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- Fields outside of S(V) is null if

Explain what happens if the sources exist
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ion of solutions for Wave Equations
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there is no source in V.

outside of the surface S ??
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Fields produced by Surface Integrations of Single and Double Layer

(Example: static fields for a point source in Volume V)

If we have only the point source g inside V (V q )
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# |If the contributions from 3 sources (original, single and double layers) are summed up,the
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From alternative point of view, the fields outside of S is considered. Since the sources are confined
inV(outside of V’), and the definition of n is toward the inner directions, we have the following results.
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Then, if we have the point source g’ outside V only ( \Y q Vv
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the sum of those assumed for q and g’ independently. (
S

V  out
&

Fields/potentials due to equivalent sources on S are (S
contribution associated with g (q

S )
¢, =0(Const.) in, 4 out
drr
Es=0 in, 1 out
4rr
contribution associated with g’( g’ S )
@s =0(Const.) out, 4 - in
drr
E;=0 out, ifz in
drr
Sum of these above are ( )
—q +q’ -
=— out, in
% 4rr 4rr’
—qr +qT .
E. = out, —— 1In
S 4zxr? Arr'?

source
“q'(xy.z)

=20>

source
. X,Y,Z
oy 2) q(x.y.z)

Vv q V
qa g

Field

In general cases, we have sources g in V and g’ outside of V. The equivalent sources assumed on S are
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Jump relation of Vectors
z—jcoV(/ﬁds_—I -V'g)ds = - ’{4—ﬂgjco¢d5}
¢:e—jkr 1
r r
As for the discontinuity
o (1 ’
n.(A+—A)=—ﬁn,{EJ‘a}¢ds}:— )
¢ Ax(A,-A_)=0
f é.. @ (X,y,2) c/m?
Qgé@\ Y o
¢1- ¢2_ or|_
Finally we get
A A -A =%hd - (C)
&
Q.ED
Ho % l =
(2) B(x.,y.z')= 4”IK(x,y,z) V[rjda K-A=0
() K=iK,+]K, +kK,
(4) B(X,y,2)= ZO {IXJ. Kv(ﬂdaﬂx S ( jda+k><_|' KV( jda}
(5) E(Xr1yr1zr):E_[a)(x,y,z)V(?]da
(6) E,~E.=w i C
(7) (4).(5).(6)>B. ~B_= K
® (>  A(B.-B)=0
(9) Ax(B, —B_)= A x(KxA)
(10) ﬁx(Kxﬁ):(ﬁﬁ)K—(fl-K)ﬁ
Finally we get ’
(11) () Ax(B, -B_)= 4K - D

Q.E.D



2-Der Interp wave eq.doc08/07/01 2-11

These four relations are summarized as:
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(For later use)



