1. Quantum Mechanics (Spring 2006)

An electron is at rest in a constant magnetic field pointing along the z-direction. The Hamiltonian is

H= —_u-B=g,u.u%-B
where B = Bgfi,. Si

Since the electron is at rest, you can treat this as a two-state system. Let i) be the
eigenstates of s; with eigenvalues :l:% respectively.

{a) What are the eigenstates of the Hamiltonian in terms of |{.}, and what is the energy difference between
them?

{b} At time ¢ = 0 the electron is in an eigenstate of s, with eigenvalue +5/2. What is |2(0)} in terms of
|14 }7 Caleulate |4i(t)} for any later time ¢ in terms of these same two states

(¢) For the state you calculated in part (b), what are the expectation values of the three components of the
spin at any time £7
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