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SUMMARY

1. Specify the electromagnetic boundary—value problem, which may or may not
contain any sources within its boundaries, and its desired field configurations
(modes).

2. a. Solve for A using (6-16),

VA + %A = —pJ| where B2 = wie (6-30)

Depending on the problem, solutions for A in rectangular, cylindrical, and
spherical coordinate systems take the forms found in Sections 3.4.1A, 3.4.2,
and 3.4.3.

b. Solve for F using (6-28),

V?F + B2F = —eM | where % = wpe (6-31)

Depending on the problem, solutions for F in rectangular, cylindrical, and
spherical coordinate systems take the forms found in Sections 3.4.1A, 3.4.2,
and 3.4.3.

3. a. Find H, using (6-4a) and E, using (6-17). E4 can also be found using (6-12)
by letting J = 0.

1
Hy= v x4 (6-32a)

1
E, = —jwA uj:‘;V(V < A) (6-32b)




or

1
E,.=—V XH -
A T A (6-32¢)

b. Find E using (6-19) and Hp. using (6-29). Hy. can also be found using (6-24)
by letting M = 0.

1
EF=——;VXF (6-33a)
H wF — j . V(V *F 6-33b
e= ~JoF ~j V(Y - F) (633b)
or
H ! V X E
F= —jwp, X Eg (6-33c)

4. The total fields are then found by the superposition of those given in step 3, that
is,

1 1
E=E, +Ex= —jwA - j—V(V+A) - -V XF (6-34)
, WHE £
or
1 1
E=E,+E=—VXH,- -V XF (6-34a)
JwWe €
and
1 1
H=H,+Hy=-V XA —joF — j—V(V + F) (6-35)
1 WUE
or
H=H, +H 1v A ! V XE 6-35
= + = -V XA - —V X -
A F " Jou F ( a)

Whether (6-32b) or (6-32c) is used to find E, and (6-33b) or (6-33c) to find H
depends largely on the nature of the problem. In many instances one may be more
complex than the other. For computing radiation fields in the far zone, it will be



second term in each expression becomes negligible in this region. The same solution
should be obtained using either of the two choices in each case.




