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M~gn~tost<ltic;s is based on the addition of a magneti.c force to the coulOJfi~
force wilen the charges are moving. In mks units, the L9rent~ force on a tes

charge q with velocity v is .

.F ~ q(E + v x B)

The !nJlgtletic field of a source charge q I moving uniformly with velocity VI

IS

* Thl!S, a t<;slfI is eqt1<.llto a weber/m", which WaS formerly used as the mks unit for B.
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where E is the electric f1~19pro.Q,ll~.d by q 1 and

c = UYEo!(o g 3 x 108J]1/~

is the velocity of light. (lD g~ng;$ign units, B in the$~ fQ~mlJla;; is reptaced by
B / c.) The r~l1lts 1lIe..a.pplied to c;,oncl.lJctionc.mr,ent.s by writing

Nq dv v =0 J dv =' I dl

where Nq =' p, pv =' J for the. J!loviDg species of Gharged p..'lIticle.

• The force Qn an el~IDent of wire 41 in a m.l\gn£:!!.cfj~lc;1~ is

dF =' I dl x ~

The torqlJe on a circuit ie, for ':1JlnifofJ.l1 B-fi~lg,

T=mxB

• The magn!:ill.c mlWle IP9ment of the circuit is

m == ~lfe r x dl

The integr'll He r x dJ is the ve.ctQr whQ~ compO.Q.e1l1s m:e the areas
enclosed by the projectiQns Qf the curve C on the c;oorQinills: planes.

• The mag~etic fiel" produced by a C.lJr:r.entrleJ.!l.en.t 1 dl' is'

dB(r) == Yo 1 dl' x (r = r')
4Jt Ir = r'I3

where ~o/AJt == 1Occ-7 N/ A2 in mks units. The field of a c..olDPJ.etecircuit is
ciilculat§'9 by inte,gr.ating this around the cll.c.l!\t. For a gt;:neral current
distribution J(r') ~ spurce, .

B(r) =' ~() f J(r') x (r ~ r')4.rt v Ir ~ r'13 dv'

By differe.ntiatin!?; this equation, we find tn.exe are no magnetic mO,nopoles:

V·B =' 0

In addition

v x ~ ==' !((~

for a ste,agy current distribution with

ThS:.5.e art;: the fundamental differential equations that must be satisfied

10Gally at every point by all magnetostatic fields. (The divergence equation
for ~ is satisfied even by time dependent fields, and it is the second of the
fOQr fl!D.Q.amental Maxwell's equations.)




