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Magnetic Multipoles

• Recall multipole expansion and apply to A.

• Magnetic monopole vanishes (no magnetic charges!)
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Magnetic Dipole

• Magnet dipole term in A

• m is called the magnetic dipole moment
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Field for Magnetic Dipole

• Vector potential

• Magnetic field
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Magnetization

• Apply magnetic field to a material. Can get

– Induced field parallel to applied field (paramagnetism)

– Induced field opposite to applied field (diamagnetism)

• Toque on magnetic dipoles

• Tend to align moment and field
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• For uniform magnetic field total force 0

• For non-uniform field have a gradient force

• Example of general formula

Gradient Force on Dipole
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Source of Diamagnetism

• Compute effect of magnetic field on atomic orbits 

assuming the atomic structure doesn’t change much 

(Quantum Mechanics)!

• Without B, outer electrons see shielded Coulomb field of 

nucleus. Force equilibrium is
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• With a magnetic field

• Electron speeds up! Moment change (magnitude gets 

bigger!) is

• But opposite the magnetic field! Change in m negative!!!
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