian for the hydrogen atom, including spin. AL = r x p and /s are the orbital
and spin angular momentum, respectively, and J = L + s. Conventionally, the states are labeled
[n, 1, j,m) and they are eigenstates of H, L%, J?, and J,.

(a) If the electron is in the state |n, 1, j, m}, what values will be measured for these four obhservables
in terms of i, ¢, the fine-structure constant v, and the electron mass m?

(b) What are the restrictions on the possible values of n, {, j, and m?
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