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Today in Physics 217: energy in magnetic fields
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Energy in magnetic fields

In electrostabics, we found that the potential enerey of an
arrane=rrent of chares: and the potentials and faldc they

create, was ziven by

t  impeneral and

:rm
if the productof E, V, and +* approach zero as r —m
(=g lechare not=s for 25 Septeraber 2002 ). What haw= we for
ma=netizm that correspands o this?
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Energy i magnetic fields (continued)

To find such an expression, lat's explait W e L1727,
and consider a surface & twreaded by maznetic feld and
bounded by curve & ) _
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Energy in magnetic fields (continned)
We can use Ampére's law o eliminate | from this expr=szion,
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and sinyolify the result usine Product Rule 26
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Energy in magnetic fields (continned)

where woe have used the diversence thecrem, and identified
the surface & that bounds 1 MNow suppose we extend the

volume VW io Gl all spacs — which we can do without penalby,
if no additional currents ar= encompassed thereby. Then the
surface intexral (over & ) vamishes, since A and B approach
garo very far from the currents.

O This & a cl=aner cace than thak of elechrostabics. Ramember
(l=cture notes, 25 September 2002), for which the surface
irherral dossn't vanich. There oren't 2y point maenetic
charzes. In fact, there ar=n't any maznetic charses
(mnomopoles) of any extent.

Energy i magnetic fields (continued)

S0 wWesr [ B'& . [i wWal | E]d':]
Be - Br

ol

IF='=

=
IFLI:l:

If there's both E and B present, we thus =2t the n=at r=cult
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gz in MES units. |
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Happy Thanksgiving!
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