E&M

Fall 2009

1 Magnetic Materials

Assume the field inside a large piece of magnetic material is ﬁo so that
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73/Con81der a small spherical cavity that is hollowed out of the material. Find
the field B, at the center of the cavity, in terms B, and M. Also find H
at the center of the cavity in terms of Ho and M. (3 Points)

Do the same calculations for a long needle-shaped cavity running parallel
to M. (3 Points)

/’60 the same calculations for a thin wafer-shaped cavity perpendicular to
M. (4 Points)

Hint: Assume the cavities are small enough so that M Bo and Ho are
essentially constant. The field of a magnetized sphere is B = 3u0M and the
field inside a long solenoid is poK where K is the surface current density.
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