
[image: image1.png]4. Europium has no magnetic moment at zero absolute temperature but at higher
temperatures can be excited to three states with magnetic moment u that lie e =
00286V above the ground state. In the presence of an applied magnetic field B, the
excited states have energies € — uB, ¢ and ¢ + ;B. Under the assumptions that only
these four low-lying states need be considered and that the magnetic field is weak, find
an expression for the magnetisation of europium as a function M(T) of temperature.
Show that at temperatures well below €/kp the magnetisation becomes
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