Appendix

Appendix A: From spherical to cartesian

To convert eq. (7) from spherical to Cartesian, we begin with a redefining of
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Where
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Which is depicted in Figure 2 for the infinite current sheet. Using eq. (A1) may rewrite eq. (7)

as
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Which is not longer necessarily centered at the spatial origin. The definition of φ and θ then must be chosen so that they are the azimuth and zenith angles which lie between source and observation coordinates during the integration. Those definitions give
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Where
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Substituting the above into eq. (A4) yields

[image: image9.wmf](

)

 

2

1 -  - 

ˆˆ

,, =  +   + 

4

jkR

Idljkyyxx

xyzexy

RRR

mr

prr

-

¢¢¢

æö

éù

-

ç÷

êú

ëû

èø

r

B




(A9)
Canceling terms and writing 
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 as a differential in its induction and radiation components

we find
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Recalling the definition of R from above, we convert eq. (A10-A11) to
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Appendix B: The infinite current sheet, magnetic vector potential, and plane wave
An infinite sheet of current is assumed, identical to that of section II, and 
[image: image15.wmf]r

A

 is from eq. (6). The vector potential, Az, which by eq. (6) is the only component of 
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 present, will be calculated in cylindrical coordinates, where ρ is a radial distance fixed to the y-z plane, φ is the azimuth angle, and x is the vertical dimension. The expression for 
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 is then
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(B1)
in which L will be taken to infinity to cover the whole y-z plane. From the φ integration
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Which leads to
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By eq. (5)
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As L is taken to infinity the first term on the right hand side goes to zero, leaving
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In source-free space, Ampere’s law may be written in the frequency domain as
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Which results in only a component of 
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 in the -
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-direction; namely
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(B8)
This approach to finding the plane wave from an infinite sheet of current is clearly more straightforward than the procedures of section II, but not nearly as pedagogically satisfying in terms of clarifying the relative importance of individual field components in the generation of a uniform plane wave.
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