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Mini Objectives; .. . 24T _ Pppliction of -
i @Ee—rst@gt:tally Sec. 3.10-50 that I ca;a—p-g;l?f‘ phencal Green'’s function expansmn to
 solve elfctrostatic- terglal problems.
se,tigenfunction expansmn for Green's functmn mcludmg how to
€ elgenvectors or the etgenvalue differentxal equatlon and how to expand a Green’s

to find the energy stored in a field.
[tipole expansion especially for cases more complicated than just the

Concepts . ' :
o Spherical Green’ s functmn expansion can solve problems in the spherical boundary contammg a
T& _charge distribution. This is especially easy when azimuthal symmetry is invotved, but it is not the
(WY ﬂ?:  only type of problem that can be solved.” One solves problems by forcing the charge density and using
06wt ‘j" E—(TEaq. 3.1247ntegrating over the surface’s volume of a sphere.
7 o " Ifthe potentials are the same, the eigenfimetions of the Schrodinger’s equiation fora partlcle ina.
, potential can be used+to find the Green’s function, The Green’s function, even at a point that is not an
(2 [ ©7 . eigenvalue can be expanded in terms of the-eigenfunctions of . 'This is because the eigenfunctions
M IJ“N’ L ’[l*' - aré a complete orthonormal set at any time. A combination of them is a solution of Schrodinger’s

e J A .~  equation. This is useful if the cigenfunctions are easier to find than the Green’s function,
I N (,l ol )’{ . e “The energy stored ina ﬁeld is equal to the charge brought to that point already there due to other
. [f\é‘ charges.
4 L / A © " e The energy of a contmuous charge dlstnbution isthe charge density tlmes the potential integrated over

\/ AS « . “-\g - the volume of the distribution, -

ne -o . Energy in a field canbe found usmg above ways or w1th virtual dlsplacement technique, or by using
techniques for finding capacitors.

~ The potential dueto a charge distribution can be fmmd with the method of multipole expansion. This
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,l’( 7 - will give the exact potential although usually the largest terms dominate. The multipole methods are
U(ﬂ? v _ _ more mimerous than ir certain coordinates than in spherical, but they-are stilf equivalent. Also, for
\} Q\‘\' ) _ multipole expansion, all terms except the largest non-vanishing one depend on the choice of ongm
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