Field Equations in
Magnetic Materials

Now that we have defined a magnetic field H(7) and material
permeability 12(7), we can write the magnetostatic (point form)
equations for fields in magnetic material.

VxH(r)=J(r)




First, note the new form of Ampere's Law:

Where I, is the conduction current only (i.e., it does not
include magnetization currentl!).

Again, note the analogies to the new form of Gauss's Law we
derived for electrostatics:

[[D(7)-ds = Q..

where Q. is the free-charge enclosed by surface S.

Perhaps the most important result of expressing magnetostatic
fields in ferms of material permeability (7)) is that we do not

have to rederive any of the results from Chapter 7!

In Chapter 7, the "material” we were concerned with was free
space. The permeability of free space is by definition,

H(r) =ty
If the material is not free space, then we simply change the
results of Chapter 7 to reflect the correct value of

permeability (7).

For example, we found that the Biot-Savart Law becomes,:



magnetic vector potential is,:

Al =4 lIf |g(-?| il

or the magnetic flux produced by a infinite line current is:
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