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An atom with spin j is in a uniform magnetic field B. The Hamiltonian

for the system is
H=—~]-B,

where 7 is a constant, the gyromagnetic ratio, and J is the angular momen-
tum operator for the atom. Assume that the magnetic field points in the z
direction. Using the angular momentum commutation relations (you can use
spin-1/2 if you like), and the Heisenberg equations of motion,

d
h—J =J, H
thagd =, H,

show that p
%J:J X W,

and express w in terms of v and B.

Hint: compute %Jx, %Jy, %JZ.
Solution: 4
h—J = |J, —vJ.B],
ih— 3 =1[J,—7J.B]
SO
d
—J, =0,
dt
d
ih%Jy = —B[J,, J.] — yBihJ,,
d
ih%Jx = —B[J,, J,] = yBihJ,.



SO

w = vB.

d
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(xJy —§Jz)

YB(I x2)=J x w,



