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SUMMARY

Magnetostatics is based on the addition of a magnetic force to t
force when the charges are moving. In mks units, the Lorentz force on a €8
charge g with velocity ¥ is

F=q(E+vXxB)

he coulomb

The magnetic field of a source charge ¢, moving uniformly with velocity

18
%, B
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#Thus, a lesla is equal to a weber/m?, which was formerly used as the mks unit for B-
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where E is the electric field produced by g, and

is the velocity of light. (In gaussian units, B in these formulas is replaced by

B/c.) The results are applied to conduction currents by writing
Ngdvvy = Jdv = [dl

where Ng = p, pv = J for the moving species of charged particle.
o The force on an element of wire dl in a magnetic field B is

dE = Idl X B
The toxque on a circuit is, for a uniform B-field,
Tl S

+ The magnetic dipole moment of the circuit is
m = %I% r % dl
-

The integral 3§cr X dl is the vector whose components are the areas
enclosed by the projections of the curve C on the coordinate planes.

« The magnetic field produced by a current element / dl’ is

where po/4m = 1077 N/A? in mks units. The field of a complete circuit is
calculated by integrating this around the circuit. For a general current
distribution J(x') as source,

o [RE) % e—0)
B(r) = ‘&L BTt dr

By differentiating this equation, we find there are no magnetic monopoles:
V-B=0

In addition
VXB=pd

for a steady current distribution with
w-05=0

These are the fundamental differential equations that must be satisfied
locally at every point by all magnetostatic fields. (The divergence equation
for B is satisfied even by time dependent fields, and it is the second of the
four fundamental Maxwell’s equations.)






