PROBLEM 5: Addition of angular momenta

Consider an electron. We know its orbital angular momentum ¢ = 1 and the z component
m = 1/2 of its total angular momentum j.

a) What are the possible values of j? (2 Points).

b) Write down the kets |[¢ = 1, —%; jm= %) in terms of products of spin and orbital angular
momentum states (3 Points)

¢) Calculate the expectation value of the spin operator S in the state [£ = 1, %—; jym = %)
Consider all possible values of j. (3 Points).

d) The magnetic dipole moment of the electron is

[
= L +2S
7 2mec( +28),

with L the orbital angular momentum operator, e the electron charge, me the mass and ¢
the speed of light. Calculate the expectation value of p in the states |[£ = 1, —%;j, m = %) (2

Points)

Raising and lowering angular momentum operators:

Jeljym) = h/(G Fm)(G £ m+1)|j,m £ 1)
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