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1. Review the set-up and motivation for perturbation theory.



Activity 1: Consider the following Hamiltonian:

1 € 0
H = € 1 €a
0 ea 2

(a) Set a = 0. Calculate the eigenvalues/eigenvectors of H exactly.



Consider the following Hamiltonian:

1 € 0
H = € 1 €a
0 ea 2

(b) Now assume a # 0. Write H in the “a = 0 eigenbasis”.



Consider the following Hamiltonian:

1 € 0
H = € 1 €a
0 ea 2

(c) Find all eigenvalues of H to second order in e.



2. Describe how to do degenerate perturbation theory.



Activity 2: Stark effect. Consider a hydrogen atom in a perturbing
electric field.

(a) Write down the Hamiltonian and the perturbation Hamiltonian.



(b) The n = 2 state wave functions are:

Yas(r), Pap(r)cos, 1op(r)sin fe'?, Pap (1) sin fei¢

Which of the matrix elements in the n = 2 subspace don’t vanish?



(c) Qualitatively describe how the electric field splits the degeneracy
of the n = 2 subspace.



