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1 (z) =1,

™,: A=Zy(p)

Conditions: X

1) Allowed angles: ¢ [O, 277] —>v=Nn
2) Symmetry: N=0 Hence
3) Radiation condition: H n(2) (kpp)

=aH 9 (k
9 symmetry: k, =0 (k,, =K) vip)=ahyke)



Our goal is to solve for the constant a.

w(p)=aH? kp)

Choose a small circular path:



From Ampere’s law and Stokes’s theorem:

z Conducting medium:
S ED &

Examine the last term (displacement current):
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Now use
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Hence E = ﬁ(ln (,O))
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Therefore H (27p) =1

w(p)=aHi? (kp) Hy® () -~
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Current Line Source (cont.)

S ENE Y

or

a(djlu)=1,
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Thus 4]




k, = vertical wavenumber

&, U

Assume:

A =bH? (k, p)e ™

kp _ (k2 _ kzz )1/2

1(z)=1,¢€

—jk,z

If k, is real, then

K2,k <k

kK%, k, >k



Phased Line Current (cont.)

The solution for “b” is the same as for “a”, with K — kp

Hence, we have:

b:,ul_o
4)

The solution for the magnetic vector potential is then




Complex wavenumber:

1(z) =1,
kz:lgz_jOlz () 0

y
&1 Hy
X Note:

The field of a leaky mode does not satisfy the

radiation condition at infinity (it increases to

infinity in the p direction). We can still decide

/J I which choice of the square root gives us a

. 0 (2) - jk,z “physical” field that would be measured.
A = —|H"(k,p)e

4)

1/2
K = ( 5 — kzz) Which sign of the square root do we choose?



Physical choice of the square root:
2 2 1/2 ]
k,=(ki -k} =8, ja,
B, <k, a, <0 (improper)

B, >k,: a,>0 (proper)

The physical choice will agree with what one would measure.
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Phased Line Current (cont.)

The fields are improper
in the radial direction.

Conical radiation
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