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1 Measuring spin via magnetic dipole moment

Consider a particle with mass M, charge ¢ > 0 and g-factor g > 0.

a) Suppose that you measured the magnetic dipole moment p. Determine an expression
for the spin S, -

Suppose that the particle is placed in an external magnetic field which has the form B = B(z)2
where B(z) > 0. .

b) What orientation of the magnetic dipole results in the highest energy?|
c) What orientation of the magnetic dipole results in the lowest energy?
d) Determine an expression for the force exerted on the dipole.

e) If the dipole enters the field traveling along the z direction, how will it respond to this
field? How does the response depend on the dipole moment?

f) Use these ideas to describe how you could measure the z-component of the spin of the
particle. How could you measure the other components?
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