PROBLEM 6: Perturbation Theory

The unperturbed interaction Hamiltonian of an clectron with a magnetic dipole moment
jis in a strong magnetic field By = ByZ is

—

Ho = —is - Bo
where
fo= 429 = -2ls
and
eh
HE = 5;;5 .

If the clectron is in the state with s, = /2, and we add a small magnetic ficld B = Bi&
with By < By, then we can consider the Hamiltonian as

H = Hy+ H
H = g(u-s)(ﬁl-a

where H, is a perturbing potential and g = 2 for the electron.
/(xf{ Find the first order change in the energy. (£ point)
5)55 Find the second order change in the energy. (3 point)
gg)/ Find the first order correction to the state vector. {2 point)

(}’({ Calculate the exact energies for I/ = Hg + I{;. Expand the larger energy in powers
of By/By with By <« By. Show that the term proportional to B? corresponds to the
answer derived in {b). (3 point)

N.B. You must solve parts (a) - {¢) by applying perturbation theory.
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