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queness (TD)

TT==- Interior Problem

| Consider a source distribution j(F,¢) with its associated electromagnetic field (é’,ﬁ)

Il Consider a (smooth) surface A with an everywhere defined unit normal n
Il Consider the values of the electromagnetic field everywhere in the finite volume V bounded by the surface A at the initial
time; that is, consider €(¥,z,),h(¥.z,)

Consider the values of the tangential component of the electric (or magnetic) field upon the surface A at any time after
the initial one; that is, consider nx€é (or nxh ) on the boundary at any time

The Uniqueness Theorem states that the electromagnetic field produced by the source in (1) within the finite volume V bounded
by the surface A in (1), enforcing the initial condition in (lll) and the boundary condition in (V) is unique.
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Uniqueness (TD-Interior Problem)

A = = . Medium
-=— T 7=\ Aixh =( e(r,to)—() - Linear
Ve é(f,l‘ ,h(f,t) , ﬁ(fato) -0 - Isotropic
| I—» n - Space-Nondispersive
\ ~ i (F1) = / Let’s apply the Poynting theorem (TD) -Time-Nondispersive

= Time-invariant
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Mathematical tools that we will exploit today
Ax(BxC)=(A-C)B-(A-B)C

Let A be the surface of a sphere of radius r centered in the origin of the reference system

27

dACD dACD I’ 3,0 dgoﬂdgrzsingcb r,9,¢
{paaa(¥)=4p )= [ o] (r.5.0)

0

dA = r?sin 9d 9d ¢
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Uniqueness (TD-Exterior Problem)

é(f’t‘))’ﬁ(f’to) S A ﬁxé(or ﬁxfl)
— \ B
If no| 3 é(F,7),h(F,z)
\ ‘—l O j(F’t)
S o - |

| Consider a source distribution j(F,¢) with its associated electromagnetic field (é’,ﬁ)

Il Consider a (smooth) surface A with an everywhere defined unit normal n

Il Consider the values of the electromagnetic field everywhere in the infinite volume outside the surface A at the initial
time; that is, consider €(¥,z,),h(¥.z,)

Consider the values of the tangential component of the electric (or magnetic) field upon the surface A at any time after
the initial one; that is, consider nx€é (or nxh ) on the boundary at any time

The Uniqueness Theorem states that the electromagnetic field produced by the source in (1) within the infinite volume V outside
the surface Ain (1), enforcing the initial condition in (lll) and the boundary condition in (V) is unique.
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Uniqueness (TD-Exterior Problem)

e \ .
e(r,to)z() /-4_ - \Ap ' Medium
L — - -\nxe:0 - Linear
h(l‘,to):() 7 P é(f l‘) ﬁ(f t) \ - Isotropic

| <—l jo (f,t) -0 e ’ I - Space-Nondispersive

\ O ] -Time-Nondispersive

S~ —~ ,I . / - Time-invariant
- - Let’s apply the Poynting theorem (TD) /

3 é(r,7,)=0 o
[Source distribution j, (T.¢) = 0} S x€(F,t)=0 on the boundary
H = h(r,z,)=0
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Uniqueness (TD-Exterior Problem)

A \ A Medium

— - — = Aixe=0 \ - Linear

/ ) — (= (= \ - Isotropic
hol é(r,t),h(F,1) sofrop

| <—| j-’o (i‘, t) -0 | - Space-Nondispersive
\ . ] -Time-Nondispersive

S e S ,I . / - Time-invariant
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— —

A-[ﬁxé]=é-[gxﬁ}=ﬁ-[CxA}
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Uniqueness (TD-Exterior Problem)
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The radiation condition

\

€, =0 .. on a sphere of radius r
h-i.=0 as ¥ —> oo centered in the origin of th§
o 1 reference system, being i,.
e—Chxi, ~ o(—j the radial unit vector
/

= \/Z is the intrinsic resistance of the medium, which is assumed homogeneous, isotropic, nondispersive
¢ and lossless at infinity
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The radiation condition

\
.. on a sphere of radius r
centered in the origin of the
o0 B
L 1 as r— reference system, being i,
( and thus (h—i. x¢é ~ 0(—] j the radial unit vector
r

/

g = \/Z is the intrinsic resistance of the medium, which is assumed homogeneous, isotropic, nondispersive
€ and lossless at infinity

— — —

A X Bxc)=(A.é)ﬁ—(A-ﬁ)c
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The radiation condition

\
.. on a sphere of radius r
centered in the origin of the

as r —> 0 .7
L 1 reference system, being i,
and thus Ch—i. x¢€é~o| — the radial unit vector
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¢ = \/Z is the intrinsic resistance of the medium, which is assumed homogeneous, isotropic, nondispersive
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The radiation condition

o N
e, =0 .. on a sphere of radius r
h-i =0 centered in the origin of the
" o 1 o 1 CASES S reference system, being i,.
e—Chxi, ~0(—j (andthus ¢h—i, xé~o(—j J the radial unit vector
r r
\ )
\
¢ = \/Z is the intrinsic resistance of the medium, which is assumed homogeneous, isotropic, nondispersive
¢ and lossless at infinity
/
o5 \
s=tL0 =¢lnl,
5 y

as v —> o
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The radiation condition

N A
[and g“h—zrxe~o(—) J .. on a sphere of radius r

4 centered in the origin of the
as r—%  reference system, being i,

T D the radial unit vector
J

2 T
{pdad(r,9,0)= [ dp[d9rsin 9 (r,9.p)
A 0 0
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