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1. Review the hydrogen atom spectrum.



2. What is the Feynman-Hellmann Theorem?



Activity 1: Relativistic corrections.

(a) What is the leading non-trivial correction to kinetic energy in
1/c?



(b) Re-write p2 in terms of H and r−1 to evaluate 〈H ′〉.



(c) Evaluate 〈r−1〉 using the Feynman-Hellmann Theorem.
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describe the perturbation to the hydrogen spectrum.



Activity 2: Spin-orbit coupling. There is also the following
correction to the hydrogen atom spectrum:

H ′SO =
e2

8πε0m2
ec

2r3
L · S.

(a) Re-write L · S in terms of the total angular momentum,
J = L+ S.
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evaluate the perturbations to each energy level.


