2. Quantum Mechanics (Fall 2002}

The Hamiltonian for a spinless charged particle in a magnetic field is
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where the magnetic field B iz related to the vector potential A by B =V x A,
Here, ¢ is the charge of the particle, m the mass, ¢ the velocity of light and p =

(Pz: Py. P2} is the momentum of the particle. Let A = —Byy#, corresponding to
the magnetic field B = Bjz.

(a) Find the energy levels of the particle.

{b) Would the energy levels change if we chose A to be %ﬁ{—vyi + )7 Give
reasons for your answer,
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