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PHY 712 Electrodynamics
11-11:50 AM  MWF  Olin 107

Plan for Lecture 14:

Continue reading  Chapter 5

A. Macroscopic magnetization 
density M

B. H field and its relation to B

C. Magnetic boundary values
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Magnetic dipole moment
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Note that the intrinsic spin of elementary particles is 
associated with a magnetic dipole moment, but we often 
do not have a detailed knowledge of J(r).
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Vector potential for magnetic dipole moment
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Macroscopic magnetization
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Vector potential due to “free” current Jfree(r) and 
macroscopic magnetization M(r).   Note: the designation 
Jfree(r) implies that this current does not also contribute 
to the magnetization density. 
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Vector potential contributions from macroscopic 
magnetization -- continued
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Vector potential contributions from macroscopic 
magnetization -- continued
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Magnetic field contributions
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Example magnetostatic boundary value problem
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Example magnetostatic boundary value problem -- continued
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Example magnetostatic boundary value problem -- continued
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Example magnetostatic boundary value problem -- continued
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Check boundary values:
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Variation; magnetic sphere plus external field B0
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