Section 5.X — MagneZ‘/c Sca/ ar Pot enZ‘/a/

X pictorial represesntation of Maxeoel/ s steady state egudations
~ define B=pW o drop all the P ‘s and emphasize the " source "’ aspect of B
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* L(f///iy of’ Z‘redz‘fng D,B as Fluux lines
and €Y/ as e?a//?oz‘enzg‘a/ surfaces:
~ flux through a surface S+ GE\Brdd = # of lines that poke through a surface S
~ £loww d/on3 a curve/path P Be= &E'o\f—f = ¥ of surfaces that a path P po(e.é f/?/*oaﬁ/’l

X scalar electric and magnez‘/c potentials

E=-vV ALwAYs TxE=0 He-vu  owyir 1F 3=0
V\ 8(-V \/S = fO Poisson's eg. V/A <~K§7 M\:O Lc;p/acg s eg. ALWAYS
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K discontinuities in U
a> ad I: Zhe ea/ge of each >§/ Sheet Is an I /line
8 arowund I: the U=0,6 Surfaces coincide — a branch cut' on U extends From each I line
~ U /s well defined in a simply connected reg/on or one thad does not link any current

»* éoana/ary conditions EH = § \:iv({lz = Q’\Zg Hlt>i - KSJ& =T “Au = 8\—\ = I.
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N = J-vuedd = S-au=-Au

~ electric

vector component potential
EzO  AwmE=0 &, . AV=0
= _ NG - _AebV _
BB A-aS-0 D, Do aidlee
~ Magnez‘/c

vector component potential

8\%: T l?\\xAIi\:\z HZUH\%,: \45 -A U=E

@B“ O  R-AB=O Bzh“‘%m A}Am =

~ Surface current £lows a/ong Y74 efa/poz‘enz‘fa/S ~ U IS a SOURCE poz‘enz‘/'a/
~ Zhe current I=T2-7Ti £lowws Aez‘a)een any Zwoo e?a/pozlenf/a/ lines U =71 and U=T2



Scalar Poterntial Method

A procediure for a’eS/:gh/‘h a coil based on regetired £ields and 3eomefry-'
~ solve @2\)\1@ eoith Flex boundary conditions from known external fields
~ dracwo Zhe e?a/poz‘enz‘/a/ CURNES on the éoana/ary Zo forrr the w/‘no’/ng\s (eoires)
~ current Z‘/7r0a3/7 each wire = difference betiveen adjacent e?a//?oienz‘/a/\s

* wdility of electric and magnetic potentials — direct reladion 2o physical devices
~ 12 15 only possible to control electric potential, N Ofc/zarge distribution in a conductor
~ comersely, it IS easy to control current distributions (by placement of coires)
but tHhis is related Zo the magnetic scalar potential

A e)(dm/?/e-' cos-theta coi/
~ dna/03 of cy//na/r/ca/ (2-d) electric dipole
~ longitudindl cindings, perfectly wunitorm Field inside
~ Solve Laplace e?aai/on eonth Fleex éoana/ary condition
~ dowble cos-theta coil B=0 owtdSide outer coil
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X comparison of electrical and Magnez‘/c Components
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