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PROBIEM 6: Hyperfine Splitting

The hyperfine splitting in hydrogen comes from a spin-spin interaction between the clectron
and the proton. The total Hamiltonian can be written as
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where Hyp = AS. - Sy, and A is a real constant.
Sﬁs [1 points] What are the spin quantum numbers s and my of the electron?

5}4) [1 points] What arc the spin quantum numbers s and m, of the proton?

(¢) [1 points] What are the spin quantum numbers s and m; of the combined electron-proton
systemn?

(d) [6 points] Diagonalize {yp in the total §=25+ 5‘;, basis and compute the energy
eigenvalues.

~
e} ]2 points] Write an expression for the energy of a photon that would be cmitted from a
~" hyperfine transition in terms of A, %, and any other relevant constants,
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